Google 


Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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Transformer, Experimental, 504 

—- in Reflex Circuits, Correct Position of, 91 

--—- Ratios, 564 

.—— Ratio with D.E.Q. Valves, Correct, 92 

--~ Secondaries as Chokes, Using, 119 

~— and Chokes, Home Constructed, 210 

--—, ‘Testing, 835 

--— after Crystal Rectification, 272 

Transmission and Reception on 18 Metres: The 
Equipment of G5NN, 60 

-= on 40 Metres, 428 

Transmissions Between Mobile Stations (Radio 
Societies’ Field Day), UL 

— -, Photograph, 161 

- --, Short-Wave, 895 

- — Theory, Short-Wave, 885 

Trausmit-Receive Switch, 328 

Transmitters, Keying, 83 

Transmitters’ Notes and Queries, 334, 371, 398, 
408, 521, ARI, 579, 611, 678, 713, 726, 794, 
630, 844, S87, 934 

Transmitting Apparatus, 483 

—— Equipment of Ongar, 111 

Stations, Short Wave, 466 

Trend of German Brondonsting, 592 

Triennial Conference of the International 
Astronomical Union, The, 159 

Triple Filument Resistances, 742 

Trip Relay, 69, 283 

Trucon Valve Socket, The, 779 

Tinnbler Switches, Valve Sockets from, 351 

Tuned Anode Coupling, Neutralised, 657 

— - Anode Unit, 387 

---- Plate Method, Obtaining Reaction by the, 
836 

Tuner, Compact, 438 

—-- Unit, Coupled, 504 

Tungsten Catswhisker, 114 

Tuning Coils, Ediswan, 410 

-~-= Problems, Some, 629 

-0-1,800 metres: A Three-valve Receiver, 876 

Twin Wire Spreader, 74 ; 

Two-mr'uit Receiver, Selective, 865 

—— Receiver, Three-valve, 731 


Two-electrode Valve as a Rectifier, Using a, 
760 

2NB, British, 15 

Pwo-range Crystal Receiver, An Easily 


Adjusted, 795 , 

-— Crystal Receiver, An Efficient, 722 

-- Receiver, Designing a, 760 

Two Ranges, Plug-in Coils, 193 

Two-range Wavemeter, The Ethohone, 297 

=-~ Receiver, 614 

Two Stations Operating on the 
length, Separating, 73 

- -= Unique American Broadcasting Stations, 
WJY and WIZ, 307 

Two valve All-range Receiver, 21 

—-- Armstrong Receiver, 838 

-= Frame Aerial Receiver, 302 

-. = Nentrodyne Unit, 530 

--— Receiver, Single Control. 492 

—-- Receiver with Jacks, A Simple, 490 

--— Reflex Receiver. 414 - 

—-— Set for 40 to 120 Metre Reception (Short- 
watver Work), 53 

Two Valves hong Mistanee with, 413 

twevoltVabves;-Filament Supply of, 377 


Same Wave- 


———— E 


Vitra Short-wave Receiver, How to Build an, 


66 

. vernier, The Pelican, 679 
tnit Receiver, The, 747 
Vniversal Coil Mountings, 932 
Uusolved Valve Problems, 423 
 Untuned ” Aerial Cir:uits, 748 
Untuned Aerial, The, 490 
Unusual Feult, An, 414 

Utility Variable Condenser, 706 


` 


vacuum Grid Leak, Ediswan, 911 


Voelve and Crystal Receiver, A Straight, 32 


_.., A New, 211 
_.. Caps, Removing, 576 
— Crystal Circuits, Efficiency in, 120 
--- Crystal Neutrodyne Receiver, 647 
_ — Crystal Receivers, 643, 933 
_—- Data, 426 
__. Emission, Testing, 708 
_— Filaments in Series, did , 
z Holder, A New. 779 
__ Holder, Baltic, 856 
.——— Holder Bracket. Athol, 554 
—— Holder, Low Capacity, 146, 283 
—— Holder, Low Loss, 266 
__— Holders, Leaky. 553 
—— Leg Contacts, 43 
o Mounting, Low ‘apacity, 462 
-—— Mounting, Non-microphonie, 283 
__.. Problems, Unsolved, 423 
_.— Protection, 503, G83 
__— Rectification, Dual Receiver with, 31 
- Safety, 576 
Valves in Beries, 503 
- in the Making, 435 
..-. Neutrodyne, 462 
Valve Socket, Bramalls, 554 
' 2 Soeket Connections, 194 
_—. Sockets from Tumbler Switehes, gal 
Valves, Selecting, To 


Accumulator H.T. Batteries, 309, 310 

Adaptor for Testing Anode Current, 328 

fur Teating Filament Voltage, 325 

Adjustable Coil Holder, 427, 809 

7 Lead-in Joint, 194 

_. Link for Aerial Guy Wires, 19 

_. - Template for Transferring 
Dimensions to Instrument Panel, 73 

Aerial Cirenit Connection, 351 

Halvard fitted with Ring, 427 

__. Pulley Replaced, 504 

___ Pulley Substitute, 387 

Aerials, Kite, 263 

Aerial Spreader, of Square Section, 20 

_  - Spreader, Twin Wire. 74 

_... ‘Puning Coil for Simple Crystal Set, 730 

_.. Tuning (Diagrams). 772 

Vermonie Two-Coil Holder, 176 

Aireraft Control by Wireless, 58, 59 

Air-spaced Coils, Method of Supporting, 269 

e Nir-Space " Wire, 741 

Alevanderson, Dr., 943, 44 

Aluminium Angle Bracket, K350 

2. Cabinet at the Radio World's Fair, 560 

Amatenr Wireless Life-suving Service, T09 


‘America, Low Power Broadcasting (WAAM), 
nf 


59 


A merican Broadcasting Stations WJY aud WJZ, 


Two Unique, 307, 308 
> Hornlesy Loud-Speaker, An, 209 
ammeter, Hot Wire. 597 
Amplitter at Cateshy’s Sports Meeting, 116 
- -at Tennis Championship, 345 
Amplitiers nt Masome Million Banquet, 228 
Amplifying from Gramophone Records : 

ducing Device, 870. 
Amplion Loud Speakers, New, 481 
Aneloy Oscillating Crystal, TA 
Angle Bracket, Aluminium, $56 
Anti-Capacity Switch, 526 
Auvil Coil Winder for Honeycomb Coils, 178 
yretic, In Tune with the. 543 
Areentine, Wireless in the, 817 
Artillery Control by Wireless, 279 
Athol Valve Holder Bracket. 534 
Atlas Aperiodic Coupler, 779 
Australian 3 BD, 222 
eee Seah 
Automatically Tuned Receiver, Ap, 560 


‘Antomatie D.F. Instrument. Major Basil Binyon 


Demonstrating his, TUU 
22- Farthing Switch, 693 


Ball-bearing Variable Condenser, Lumplugh, 


410 
Raltie Low-Capacity Valve-Holder, 56 
Jashet Coil Former, Method. of Increasing 

Diameter of the Hub of a, 14 

Coil Holder, 327, 772 : 
_.- Coil, Mounting of Low Capacity, 44 
Battery Charging. ‘Thermionic Rectitier Ter. 
aban 
BRC. Receiving Station at Hayes. 353, 365 
-at Rugger, Fob 
Joaring for Condenser Extension Kad. 20 


Belgian Field Day, A-—Members of the Rescau- 


Belge, 621 


Component 


Repro- 


palge have Tested, 179, 87, 406, 577, 627, 
662 
Valve, Selection of a, 445, 475 
—— Unit, Experimental, 361 
_— Window, 388 
Variable Coil Holder, A, 44 
—__ Condenser, Ball Bearing, 410 
__. Condenser, Gecophone, 553 
__- Condenser, Igranic, 455 
_ Condensers, 583, 910 
_.-- Condensers, Farthing, 44 
. Condenser, Testing 4. 811 
_- Condenser, Utility, 706 
—— Grid Leak, New Type, 780 
Variometer or Variocoupler, 754 
—— Reaction, 576 
Variometers, 91 
Variometer Switching, 352 
.—— Windings, Spherical, 19 
Vernier Adjustment, 772 
—— Attachment, 8 
—— Coil Holder, Woodhall, 266 
__. Condenser, 29, 427, 461, 656, 692 
_- Condenser Adjustment. 73 
_ Condenser Control, 485 
—— Control, 655 
—- Dial, Torvie, §24 
Pointer, 160 
_-— Rheostat, 809 
Nie in Quartz Crystals, Piezo-electric, 
&9 


\ 


Voltage Amplification, Resistance-coapled, KA 
2 flectifier, Phe Crystal as 8, 584 

Volume, ‘ontrol, 489 

2 from a Choke-coupled Amplifier, 760 


wander Plug. Improvised, 328 

Wave Filters, Electrical Frequeney Traps or, 
910 

Wavelength Control at KDKA. 619 

_.. Range of a Receiver, Increasing the, G4 
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Belin, M. Edouard, 936 
Belling-Lee Connector, 855 
- Short-Cireuiting Plug and Socket, S35 

eo” SabConnector, 297 

Benjamin Valve-Holder, 484 

Berlin Exhibition--View of Wireless Tower, 400 

Bilbao Broadcasting Station, S94, 599 

Billi Condenser, 557 

Binding Telephone Cords, Three Stages in, 328 

Binyon, Major Basil, 700 

Bird, Amateur Receiving Apparatus Owned by 
M. D . T9 

BK2—A Belgian Transmitter, 132 

Blaneshburgh, Lord, 226 

Box Spanner for Small B.A. Nuts, 484 

Bramall’s Valve Socket, 554 

Bridgwater, Post Office Beam Station at, 454. 
455, 456 i 

British Association Meeting, 311 

__- Broadcasting, Future; A New Committee 
of Enquiry, 226 

_.— Coast and Land Stations, 230 

'— aNB,” 15 

Brondeasting Brooklands, 468 

Brooklands, Broadcasting, 468 

Brooklyn, J. WHA New York Amateur, HAS 

B.T.H. Hornless Loud-Speaker, Tot 

“Bue” Key. 558 

Built-up Panel, A, 29 

Burndept Rheostat, New Type, 824 

-_ Series of Valves, 430, 431 

_.- Valve Factory, 439, 441, $42 

L Wireless, Ltd., Service Department of, 110 

Burnham, Mr. W. W., Fellow LR.E.. 313, 350 

Burwood Anti-Capacity Handle, 779 

o Globe Coil Holder, 911 

B.W.R, Coil Holder, 911 


Cadet Mancuvres, Wireless in, 13 

Cairo Calling, 852 

Caleulator, Time, 20 

Crm-Coutrolled Coil Holder, À, IIR 

Cageade Amplifier, A Resistunce-Capacity 
‘oupled, 630 

Catesbv's, Ltd., Sports Meeting. Amplifier at, 116 

Chambers, L. F., Choke Coil for Choke Capacity 
Amplifiers, 8¢ 

Changeover Switch, A Neat, 114 

_ —. Switeh, Three-Way, 653 

Charlestown, Mass.: Frume Aerial at. &51 

Cheque Transmitted by Telephone Wire, 203 

China, Members of the International Amateur 
Radio Association of, 516 

o Chitral, Marine Wireless Equipment on Board 
the s.8.. 45 

Cinematograph Pictures by Wireless, 221 

Clincher Connector, 741 

Chis Ring Tags, 856 

Coast and Land Stations in Communication 
with Ships 230 

Col Former Constructed in Two Halves, 475 

—- Holder, Adjustable, 427, BUOY 

-Holder Adjustment, 609 

— Holder for Panel Mounting, H4 

— Hader with Rack and Pinion Movement, 
372 

. — Mounting. Universal, 252 

—- Plug. Right Angle, 771 
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Wavelengths of Kuropean Broadcasting 
Stations, New, 257 
Wavemeter, An Inexpensive, 80% 
.. -, Broad-ast, 94 
Webber Coils and Coil Holder, 52 
Week End, Round the World in a. 898 
nhat ia Being Said, 626, 766, S63 
_— Shall I Buy? 683 
.. the B.B.C. is Doing, 27d 
What to Do with £125,000 a Year, 721 
\Wind-driven Dynamo, 556 
Winder for Honeycomb Coils, 178 
Winding Duolateral Coils, Former for, 754 
Multilayer Coils, 193 
Winter Concerts from Holland, 572 
Wire Cleaner, 693 
Wireless Afloat, 100 
at the Light Aeroplane Trials, 253 
_.. Christmas, A, 797 
— Exhibition at the Royal Horticultural Hall, 
305 
.-— Fog Signals, 501 
—- in East Russia, 76 
_— in Hospitals, 231, 827 
__— League, The, 515 
——- Lighthouse, The, 348 
—— Season, The, 273 
- — Show, The, 341 
--— Signals. Recording, 14l, 233 
.-- Telegraphy Bill. The, 34 
__ .- Theory, Introduction to. 538, 596, 036, 675. 
711, 781, 812 
Waves, Polarisation of, 859 
Wire Rheostat, Lissen, 266 
Wires, Stranded, 612 
Wiring Dingrams, gu) 
_... Joint, Right Angle, 74 
_... Telephone Jacks, 925 
WY and WJZ: Two Unique American Broad 
casting Stations, 307 
WoL. Products, 232 
Woodhall Vernier Coil Holder, 266 
Working Ebonite, 2%, 328 
World's Largest Broadcasting Station, 281 


Coils for Rugby, 663 
Collet Clip Connector, 265 
-- Knob and Dial, 146 
e Colombus,” 8.8., Appuatus on Board, ase 
Columbia H.T. Battery, i 
Combined Grid Condenser nnd Lenk, S&S 
— Lead-in Tube and Earthing Switeh, éil 
Commutator Tnterrupter, 791 ; 
Condenser Adjustment, Ratchet, 193. 
<, Neutralising, 194 
.— Seale, Xylonite. 74 
_. Unit, Fixed, 388 
Control Room at 5SNO, Newcastle, 513 
~~. Room in the New Oxford Studio, 789 
Corrugated Cardboard Spacing for Coils, 909 
—. Cellmloid Supporting Strips for Coils, HH 
.- Paper in Spaced Coil, 237 
Corsham, Mr. W. E. Fe 386 
Casmos Crystal Receiver, 265 
Cossor Valves, 577, KTR 
Conpling Indicator, Coil Holder with, 352 
Crawford, Lord, 226 
Crewe and District Radio Society, Members of 
the, 18 
Critical Control Attachment, Vernier. 73 
Crystal Attachment for Vulve Receiver, 656 
> Detector, M. & M., 856 
_.— Detector on Valve Legs and Sockets, 32 
L Detectors, Spring Mounting for, 848 
o Mounting, Reversible, 43 
~ Oseillator and Amplifying Equipment at 
KDKA, 619 
_— Receiver, Oscillating and Amplifying, 333 
© Crystal Receiving Set, H.T.C.. 828 
Cuffey Station, Transmitter used at, 11 
Cutter for Drilling Ebonite, 8S8 


Damping Plate Stabiliser, A, 29 

Daventry- -Some Unusual Viewpoints, W7 

—, The High Power Station wt, Ho 

De Forest, Dr, Lee, 14, 274, 416 

Detachable Filament Fuse, 656 

__ Vernier Condenser, SRB 

Dissected Diagrams, 518, 502, 555, 630, 658, TOS, 
748, 778, 811, B54, 895, 932 

Deuble Cone Loud-Speaker, Western Electric, 237 

| Keeentrie Detector, 554 

— Pole Two-Position Switch of Compact 
Design, 17 

- Throw Knife Switch, 792 

Drilling Ebonite, Cutter for, Sas 

- Jig for Duolateral Coil Formers, S47 

Uram Reserder, The Magnetic, 144 

Dual Amplification Receiver, 450 

pubilier Mansbridge Variometer, 178 

Dublin Free State Broadeasting Station, 735, 736 

Dulee- Tone Gramophone Attachment, H2 

Duolateral Coils, Experimental Mounting for. 
o¥a te 

—. Coil Former, 754 

Datch Canals, Aerinis on, 941 

tanie D.C. Regulator, 108 


Earth Connection, A Simple, 113 
_. Conne:tion to the Water Tap. $47 
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Earthing Switch, Automatico, 603 

—— Switch, Plug and Sooket, 387 

Eastick ppede Terminal, 484 

Etonite Panels, Guide for Filing, 655 

—— Valve Holder, by A. H. Clarkson, Ltd., 779 
—, Working, 27, 28 

Eckersley, Captain P. P., 469 

Kekeraley's (Capt.) Station Destroyed, 935 
Kecinburgh, Improvements at, 

Ediswan Grid Leak, 9f 

-— Tuning Coil, 410 

Efe~xca Regenerative Toner, 949 

“ Elettra,” The S.Y., dhs 

Einery Cloth Fitted to Crystal Detector, 575 
tnergo Break Switch, 679 

Etbhophone Two-Range Wavemeter, 297 
European Broadcasting Stations, 257 

Facel Terminal Tags, 586 

Experimental Mounting for Duvlateral Coils, 976 
Station G3KF, 471, 472 . 

— Valve Unit, 361, 363 


Faraday, Michael, 203 

Fsult Finder, Rapinet, 679 

Fiiament Fuse, Detachable, 656 

--~ Rheostat, Lissen Wire Wound, 206 

Finger Print Transmitted by Telegraph, 206 

INO, Neweraotle, Control Room at, 513 

Fixed Air Condenserg 44 

Fined Condenser An Early Constructed, 113 

-— Condenser Constructed from Lead-covered 
Lighting Cahle, 387 

— — Condensers, Making, 908 

Condenser Unit, 388 

Fis+h Lamp Battery Connection, 219 

—--- Lamp Bulb-Cap as Crystal Cup, 219 

- — Lamp Bulb Used in Testing for Polarity, 19 

Fleming, Dr. J. A., F.R.S., 416 

Hieating Broadcasting Station, 523 

Forms, Herr Rolf, 285 

Fenr-Eleotrode Valve, Tubular Type, 681 

Frame Aerial, Portable, 681 ‘ 

—-— Aerial at Charleston, Mass., 851 

Fraser, Captain Ian, 226, 339 

Frayed Aerial Ropes, 194 

Fr: nophone Loud-speaker Movement, 681 

Friction Reduction Gear, Ormond, 950 


Gailvanometor, Suspended Coil, 715 
Gambrell Intervalve Transformer, 108 
Gassing in Accumulators, Warning Device for 
Indicating, 926 S 
Gange for Slottine Sracing Strips, 284 
Geared Coil Holder, Jo3 
Dial (Wilkins and Wright), 706 
(.E.C. Laboratories’ New System of 
Wave Tranamiasion, 373, 374 
Gececphone Geared Variable Condenser, 553 
G EC. Super-Capacity Battery, 80 
General Radio Telephone Tags, 950 
German Amateur Transmitter, A, 285 
GSNN, Equipment at. 60 
G;insa Aerial Insulator, Pyrex, 780 
Glow Discharge Microphone, 715 
Golders Green Svuviety’s Field Day, 133 
(;raham, Fase Oe 


Short 


Mr. W.. 226 

(sramephone Attachment. Dulce-Tone. 52 

on the Loud-speaker, Putting the, 633, 634 
Records: Amplifying from, 870 

Gnd Biss from the HT. Battery, 251 
Condenser and Leak, Combined, RRR 

-— Leak Controlled bv Light (diagrams), 254 
-— Leak, Ediswan, 911 

—-- Leaks, Making, 75. 76 

Geipeo Earthing Clip, 485 

Greovin Spacing Strips, 693 

(2K FP, Experimental Station. 471, 472 

G2NM : Operated by Mr. Gerald Marcuse, 280 


w, Sir Henry, 226 


Hado 
Hate Parker Three-coil Holder, 80 


Halvard as Rupplementary Aerial, 351 
-7 Method of Replacing Broken, 74 
Hand Drt Attachment, 160 
— Dril tndieator, 428 
Handling Small Screws, A Method of. SOS 
Harke Vernier Basket Coil Holder, 586 
Helical Plus and Socket Connector, R24 
H.F. Amplifier with Crystal Detector, Au, 811 
- — Anode Reactance Unit. R.I., 
—-~ Transformer, Pluz-in, 948 
— Trausformer with Honeycomb Windings, 
5S] 
Hiiversum Station, Holland, 572 
Hopescomb Coile, Anvil Coil Winder for. (78 
Hornless Loud-Speaker. An American, 209 
— Lend- Speaker. B.T.-H., 754 
Horticultural Hall, Exhibition at the, 506 
Hospitals, Wirelesa in, 827 
Hot Wire Ammeter, 597 
Wire Ammeter, Principle of the, 758 
H. T. Accummulators, Insulation of, 771 
__- Batteries, Accumulator, 309. 310 
H T.C. Crystal Receiving Set, 823 
--—- Low Capu*ity Valve Holder, 146 
u T. Switch, 693 
Hunt's Spade Terminal, 553 
HVA Hanoi, Indo-China, 255 
Hacfrome ter Holder, 461 
~ Typical, 758 


— 


Igranic Vnrisble Condenser. Now Type, 485 
Indian 2BG. Apparatus at, 514 
Inductance Changeover Switch, 17 


Inductance Formers, Low-Loss, 949 

Instrument Dial, Lamplugh’s New, 232 

Insulation of H.T. Accumulators, 771 

Insulator, Lead-in, 504° 

Intervalve Transformer for Stepping-up Voltage 
between L.F. Amplifiers, 782 

——- Transformer (Gambrell), 108 

Inverted “T,” Aerial, 792 

lelet Variable Condenser, 232 


` 


Iwatsuki Short Wave Station, JIAA, 717, 718 
Jenkins, Mr. C. F., 221 ? 
J1lAA, Iwatsuki Short Wave Station, 717, 718 


Karas “ Orthometric ” Condenser, 705 

KDKA, Crystal Oscillator and Amplifying 
Equipment at, 619 

Ken Wood, Hampstead, Opening of, 140 ` 

Kenworthy, Commander J. M., M.P., 505 

Key Switeh, An Inexpensive, 4623 

Key Type Lead-in Switch, 692 

King, H.M. the, 34 

Kipling. Mr. Rudyard, 226 

Kite Aerials, 263 

Knife Switch, Double-tbhrow, 793 

Koenigswusterbausen, New Station at, S62 

Kootwijk, High-Power Dutch Statign, 816 

KY) Station, 330 r 


“L” Aerial, Inverted, 792 

Lamplugh Ball-bearing Variable 
410 

—- Micrometer Crystal Detector, 266 

—— New Instrument Dial, 232 

---— Bwitch, 743 

Leading-in Tube, 831 

Lead-in Insulator, 504 

Joint, Adjustable, 194 

— Tube and Earthing Switch Combined, 411 

Wire, Preventing Breakage of, SUD 

Leclanché Cell, 831 

Levi, Mr. Lucien, 274 

Leyden Jar, &31 

LEF. Amplifier Switching 636 

Lifeboat, Wireless Instsilation on Board, Ss 

- Equipped with Wireless, 620 

Life Saving Service, Amateur Wireless, 799 

Light Aeroplane Trials. Wireless at, 253 

— —. Grid Leak Controlled by (diagrams), Jod 

Lightships. Wireless on, 26 

Lima Broadcasting Station, Peru, TOL 

Lindsay (Dr. A. D.), 776 

Lissen Loud-Speaker Attachment, 855 

--- Wire-wound Filament Rheostut, 266 

Long Range Single Valve Set, 248 

Looped Wire for Multiple Terminal 
tions, 74 

Loud-Speaker Attachment, Lissen, R55 

--- Designed by Captain Round, 269 

—— with Cross-bar and Rocking Mirror, 498 

- —, Putting the Gramophone on the, 633, 634 

~—, ‘© Vocal Chords | Fitted to, 252 

Loud-Speakers in the Muking, 631 

Loud-Speaker with Permanent Field Magnet, 
50) 

Low Capacity Monnting for Four-pin Valves, 
182 


Condenser, 


Connec- 


—— Capacity Valve Holder, 283, 856 

-— Loss Coile (A. B. Callingham), 950 

-— Loss Coils, Morking Out Spacing Strips 

for, 656 

~— Loss Coils, Spacing Strip for, 428 

— Loss Condenser, Service, 823 

— Loss Inductance Formers, 949 

- Loss Valve Holder, 266 

L.T. Circuit Fuse, 239 ` 
Lyons Station, The New, 249, 250 


Maclurcan, Mr. C. D., Australian XM, 77 

Macpherson, Mr. Ian, 226 

Magnetio Detector, 832 

-— Drum Recorder, The, 144 

Magnum Neutrodyne Condenser, 410 

—— Wander Pluy, 485 

Manchester Exhibition, 
24, 625, 626 

M. & M. Crystal Detector, 836 

Manæœuvres, An Echo of the, 467 

Mansbridge Condenser, New Type, 586 

.—7 Variometer, Dubilier, 178 

Marconi D.F. Aerial, 775 

Marcuse, Mr. G., Equipment of, 256 

Marine Wireless Equipment, 45 

Marking-out Spacing Strips, 656 

Mars Coils, 742 

Marshall Harriss, Mr. G, M.I.E.E., 659 

Mars H.T. Accumulators, 705 

Masonic Million Banquet, Amplifiers at, 228 

Mast Extension, Temporary, 251 

McMichael Resistance Capacity Coupling Unit, 
ROG 

Mechanical Rectifier, Vibratory, 871 

Megaw, Mr. Eric; An Irish Transmitter, 329 

Mica Condenser, Variable Capacity, 910 

---, Testing, 61 

Micrometer Crystal Detector, Lamplugh, 266 

Microphone Amplifier, 872 

Microtune Knob and Dial, * Success,” 266 

Mobile Stations, Transmission Between, I1 

Station Used at Welwyn, 12 

--—— Wireless: Signal Unit Erecting Station, 420 

Morse Inker, Typical, 872 

Mould for Mounting Crystals in Wood's Metal, 
Section of, 327 


Exhibits at the, 623 
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Moving Coil Connections, Improved, 3852 
Mullard Valve Works, Machinery at, 435 
Multi-layer Coil, A, 83 

-— Coil, Method of Winding, 29 


——— Coils, Corrugated Cardboard Spacing 
hor, 209) 
- — Coils, Sectional Former for Winding, 284 


--— Coils, Section of Former for Winding, 193 
Multiple Terminal Connections, 74, 284 
Multistat Triple Resistance, 743 


N.A.R.M.A.T. Wireless Exhibition at the 
Royal Albert Hall, Exhibits at the, 314, 
et aeq., 309 cf seq. 

Neon Lamp, 901 

‘* Neutralised ” H.F. Amplifier Detector, A, 778 

Neutralising Condenser, 194 

—— Condenser for Panel Mounting, 43 

Neutrodyne Condenser Converted from Variable 
Grid Leak, 848 

--— Condenser, Magnum, 410 

New York Radio Exhibitions, 559 

New Zenlund 14X, 286 

Non-Microphonic Valve Holder, 114 

--— Valve Mounting, 283 

Non-Reversible Plug Adaptor, 252 

Northolt Station, Apparatus at, 555 

North German Lloyd Liner  ** Colombus,” 
Apparatus on Board, 580 

Norwegian Transmitter, A, &20 s 

Oldham Accumulator H.T. Battery, 52 

Ongar, The R.8.G.B. at, 131, 147 

—— Transmitting Equipment of, 111, 112 

Open Core Telephone Transformer, 902 

Ormond Friction Reduction Gear, 950 

Oscillating Crystal (Ancloy), 741 

Osram Valve Works, Machinery Used at, 435 

Oxford Studio, Control Room in the New, 789 

—~ Stndio: Dr. A. D. Lindsay at Opening 
Ceremony, 776 


Panel, a Built-up, 29 

— Mounting for a Pocket Voltmeter, 848 

----- Supports, 504 

Parallet. Movement Condenser, 411 

Paris Amateur Conference: Impressions of Per- 
sonalities by Majo? Borrett, 196 

Parliament, Speech Amplifiers in, R43. R44 

Partridges Helical Ping and Socket Connector, 
R24 

Paper-Clip Connectors, 44 

Panhst Fathers’ Church tn 
casting at the, 259 

Pelican Ultra Vernier Dial, 679 

Pencil-Box, Two-Coil Holder Coustructed from, 43 

Pennant Hills, Sydney: Transmitting Room of 
the High Power Station at, 184 

” Permtector'"’ for Use with Cosmos 
Receiver, 265 

Phillips’ Transmitter, etc., at Hilversum, Hol- 
land, 135 

Photograph Transmissions, 161, 162, 163 

Piano Castor Insulates Base of Steel Mast, 242 

Pictures, Apparatus for the Reception of, 163 

-.--, Apparatus for the Transmission of, 162 
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THE EUROPEAN ETHER PROBLEM. 


HE International Broadcasting Bureau at Geneva, 
T which operates under the title of Office Inter- 
national de Radiophonie, has already commenced opera- 
tions, and a communication has recently been received 
from Mr. A. R. Burrows, whose 
appointment as Director of the 
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controlled by political considerations. There is 
doubt that a considerable amount of ‘* give and take 


spirit must be shown by the engineers representing the 


various broadcast organisations in Europe, because the 
difficulties in the way of a satisfactory settlement are 
considerable, and there seems to be no possibility of 
overcoming these unless some sacri- _ 
fices are made both by the British 


Bureau was announced in these CONTENTS. =e Broadcasting Company and alsc 
columns some time ago, stating Prion: Awe 1 the organisations in the rest of 
that a Conference is to take place Remax NE Aepeke 2 Europe. 

at Geneva on July 6th and 7th. By H. A. Hartley. It seems almost certain that 
Technical experts of every Rucay—Tag GIANT STATION OF THE sooner or later it will be recognised 
broadcasting organisation in G.P.O. a ae a eo that the solution to the difficulties 
Europe will meet to discuss ques- By E. H. Shaughnessy. at present encountered lies in a re- 
tions of importance in connection TRANSMISSION Testr wiTH MOBILE _ duction in the power of some of 
with the organisation of broad- STATIONS ms ve - il the bigger stations, even if this 

; Current Topics 13 


casting stations in Europe. It is 
stated that the prime object of the 
Conference is to secure mutual 
agreement upon a system whereby 
the existing European stations and 
several of the projected stations 
can operate at their highest pos- 
sible efficiency without any risk of 
mutual interference. 

The communication points out 
that a satisfactory outlook for the 
future is impossible if the present 
policy is pursued any further. 
We assume that by the present 
policy is meant the haphazard 
way in which stations are put up 
and start working on wavelengths convenient to them- 
selves without consideration of other parties, whilst there 
is a general scramble amongst the European nations to 
see which can claim the biggest share of the ether first. 

It is interesting to note that this first Conference of 
the International Bureau is virtually a Conference of 
engineers to deal with the technical side and the technical 
problems involved, and that the Conference will not be 
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may necessitate the setting up of 
additional stations of lower power 
to serve the same area. Stations 
of very high power will cause con- 
siderably more interference than 
will be caused by several smaller 
stations which could be so arranged 
as to serve the same number of 
listeners. If and when at a later 
date it is found that these smaller 
powered stations, being more 
numerous, are causing interference 
because of the difficulty of select- 
ing a sufficient number of wave- 
lengths, ‘then the next direction in 
which it will be possible to find a 
solution will be in reducing the wavelength of all stations 
so that there is a wider frequency band between each 
transmitting station. From the experiences which are 
being recorded continuously at. the present time it is also 
apparent that if shorter wavelenghts were employed for 
broadcasting, then the same area would be covered with 
less initial power, and the number of broadcasting stations 
increased with less interference. 
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A Stable TwoeValve. =" 


Receiver for . Long 


Distance -' Telephone 


and.. i:¢cal Loud rs 
‘Speaker Reception. 
By H. A. HARTLEY. 
r O obtain reliable loud-speaker results from broad- 


casting stations at ranges up to 300 miles or 

more, it is generally necessary to employ at least 
four valves in a circuit involving several critical tuning 
adjustments. The tuning of such a circuit could not be 
entrusted to a person unpractised in the art of tuning, 
and the demands made on the filament battery would in- 
volve considerable maintenance costs if the receiver is to 
be used regularly. It was with the object of reducing the 
number of valves and tuning adjustments necessary to 
obtain the above-mentioned results that this two-valve 
reflex set was evolved. 

The writer has constructed most of the so-called 
‘“ super °’ circuits which have åppeared during the last 
few years, with, it must be admitted, unsatisfactory re- 
sults. One fact, however, was revealed during this 
period, which indicated that the most promising results 
were to be obtained from the neutrodyne circuit and other 
circuits similar in principle. 


0-605 mfd.; Cy, 0°00025 mtd. ; 
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Fig. 1.—Circuit diagram. The capacities of the fixed and variable condensers are as follows: 
C, and C2, 0-0005 mfd.; C,, 0°00005 mfd. (approx.); R POL. mfd.; Cz, 0-0002 mfd.;3 C,, 
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The comparative difficulty of building an efficient 
neutrodyne set, involving two or more H.F. valves, in 
the home workshop is undoubtedly the reason why this 
excellent receiver has not been more widely adopted in 
this country, but the two-valve receiver about to be de- 
scribed could be constructed easily, and retains all the 
best features of the original ‘‘ neutrodyne.’’ 

The general arrangement of the circuit, which was 
published in Radio Broadcast early in 1924, is due to 
Mr. W. van B. Roberts. If the reader constructs this 
receiver and follows the instructions carefully, he will 
possess an instrument which, on an efficient aerial, will 
give 

(1) Distortionless loud-speaker results from any main 

broadcasting station up to about 400 miles away, 
without interference from the local station, and 
using only two valves. 

(2) Clear, reliable reception on headphones up to 

distances of 3,000 miles. 
(3) Freedom from inter- 
— ferences by radiation. 
T (4) Excellent results in 
‘ the hands of a novice, 
HT. ot and 

i (5) Freedom from hand 

i capacity effects. 
L The receiver is a combi- 
~= nation _of the neutrodyne 
e principle in a regenerative 
reflex receiver, but, unlike 
many home-constructed reflex 
sets, is very stable and easy 
to operate. There are two 
tuning controls, only one of 
which is critical, and stations 
+ can be logged, with approxi- 
ur. mately equal readings on 
= each dial, so that an in- 
experienced person need only 
turn the condensers to the 
pre-determined readings to 
receive any broadcasting 
fd. station within range. The 
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Regex Neutrodyne.— 

construction of several re- 
ceivers of this“type has sug- 
gested to the writer Various 
improvements over the origi- 
pal circuit, which have been 
incorporated in the sonore - 
description. 


Construction and Assembly. 


Having procured the 
necessary components, the | 
constructor should commence 
by drilling the panel and 
mounting the condensers, 
rheostats, and jack. *‘ Or- 
mond *’ low-loss condensers Fig. 
were chosen, as the alu- 
minium end plates are very - 
convenient for mounting the various brackets necessary 
to support the coils, and as they are fitted with tin. 
shafts. Other makes of square. law condensers may, 
of course, be used, provided they are fitted with fin. 
shafts, which are necessary if slow-motion dials are to 
be used. It may be explained here that condensers with 
built-in verniers are unsuitable for this receiver, as the 
accurate logging of stations, if such be used, is impos- 
sible. To those who have never used a well-constructed 
slow-motion dial, the close tuning obtainable is a reve- 
lation, and the extra initial expense will never be re- 
gretted. It is not absolutely essential that the first 
condenser be fitted with such a device, but, as symmetry 
in the layout of the panel was desired, both condensers 
were so equipped. 

The two small knobs near the side edge of the front 
panel are used to actuate the tuner and reaction coil 
couplings. The spindle on the left-hand side is 2šin. 
long, while that on the right, which acts also as a support 
for the H.F. transformer coils, is 5in. long. Both 
spindles are cut from 4B.A. screwed rod, and are fitted 
to the panel without bearing bushes. Washers are fitted 
on each side of the panel, and it is unlikely that the 
absence of metal bushes will cause any inconvenience 
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Fig. 4.—Arrangement of components on baseboard. 
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2.—Drilling details for front 
depending upon Samea of tuning dial; 
D, 5/32in. dia., countersunk for No. 4 B.A. screws; E, 3/8in. dia. 
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anei. The sizes of holes are as follows : A, 1/8in. dia., position 
B, 1/8in. dia., countersunk for No. 4 wood screws ; 


here. The tapping sw itch should be constructed from 
the usual parts, with the switch arm spindle prolonged 
through the front panel. If the constructor does not 
desire to go to the trouble of mounting this switch behind 
the panel, he may, of course, fix it on the panel itself, 
although the writer has always thought that a row of 


Fig. 3.—The terminal panel. The sizes of holes are as follows : 
Ai 1/8in. dia. ; B, 1/8in. dia., countersunk for No. 4 wood screws ; 
/32in. dia., countersunk for No. 4 B.A. screws; D, 3/16in. 


dia.; E, 1/4in. dia.; F, 3/8in. dia. 


switch studs detracts very much from the appearance of 
any well-built set. The switch has been mounted in the 
centre of the panel; but if a symmetrical layout is of 
secondary importance, the switch may be mounted nearer 
to the aerial coil with adtantage. ‘The assembly of the 

front panel may be left at 

this stage until the coils are 

ready for mounting. In the 
gi meantime the L.F. trans- 
former, valve holders, and 
fixed condensers may be 
screwed to the baseboard 
in the position indicated 
in Fig. 4. 

The coils are wound on 
thin ebonite or fibre dise 
formers, 5in. in diameter, 
with eleven equally spaced 
slots. In no case does the 
diameter of a finished coil 
approach 5in., but the sec- 
tions between the slots are 
l 1 useful for mounting pur- 
i poses. As will be seen in 
Fig. 5, tbe sections not 
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Reflex Neutrodyne.—- 

occupied by mounting screws A 
may be cut down to the level (F 
of the windings if desired. _ 
Before winding the coils, {$£ 
each spider-web ‘former ` 
should be marked with an 
arrow indicating the direc- 
tion of winding, and each 
coil should be wound in the 
same direction. ‘hese arrows are Ey l MKA N 
useful in mounting the coils, as E ot [| A AS 


the front. of each coil (as indicated Hi \ 
F HERHIF ' 
by the arrow) must face the same cipi $ H 
d 4 E ` t we 4 _ YY N 
N \S 


"4 


Kes, 


direction. Each end of ‘the wind- pects UG 
ings should be neatly soldered to ES SSS 
a tag fixed to the former by a 
brass screw. Coil A is made by 
winding on 40 turns of No. 26 
D.S.C. wire, tapped at the rst, 
2nd, 5th, roth, 2oth, 30th, and 
4oth turns. Coils S, and S, are 
identical and are wound with 
14 turns of No. 26 D.S.C. wire. 


oe 


Fig. 5.—Details of the variable coupling between the aerial and closed circuit coils. 


Coil R has about 18 turns of No. 26 D.S.C. wire, 
but a little experimenting may be done here. The re- 
action coil should be just large enough to feed back suffi- 
cient energy without noticeable ‘‘ back-lash.’’ If it is 
too large, reaction is difficult to control. Coil P is made 
by winding on 20 turns of two colours of No. 26 D.S.C. 
Wire simultaneously, and the inside of one winding is 
connected to the outside of the other, as 
shown in the circuit diagram, so that the 
winding proceeds from the outside of the 
coil to the centre, immediately back to the 
outside, and again to the centre in the same 
direction. The separation of these various 
coils on their common axes when mounted 
should be about gin. 

The mounting of the tuning coils A and 
S, is clearly shown in Fig. 5. The aerial 
coil A is fixed and is carried at its centre 
by a small angle bracket screwed to the end 
plate of the adjacent tuning condenser. 
The secondary coil S, is carried by a brass 
arm pivoted at the edge of the baseboard. 
A connecting link joins this arm to the 
threaded angle piece on the adjusting 
screw. It may be explained that the rather 
tiresomely slow movement of the coupling 
between coils A and S, is intentional, as 
much variation here is undesirable, since it 
affects the readings of the condenser con- 


nected across S,. When the receiver is 

completed, the two coils should be separ- 

ated just sufficiently to eliminate interfer- 
ence from the local broadcasting station, 

Fig. 6.—Reaction, neutral- and then left in that position. The set can 

ne ae ee then be calibrated for the other stations. 
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LISTS OF PARTS REQUIRED. - 


1 Radion panel, 18in. X Zin. X in. 

1 Ebonite panel, 9in. X 3in. x fin. | 

1 Wood baseboard, 17}in. X 7 in. x jin. 7 

2 Ormond low loss square law condensers, 0°0005 mfd., without 
vernier. : 

2 Accuratune dials (4 inch). 

I Igranic intervalve transformer. 

1 Switch arm and studs. 

2 valve holders. 

1 Watmel variable grid leak. 


e . 
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The photograph reproduced in Fig. 6 shows in detail 
the mounting of the group of coils P,'S,, and R. The 
coils §, and R are supported on one side by the reaction 
adjusting spindle, and on the other by a short length of 
4B.4. rod screwed into the metal end plate of the con- 
denser. Clearance holes are drilled where the rotating 
spindle passes through the formers, and the coils are kept 
in position by spacing washers and pairs of lock nuts. 


Fig. 7.—Wiring diagram. In the coil P, the junction between the outside of the neutralising coil 


and the inside of the transformer 


7 


rimary winding is at Y, the inside of the neutralising coil Is 
at X, and the outside of the transformer primary at O. The minus side of the H.T. battery is 
connected to the tefminal marked —L.T. Condenser capacities are given below Fig. 1. an 


I 0:005 mfd. d condenser. 

1 0:001 mfd. fixed condenser. 

2 0:00025 mfd. fixed condenser. 

1 Q:0002 mfd. fixed condenser. 

1 Single-circuit filament control jack. 
1 Telephone plug. 

Terminals, small knobs, 4 B.A. screwed rod, brass sirip, 
square tinned copper wire, 2 oz. No. 26 D.S.C. wire, 
small quantity of green 26 D.S.C. wire, screws, washers, 
ete. 
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The spindle would be unable to carry the weight of the 
coil without some additional support. A brass strip 
sin. x din. x dyin. screwed to the condenser end plate at 
an angle of about 30° to the base board provides this 
additional bearing. Lock nuts are fitted to the spindle on 
each side of the strip, and one pair of these is used to 
clamp a brass angle piece which engages with the bearing 
strip and acts as a stop for the position of maximum 
coupling of the reaction coil. 

Having mounted the valve 
holders, fixed condensers and 
intervalve transformer, the 
terminal panel should be 
drilled, and the terminals, 
grid leak, and neutralising 
condenser mounted thereon. 
This latter can be easily con- 
structed from two condenser 
plates, or can be purchased 
ready made. 5 

Eight terminals are `pro- 
vided for the aerial, earth, 
and battery connections. For 
the sake of appearance, a 
single terminal has been 
provided for the — I.T. and 
— H.T. leads, in order that 
the terminals may be ar- 
ranged in pairs. 


Wiring. 


The wiring may now be 
carried out with No. 16 
S.W.G. square tinned copper 
wire. It is essential that the 
connections to the coils be 
made in exactly the manner 
shown in the wiring diagram 
where the letter denotes the 
outer end of each coil. The 
stationary and moving plates 
of the variable condensers 
should also be connected as 
shown, otherwise difficulty in 
tuning due to hand capacity 
will be experienced. 

The grid leak and neutral- 
ising condenser have been 
placed at the rear, since, 
with two given valves, only 
initial adjustment is 
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Reflex Neutrodyne— — ' slight adjustment of the reaction coil will bring in the 
required. If, however, the valves are changed, other station. 

settings of both the leak and the condenser will be If the reader understands the use of the vernier prin- 

required. j ciple, a small vernier scale fitted in place of the nickel- 


plated panel indicators shown would be of great service. 


Adjustment and Tuning. Š It is to be hoped that, in the future, broadcast listeners 


\ 


When the wiring is completed, the valves should be 
inserted in their holders, the aerial, earth, and batteries 
connected, and the receiver tuned to strong signals. ‘The 
tuning operation involves the adjustment of the aerial 
coil tapping and of the two tuning con- 
densers. Without turning off the amplify- 
ing valve rheostat, the valve 
should be removed from its 
holder, a ‘piece of gummed 
paper fastened round one of 
the filament legs, and the 
valve re-inserted in the 
holder. If the paper has 
not become dislodged, the 
filament will not light, and 
the operation of neutralising 
the capacity of the valve 
may be proceeded with. Re- 
move the headphones from 
the plug, insert the plug in 
the jack, and connect the 
headphones in series between 
the detector valve H.T. ter- 
minal and the detector valve 
tap of the H.T. battery. 
The amplifying valve will not 
now function as an audio- 
frequency amplifier. The signals ori- will adopt the néutrodyne principle 
ginally tuned in will still be heard, and, in some form or other to lessen the 
without touching the tuning condensers, the SARE So nuisance caused by oscillating receivers, 
neutralising condenser should be adjusted NSS and the writer can unhesitatingly recom- 
until no signals can be heard in the head- mend this receiver as being one of the most 
phones. If the moving plate of the condenser is too far easily constructed and most efficient sets of this type. 
from the fixed plate, the capacity will probably be too ——— 
small to achieve this result, in which case the distance 
between the moving plate and the fixed plate should be EUROPEAN ETHER PROBLEM. 
reduced and the process repeated. When this silent point | Bae es to broadcast telephony programmes in 
has been determined, the receiver has all stray capacities all European countries will follow with interest a 
ngutralised, and it is then in perfect order for general Conference convened by the Office Internationale de 
reception. The process must be repeated if the valves Radiophonie to take place at Geneva on July 6th and 7th. 
are changed. Invitations have been sent from Geneva to the technical 
It will be noticed that the withdrawal of the telephone staff of every broadcasting organisation in Europe, 
plug from the jack interrupts the filament circuit. This whether. that organisation is actually engaged in broad- 
enables one to find the best position for each of the rheo- casting or making plans for commencing operations 
stats; and, leaving them set, the receiver can be left next autumn. 
-untouched by merely removing the telephone plug. The prime object of this Conference is to secure mutual 

_After very little experience the operator will be sur- agreement upon a system whereby the existing European 
prised at the ease with which distant stations can be stations, and the several projected or actually in course 
brought in with satisfactory volume. The condenser of erection, can operate at their highest possible efficiency 
across coil S, is very critical, and the careful adjustment without any risk of mutual interference and consequent 
of this dial in conjunction with the right amount of re- disappointment to listeners. 


Fig. 8.—The finished re- 
ceiver ready for insertion 
in the cabinet. 


4e 


action is important. If it is found that a certain station A memorandum on the subject, together with a proposal. 
comes in at, say, 65 on the second dial, the corresponding for future working, has recently been forwarded to the 
reading on the first dial will be between 63 and 67. Office Internationale at Geneva by Capt. Eckersley, Chief. 


A carefully compiled table of condenser readings is of | Engineer of the British Broadcasting Company. This 
great use in finding any particular station when desired. has been circulated throughout Europe, and will be a 
The condensers are merely set to these figures when a basis for discussion. 


A T4 18 


~ 


Wireless _ 


JULY ast, 1925. 


AURAA M 


“paces 


Sa Soy H E i R a a T aeae a a E ET E A A E E A ee E 
a E A MERGE A ees : BPA ae ce : ae ae 


World a 7 


Ru g by-The Giant 


$ oa TA ETA II DOTT A ere et 


Wy 
ee 


we R 7 K 


EILVET EARN AG 


j oS 3 oF 
| Station of th | 
An Authoritative Description of the Plant and Work 


Ree ee eee ee eee eee ee eee ee eee eee Se ee 


At the Rugby station 
valves are to be em- 
ployed on an unpre- 
cedented scale for the 
generation of H.F. 
currents, and the 
engineers 


Ne p x 


respon- 
sible for the design 
have had to face 
many new and diffi- 
cult problems 


HE new Rugby radio station, which is now rapidly 

_ approaching completion, will provide a means of 

communicating with the most outlying parts of 

the British Empire throughout all periods of the day and 

night. In power it will greatly exceed any other station 

in the British Isles and will be unsurpassed by any 
station in the world. 
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Fig. 1.—General view of the site. 
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of Construction. 


By E. H. SHAUGHNESSY, OBE; M.NE.E. 

The selection of a suitable site for a large wireless 
station is always a difficult matter, and in the case of the 
Rugby station these difficulties were increased by the size 
and special requirements involved. 

The site hes about four miles south-east of Rugby, 
near the village ot Hillmorton, in the extreme south- 
east corner of Warwickshire, and comprises some goo 
acres, or approximately 14 square miles of land. It is 
situated on level ground and bounded on one side by the 
Watling Street and on the other side by the Oxtord Canal. 
The station buildings are erected approximately in the 
centre of the site, and the twelve masts are disposed 
around it. A general view of the site showing seven masts 
is given in Fig. r. The masts, which are 82oft. high, 


were constructed by Messrs. Head, Wrightson and Co., 


Thornaby-on-Tees, and are of lattice steelwork, having a 
triangular cross-section of 1oft. side. Owing to their 
large cross-section, the great height of the masts is not 
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The reservoir in the foreground is for the valve cooling water. 
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Rugby—The Giant Station of the G.P.O. 
immediately apparent, and can only be thoroughly realised 


by a trip to the top. 
The masts are each supported by fifteen steel wire rope 


stays arranged in three groups of five stays, each stay .. 


being attached to a concrete anchor block through an insu- 
lating device at its lower extremity. 

The lower end of the mast tapers to a point, below 
which 1s a ball and socket joint. The purpose of this 
joint is to allow the mast to move under the load of ex- 
ternal forees—such as wind load and antenna pull—with- 
yut throwing strain on the foundations. Although each 
stay is initially tensioned to several tons pull, yet under 
the stress of the heaviest winds and the application of the 
antenna load, which is of the order of ro tons, the top of 
the mast moves several feet. 

Beneath the above-mentioned ball and socket joint is 
an insulating layer of porcelain blocks, and beneath these 


Fig. 2.—Interior of lattice mast, showing lift guides and safety 
ladder. ° 


is another insulator consisting of granite blocks. Arrange- 
ments are made to enable the porcelain blocks to be 
changed in the event of breakage, and, in fact, during 
construction temporary wooden blocks were used, the mast 
afterwards being bodily lifted by hydraulic jacks to per- 
mit the insertion of the insulators. The granite blocks 
are in turn supported from the foundations by a short 
steel column. A platform is erected on the mast about 


33ft. above the ground, on which is placed the electric- 


ally driven winch (Fig. 6). 

A good view of the inside of the mast looking upwards 
is shown in Fig. 2. The space is occupied by a steel 
ladder and a smali lift cage, both of which run fróm top 
to bottom of the mast. It will be noticed that the ladder 
is protected by steel hoops every few feet. These serve 
two purposes : they provide an additional sense of security 


A t6 


Wireless 
World 


JULY rst, 1925. 


Fig. 3.—Aerial lead-out insulators. 


and prevent a climber being knocked off in a wind by a 
swaying rope. 

The electric lift, which holds three persons and takes 
twelve minutes to complete its journey, is provided with 
the usual safety devices to prevent accidents due to over- 
winding or failure of the lift rope. The provision of a 


lift on each mast might at first sight be thought an ex- 
travagance ; actually, however, they effect an economy, as,” 


in the event of aerial overhauls being necessary, the loss 
of time involved in men climbing the masts would be 
prohibitive, and in heavy winds it would lead to prolonged 
stoppage. The masts are placed exactly a quarter of a 
mile apart, and will support antenna of cage or sausage 
type of about r2ft. diameter. 

In view of the danger to aircraft, arrangements are 
being made to provide powerful navigation lights on the 
tops of some of the masts situated at the remote ends of 
the site. 

The station buildings consist of two blocks—the wire- 
less block shown in Fig. 4, and the substation, which is 
seen projecting beyond the main building at each end 


Fig. 4.—-General view of station bulldings. The subsidiary towers 
support the aerial lead-out and earth screen wires. 
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Rugby—The Giant Station of the G.P.O. 
and is ‘connected thereto by offices and retiring rooms. 
On each side of the main building can be seen the pairs 
of poles carrying the antenna lead-out, shown in greater 
detail in Fig. 3. The remaining poles support the earth 
wires, which radiate out from ‘the Luilding to the poles, 
and then descend- to the ground. The earth system con- 
tains over 100 miles of wire, which, over the greater 
portion of the site, has been buried beneath the surface. 
This operation was rapidly carried out by means of a 
specially built plough on which was mounted the drum of 
wire. The plough was drawn by a motor tractor and 
laid the wire in one operation. The main transmitting 
building consists, in effect, of three floors. On the ground 
floor are situated the valve panels and control gear (Fig. 
5); above this will be mounted the condensers. Above 
the condensers again will be placed the huge inductance 
coils, some of which will be 16ft. in diameter, wound 
with cables consisting of over six thousand separately 
insulated wires. 

The valve equipment will consist of two separate trans- 


mitters, a telegraph transmitter capable of dealing with - 


from 500 to 1,000: kilowatts, and an experimental tele- 
phone transmitter giving an antenna input of 200 kilo- 
watts. Some idea of the power of these sets will be 
realised when the reader is reminded that the power of 


local broadcasting stations is about 14 kilowatts, while ` 


the power of the Chelmsford broadcasting station 1s 
about 25 kilowatts. 

The valve transmitter will be controlled by a steel 
tuning fork which will be maintained in continuous oscil- 
lation at about 2,000 vibrations per second by means of 
a small valve. By means of apparatus recently developed 
by the Post Office, the current oscillations produced by 
this fork are extremely rich in harmonics. By means of 
suitable filter circuits one of these harmonics is selected 
and amplified in several stages. This harmonic, after 
amplification, will be applied to the grids of the main 
transmitter valves. As the frequency of the tuning fork 
is remarkably constant, the frequency of the transmitter, 
which is a multiple thereof, will be equally constant. 


Fig. 5.—Valve control panels and power condensers in course of erection. 
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Fig. 6.—Base of one of the aerial masts, showing socket joint, 

base insulator and winch platform. 

The experimental telephone transmitter will operate on 
a system developed by the Western Electric Company in 
which the carrier wave and a portion of tbe signal 
usually radiated is suppressed. As a result, the signal 
actually radiated, with a certain aerial current, is equiva- 
lent to one of much greater power radiated by the ordinary 
type of wireless telephone transmitter, and yet causes 
considerably less interfer- 
ence on adjoining wave- 
lengths. The scheme also 
possesses another advantage, 
namely, that without -special 
apparatus it is extremely 
difficult, in fact practically 
impossible, to obtain under- 
standable signals on an 
ordinary receiver, This gives 
a certain element of secrecy 
to the transmission. 

The telephone transmitter 
is being installed for ex- 
perimental trials in Trans- 
Atlantic telephony, in co- 
operation with the American 
Telegraph and Telephone 
Company, and a special re- 
ceiving station for the Ameri- 
can traftic is being erected 
near Swindon, Wilts. 
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Fig. 7 .—View of the D. c. Generator sete in course of erection, eee one of the switchboards with remote control and interlocking 
evices, 


The valves used on both telegraph and telephone trans- 
mitters will be of the water-cooled type, and will be 
cooled by a supply of distilled water which will in turn 
be cooled by means of water circulating from a pond 


e IEA on the site, and shown in the foreground in 


Fig. 

The power supply to the station is being obtained from 
a public supply, and duplicate mains have been pro- 
vided to minimise the risk of supply failure. As received 
it is an alternating three-phase supply at 12,000 volts 
pressure, and is led to a high tension switchboard for 
distribution to the various transformers, which reduce the 
pressure to 416 volts for all auxiliary machinery and to 
2,200 volts for the main motor generators (Fig. 7). 

The main generators consist of three motor generator 
sets of special design, manufactured by the British 
Thomson-Houston Co., of Rugby, each set having an 
output of 500 kw. at 6,000 volts D.C. As these sets can 
be connected in series, it is possible to obtain a supply of 
1,500 kw. at 18,000 volts D.C. for the anodes of the 
transmitting valves. The motor generator sets are each 
located in a screened enclosure, and an ingenious system 
of electrical and mechanical interlocks ensures that these 
enclosures cannot be entered while the apparatus is alive. 
Each motor generator set and its control gear is mounted 
on insulators, and all controls are effected through the 
medium of insulated rods. As there is considerable likeli- 
hood of a short circuit occurring inside a valve when the 
filament burns out, special steps have been taken to pro- 
vide for this event. High-speed circuit breakers are 
arranged to operate within 1-30th of a second after a 
short circuit, and to insert a blocking resistance in the 
circuit to prevent excessive current flowing. 

A 18 


As may be imagined, the filament supply to such a 
large valve transmitter will absorb a considerable amount 
of power. It is extremely important that such a supply 
should not be subject to fluctuations in voltage, and to 
ensure that this does not occur the filament supply is 
obtained from alternators driven by synchronous motors, 
each alternator having an output of 200 KVA at 416 volts 
roo cycles. As an additional precaution, special voltage 
regulators are fitted to the alternator to prevent fluctua- 
tions in pressure w hich might occur, due to switching or to 

variation in the supply frequency. 

To ensure continuity of supply for control circuits and 
to provide an independent source of lighting, a small 
secondary battery is being installed which will be charged 
by motor-generator and booster sets. 

As may be imagined, the construction of a station of 
this magnitude entails a vast amount of work of special- 
ised character in many branches of engineering. Struc- 
tural, hydraulic, electrical power and radio engineering 
have each of them their special problems which call for 
solution, and in each subject it usually happens that 
these problems require an extension of our present know- 
ledge of the subject. 

In consultation with the Wireless Telegraphy Commis- 
sion, consisting of Dr. W. H. Eccles, Mr. L. B. Turner 
and Mr. E. H. Shaughnessy, the designs have been fully 
prepared by the Post Office engineers, or detailed specifi- 
cations have been prepared from which the manufacturers 
have designed some of the plant. 

The completion of the station will bring this country 
in touch with all countries of the world, and will pro- 
vide a means of communication with ships of the British 
Navy at all times of the day and night. 
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current of 25 ma. at 500 volts. 


‘In operation. 
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TRANSMISSION BETWEEN MOBILE STATIONS. 
| Radio Societies’ Field Day. | 


HE Eastern Metropolitan Group (R.S.G.B.) held 
its first outdoor meeting on Saturday, June 
zoth, when tests were carried out between two 

mobile transmitting equipments. The two transmitters, 
although differing as regards layout and .method of 
assembly, were similar in circuit principle, and made use 
of the tuned grid coil arrangement with tuned closed 
circuit inductance and anode tap, loosely 
coupled to the aerial. The greatest prob- 
lem .if setting up a small mobile 
transmitter is that of obtaining suit. 
able high voltage supply, 
and after reviewing many 
methods by which a high 
voltage could be obtained, it 
was decided to adopt a 
rotary converter driven from 
a low-voltage accumulator 
source. Machines of the M.L 5 ee 
type were used, running with an W ye" - 
input of 12 volts and delivering a a Nae 
In use, 
however, it was found when bringing 
a modulater valve into circuit that these 
machines were required to deliver something 
like 40 ma., and this load of almost double 
the rated output did not appreciably drop the 
voltage developed across the output terminals. 
The tuning inductances were wound with No. 10 gauge 
copper and threaded into wooden supports. One of the 
sets used the orthodox grid condenser and leak with grid 
potential contro] of the oscillator valve, whilst the other 
made use of a 2-electrode valve as 
a grid - leak, an 
arrangement which is 
very satisfactory 
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by Mr. F. H. Haynes. 
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The transmitter used at 
the Cuffley Station, built 


Transmitting and modulating valves were of the Mar- 
coni-Osram T.100 and D.E.T.1 types. This latter type 
has a dull emitter filament requiring a potential of 6 
volts and passing 2 amperes, and being of comparatively 
low impedance is admirably suitable for amateur trans- 

| mission work ~< 
when high 
anode. voltages 
are not easily 
obtainable. 


A short wave receiver constructed by Mr. L. C 
Ford, using American components throughout 
The circuit is the Reinartz arrangement and 
gave exceedingly good results. Tuning coils 
and condensers are of the Bremer-Tully type. 


Operating to the north of London, one of the stations 
was erected on high ground near Cuffley, the other pro- 
ceeding northwards along the Great North Road was 
erected at Welwyn. The first signals transmitted by the 
Welwyn station using telephony. on 130 metres were 
received at the Cuffley station and were followed by 
further communication tests. . 
Special short wave receivers were constructed, 
=e that used on the Cuffley station being of 
interest inasmuch as it was entirely built 
with American component 
parts of the special low loss 
types that have been recently 
developed. 
The experiments afforded 
a good opportunity of reveal- 
ing the difficulties met with 
in mobile station working, 
and many members of the 
wireless societies situated in 
the Eastern Metropolitan 
Group attended at the 
Cuffley station to witness the experi- 
ments. 
Apart from the transmission tests themselves, a sur- 


prising observation was made in connection with interfer- 
ence between the typical amateur transmitting station as 
used at Cuffley and a broadcast receiving set installed 
near by. A member erected a receiving aerial a few 
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Transmission between Mobile 
Stations— 

yards away from the trans- 
mitting aerial and almost 
passing over the transmitting 
apparatus. `> Using a four- 
valve set, it was foiind that 
the signals from>2LO, some 
15 miles away, could be re- 


ceived without interference < 
either when keying or 
transmitting telephony on 


the short wave mobile set. 
This observation is of 
importance, and should have 
bearing upon the use of 
amateur transmitting appa- 
ratus durig broadcasting 
hours. 


(This meeting is the last of 
the session to be arranged by 
the Eastern Mctropolitan Group 
Lecture Association. Meetings 
will be resumed in September. 
Hon. Secretary: Mr. R. M. 
Atkins, 7. Eton Villas, Haver- 
stock Hill, London, N.W.) 


East Orange, New Jersey. 


British :—2CC, 5NN, 2LZ, 2FM, 2KZ 
(telephony), 6NF, 5PZ, SMA, 2RB, 2JF, 
2NB, 2WJ, 2LS, 5LF, 2DZ, 5MQ. 
French :—8FQ, SCT, SSC, SBF, 8AB, 
8HSG, 8GO, 8UU. "Italian »—1C0, 1RT, 
1ER, IMT. Spanish :—EAR2, EAR6. 
© (0-v-i) CHESTER W. SMITH 

(U 2CXW). 
Trondhjem, Norway. 

British -—2CC, 2DX. 2DW, 2KW, 2LZ, 
2NB, 2WY, 2YX, SBA, 5MZ, 5QX, 5SZ, 
5TZ, 5UQ, 6AL, 6FG, 6RM, 6TD, 6US, 
6UV. 

J. R. K. SAURE AND S. SAXEGAARD. 


Leicester. 

British :—2LZ, 2V X, 2XY, 5DH, 5NW, 
SLF, 5SI, 5SZ, 6TD. 

(0-v-1.) R. POLLOCK. 
Lower Bebington, Birkenhead. 

British :—2P Z, 2Y X, 2QY, 2QB, 2SSK, 
2NC, 2WCS, 2BC, 2BR, 2PZ, 2LPS, 
2BS, 2IN, 2AOX, 5SY. 5TZ, 5RB, 5TG, 
5HA, 5BH, 5NW, 5MA, 5LU, 50N, 
5PW, 5PO. B. C. CHRISTIAN. 

(0-v-1.) 

Verviers, Belgium. 
British -—2LZ, 2QM, 2XY, SMA, SSI, 


5SZ, 6MX. Belgian: 4Y Z, French :-— 
8BV, 8FQ. R. PIROTTE. 
Bath. 


British :—2GY , 211, 2JJ, 2AWM, 5HA, 
SHX, 5RF, 5ST, 5SZ, 6DO. Belgian :— 
R2. R4, R7, X2. German :—A8. Ruasian: 
—SOK (Sokolinki station). 

(0-v-0.) (No aerial or earth.) 

G. W. SALT. 
Burnham-on-Crouch, Essex. 

British :—2KJ, 2LZ, 2MC, 50M, 5BP 
(all telephony). (Valve reflex.) 

R. C. HORSNELL. 
A 22 


Mobile Station (2AOB) used at Welwyn. 
the receiver by Mr. Neale, members of the Tottenham Wireless Society. 
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Calls Hleard. 


Extracts from Readers’ 
Logs. 
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New Haven, Conn., U.S.A. 
British :-—2CC, 2KF, 20D, 5NN, 6YM. 
French :—8FG, 8SM, 8UDI. 
C. B. WEED (v 1BHM). 


Merthyr Tydfil, Wales. 


British :-—2FM, 2JJ, 2TU, 2UV, 2VN,. 


5BX, 5HX, SID, 5JK, 5MS (telephony), 
5NW, 5RB, 5ST, 5SZ, 6DO, 6FG, BV, 
6RM, 6RS (telephony), 6TD. 

(0-v-0. ) W. 


Reading. 


British :—2SW, 50C, 6RM, 2KT, 2N,J, 
6TD, 2NJ, 6MP, 6TW, 6ME, 6JF, 5HS, 
SBV, 5TZ, 2LZ, OXY, BSI. 

(0-v-0.) A.S.C. 
Stuttgart, Germany. 

British :—200, 2V X, 5JK, 6AL, 2QM. 
French: — 8JRK, 8GI. Swedish : — 
SMGB, SMGC, SMVH. 

Rotr FORMIS. 


T. Rees. 


~- Dulwich. 


British :—2M1, 60T, 2ZD, 2IH, 2NJ, 
5HS, 6IJ, 6US, SIX. 2FM, 5RZ, 
6YR, 6NS, 6TD, 2RU, 6RM, 5SL, 5HA, 
2HQ. French :—8FQ, 80W, BAR, 8KZ, 
8HM, 8QQ, 8QZ, 8HID, 8RD, 8MN, 
8LL, 8GGA, 8JW. 8HSF, 8MJM, 8BN, 
8RL, 8RLH, 8DD, 8PLM, 800, 8FI, 


8RIC, 8TM, 8CT, 8ARV, 8TVI, 8JC, 
8CMT. 
(0-v-0.) G. C. EDWARDS. 


8MJM. 
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The transmitter was built by Mr. Holdness and 


Leicester. 
French: 8HSK, 8YOR, 8GL, 80W, 
8KQ, 8SSU, 8JRK, 8LL, .8RK, 8KX, 


8HGB, 8KZ, 8B), 8CP, 8TK, 8PL, 8CS, 
8SSB, 8PD, 8SA, 8MSM, 8HU, 8HBK, 
8PLM, 8UT. 

(0-v-1.) . W. H. HARRIS. 
Cambridge. 

British :—2HB, 2NE, 2QB, 2QC. 20M, 
2ZB, 5AN, 518, 50X, SRH, 5ZA, 6AL, 
6LB, 6MX, 6US. 

E. W. THOMAS PER 
Gt. Shelford, Cambs. 

British :—2CE, 2GY, 2HQ, 2BM, 2JV. 
2SV, 2XD, 20C, 2KT, 2UG, 2RO, 5JH, 
5HX, 50C, 5DT, 5UV. Dutch -—OKY, 


OPM. French :-—8HZ. 
(O-v-1.) G. A. Jeapes (2XV). 
Copenhagen. 


British :-—2WJ, 2CC, 2MQ, 2JU, 2LZ, 
2RB, STZ, 5IC, 6NF, ONV, 6UV, OXY, 
6GM. French :—8MT, 8QG,. 8W U, 8RLH, 
8FO, 8RLS, 8BWAL, 8SSC, 8PL, 8EE, 
8AG, 8BCPP, 8JBL, 8ALG, 8BF, 8SSU, 
8TK, 8GK, 8HSD, 8NK, 8E0, BUD. 8KL, 
Swedish :-—SMZS, SMZT, 
SMPL, SMXV, SMPZ, SHER, SMVL, 
SMVH, SMRG. Finnish INN, INA, 
2NJ, 2NM, 2ND. 

BORGE JORGENSEN. 
Norwich. 


British (80 to 110 metres’ -—2XV, 2ZB, 
2JU, 2IN, 20Y, 2VX, 2ND, 2G0, 2FU, 
OFM. 2YQ, 2Y X, 2IN, 2DX (telephony), 
2DR, 5BV, SPW, 5HA, SNW, 5TZ, 
5RB, SMA (telephony), 50C, SCT, 5KC, 
5xY, 5DN, 5GV, 5CW, 5DA, 5YK, 5MK, 
5YI, 6TD, 6AL, 6RM, 6BT (telephony), 
6YR, 6RL, 6GM, 6SM, 6QB. 

(150-200 metres}:—2XV, 2KT, 2SM 
(telephony), SCT, SFT. 

H. J. B. Hampson (6JV). 
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: l Events of the Week in Brief Review. 


NEW AUSTRALIAN BROADCASTING 
STATION. 

A Sydney message states that the Post 
Office approved an application by the 
Sydney Trades Hall to run a broadcast- 
ing station for the transmission of news, 
lectures, politics, and music. 

ooo 
NEW VALVE MANUFACTURERS. 

At the statutory meeting of Burndept 
Wireless, Ltd., on June 20th, it was an- 
nounced that a portion of. their new 
factory at Willesden would be used for 
the manufacture of valves on a large scale 
by mass production. 

oooo 


NEW RELAY STATION FOR 
QUEENSLAND. 


The Australian ° Federal Authorities 
nave authorised the erection of a relay 
station at Rockhampton, Queensland, 


which will work on 323 metres, and relay 


portions of the programmes from the main 
station at Brisbane. 


r 


— 
; 
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WIRELESS IN CADET MANŒUVRES. Major H 
wireless equipment on the occasion of a recent Field Day of the St. Paul 
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RAPID INCREASE IN SWISS LISTENERS. 

Since the Swiss broadcasting stations 
began their regular service the number of 
registered receiving sets had grown from 
980 in 1923 to nearly 17,000 at the end of 
1924, exclusive of private sets which had 
not been registered. 

wv00 
BROADCASTING IN JAVA. 

Many applications to erect broadcasting 
stations in Java have been received by 
the Government, but it is understood that 


-it prefers to reserve all rights to itse!f 


as a monopoly. 
0000 


BROADCASTING IN THE RHINELAND. 

It is understood that the Rhineland 
Commission may partly rescind the exist- 
ing prohibition on broadcasting in the 


occupied area, aud that permits may be` 


granted by the responsible Generals of the 
respective districts for the use of broad- 
casting stations for business, scientific, 
and educational purposes. 


hes is here seen nopee ng the 


UNKNOWN STATIONS. 


A correspondent wishes to identify a 
C.W.. station with call sign NEA which 
he heard at about 10.25 p.m. on June 
12th, calling PCUU on a short wave. 
Also QEA, heard at 12. 10 pm. on 
June 13th. 

. 0000 
SWEDISH AMATEURS PLEASE NOTE. 


A report has been received that a 
Swedish station, SMY - -, was heard by 
the Inland Revenue Radio Society at 11.15 
G.M.T. on Sunday, June 7th, replying to 
a test call sent out by their portable 
station SAI. The Society is anxious to 
verify this fact and will be glad if the 
owner of SMY - - will communicate with 
the hon. secretary, Mr. W, J. Tarring, 
C2, York House, Kingsway, London, 
W.cC.2. ` 

0000 


SOUTH AMERICAN AMATEURS ACTIVE. 


Several communications have lately 
reached us recording the hearing of 
amateur stations in South America. One 
correspondent writes that on the morning 
of June 17th he heard the Peruvian 4RL 
working on 40 metres with the United 
States. Another, at 10.15 p.m. on June 
14th, heard the Brazilian stations 1AB and 
1AP in communication on about 30 metres. 
We shall be glad to receive reports from 
other listeners who may have heard 
similar stations. 

ooo 
BROADCASTING 1N SPAIN. 


A new broadcasting station for the 
Union Radio was opened in Madrid on 
June 17th. The call sign is EAJ7 and 
it will transmit a mixed programme on 
430 metres daily from 3.50 to 4.30 p.m. 
A musical programme will be transmitted 
on the odd days of the month between 
7 and 9 p.m. (G.M.T.), and on even days 
between 11 p.m. and 1 a.m. 


ooo00 
GENEVA INTERNATIONAL EXHIBITION. 


The International Exhibition to be held 
in Geneva from September 9th to 20th 
is expected to arouse considerable interest. 
Intending exhibitors of radio apparatus, 
etc., are informed that the Customs 
formalities will be reduced to a mini- 
mum, as the goods exhibited will be 
considered as being in bond as long as 
the exhibition lasts, and the Swiss 
Federal Railways will not charge freight 
for their return. 
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MISUSE OF AMATEUR CALL-SIGN. 


The owner of the station 2AAR, Mr. 
F. G. Morgan, 53, Cecil Street, Waver- 
tree, Liverpool, has reason to beljeve that 
some other transmitter is making use of 
his call-sign, and will be glad of any 
information which will enable him to 
discover the transgressor. ; 


o0o00 
WIRELESS SOCIETIES IN FRANCE. 


The Fédération des Radio-Clubs de la 
Région Parisienne has recently been 
formed by members from various Radio 
Societies in the district. Messrs. Edouard 
Branly, Berthelot, and General Ferrié 
have been elected honorary presidents. 


o000 


AUTHORS’ RIGHTS IN GERMANY.. 


The Prussian State Court has decided 
that broadcasting companies in Germany 
who wish to transmit extracts from books 
or plays by living authors must first 
obtain their permission and must be pre- 
pared to pay them for the privilege of 
broadcasting such extracts. i 

0000 


WIRELESS ON MISSION SHIP. 


The s.s. ‘‘Strathcona II,” belonging 
to the Royal National Mission to Deep 
Sea Fishermen, has been equipped with 
a Standard Marconi 4 kw. quenched spark 
transmitter and a special receiver tunable 
to all wavelengths up to 26,000 metres, 
thus covering all transmissions of meteor- 
ological bulletins, time signals, etc., of 
especial value to fishing fleets. | 

his little ship, which is only 85 ft. 
long, is one of the smallest ever to cross 
the Atlantic. She will be the only ship 
belonging to the Mission fitted with a 
wireless transmitter, though other vessels 
of their fleet carry receivers. 


DR. LEE DE FOREST, the celebrated 
wireless engineer, who is at present in 


this courtry for the purpose of giving 
demonstrations of his invention, the 
** Phonofilm.”’ 
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[By courtesy of the “ Bristol Times and Mirror.’') 


LOUD SPEAKERS AT SWIMMING CLUB. Through the enterprise of Automobile 
Accessories (Bristol) Ltd., members of the Henleaze Swimming Ciub, Bristol, recently 
enjoyed the novelty of hearing the Cardiff programme while bathing. 


NATIONAL RESEARCH. 


The Bureau of Standards at Washing- 
ton, U.S.A., has issued the report of the 
Visiting Committee, in which great em- 
phasis is ldid on the value of research 
work conducted by a national institution. 
Numerous examples of savings effected 
by such research at the Bureau of Stan- 
dards are given, and it is stated that in 
the motor car industry the combined 
result &$ a saving of $155,000,000 per year 
to the American public. The value is 
also emphasised of basic research under- 
taken without reference to its direct value 
but often of the utmost use in connection 
with subsequent discoveries. 

0000 
QSL's WAITING. 


The owners of the call signs G6AM and 
G6US are requested to communicate with 
Mr. H. J. B. Hampson (G6JV), who has 


QSL cards for them in his possession. 
0000 


A CORRECTION. 


We wish to correct an error in the 
explanation of Fig. 10 in Mr. S. K. 
Lewer’s “Notes on Short Wave Recep- 
tion, which appeared on p. 619 of our 
issue of June 17th. The wires A and B 
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YOUR CALL SIGN? 


For the benefit of others as well as them- 
selves, amateur transmitters, both in 
Britain and in other countries of the world, 
are earnestly requested to co-operate in the 
: preparation of reliable information re- 
garding call-signs, etc., by forwarding 
fall particulars of their stations to 


eeeeeeeresoree 


139-140, Fleet Street, London, E.C.4. 


the Editor of “The Wireless World,” : 


are of copper, not resistance wire, and 
are connected to the L.T., so that the 
leads to the L.T. circuit may be easily 
changed without crowding several wires 
on one terminal. 


oo0oo0o0 


AIR MINISTRY APPOINTMENTS. 

The Air Ministry announces that in 
pursuance of the policy already an- 
nounced, by which the functions of 
scientific research and technical develop- 
ment, which were formerly combined in 
one directorate, have been divided, the 
Secretary of State for Air has appointed 
Mr. H. E. Wimperis, M.A., F.R.Ae.S., 
M.I.E.E., to be Director of Scientific Re- 
search, and Mr. D. R. Pye, M.A., to be 
Deputy Director under the Air Ministry. 


CATALOGUES RECEIVED. 


Tho catelogues and price lists mentioned in this 
section can in most cases be obtained on applica- 
tion to the firms concerned. As a matter ol 
businesa courtesy, stamps for return postage 
should be enclosed. 

The Electric Depet, Ltd. (Pritchett Street, Aston, 
Birmingha). Ilustrated pamphlet dealin 
with accu@tulator charging boards for D.C. 
circuits. 

Sexton-Barnes, Ltd. (61, Borough Road, London, 
§.E.1). Leaflet descriptive of Sexton-Barnes 
No. 10 ” Red Seal” loud speaker. 

Fuller's United Electric Works, Ltd. (Woodland 
Works, Chadwell Heath, Essex). List 9lc, 
descriptive of Fuller inert and dry cells. List 
320a, relating to Redline ebonite panels, 

Audion Radio Co. (52, Dorset Street, W.1). Folder 
describing Loewe Audion valves. 

Radie Components, Ltd. (19, Rathbone Place, 
London, W.1). Catalogue of Radcom wireless 
components. 

Igranic Electric Co., Ltd. (149, Queen Victoria 
Street, London, E.C.). Publication No. 6144, 
combined filament rheostat and variable grid- 
teak, Publication No. 6149, combined fla- 


ment rheostat and 300-ohm tentiometer. 
Publication No. 6150, combined filament rheo- 
stat and high-resistance potentiometer. 


Publication No. 6141, Ultrynic (regd.) auto- 
coupler. 
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i AN AMATEUR STATION. 


“ British 2NB. # 


By N. G. BAGULEY. 


RITISH 2NB appeared on the London ether 
towards the middle of November last. Essenti- 
ally a temporary station only, no great efforts 

have been made to place it among the ranks of London’s 
“DX hounds.” This, primarily, because of the diffi- 
culties encountered in the operation of a transmitter in 
a house other than ọne’s own. A few details of the 
station may interest those amateurs with whom communi- 
cation has been established. 


Aerial and Counterpoise. 


The antenna system consists of a mast 35ft.. high 
stayed by wire guys broken up at intervals with insulators 
from which is suspended a four-wire cage r4in. in dia- 
meter and s5ft. long. The cage tapers to 8in. diameter 
at the lead-in end, which is approximately the same 
height as the open end. The wire used throughout is 
No. 14 hard-drawn copper, and has proved most satis- 
factory. In addition to this having a lower H.F. resist- 
ance than the average stranded wire, it was found to 
withstand better the shearing motion which is bound to 
occur at the junction between the lead-in and the hori- 
zontal portion—particularly if the lead-in is inclined to 
swing. 

The earth screen is directly beneath the aerial, and is 
composed of four wires, 55ft. long, spread out fanwise 
6ft. from the ground. Care has been taken with the 
insulation of the whole 
system, and Buller’s ‘‘ pet- 
ticoat’’ insulators are in- 
stalled throughout in order 
to minimise capacity losses. 
In the writer’s opinion the 
use of a low capacity an- 
tenna insulator is most essen- 
tiat when working with 
waves of 100 metres and be- 
low ; the average reel, egg, 
or shell type being most un- 
suitable. 

The Colpitts oscillator cir- 
cuit was first tried, but was 
given up for the well-known 
reasons. The circuit finally 
adopted for waves of 100 
metres was a coupled | 
Hartley with tuned grid coil 
employing series feed. As 
will be seen from the photo- 
graph, the wiring up of 
the transmitter corresponds 
almost exactly to the circuit 
diagram when drawn out in 
the orthodox way. In this 
manner much stray capacity 
between leads is avoided. 


Practically no magnetic suae exists between grid and 
plate inductances, as the former is mounted on porcelain 
cleats some 24in. away in a manner calculated to prevent 
any field interaction. | 


The Tuning Coils. 


The flat spiral inductances are made from 20 gauge 
copper strip. The formers are made from strips of teak 
18in. by rin. by rin. These were baked thoroughly, and 
boiled in. paraffin wax. It was found that the insu- 
lating properties of this material compared favour- 
ably with the best ebonite, besides being much stronger 
and easier to work. The aerial and plate inductances 
are mounted together, one being hinged so as to facilitate 
coupling adjustments. 

The ‘aerial series condenser is variable, and has 
a maximum capacity of 0.0003 mfd., the plates 
being double spaced to prevent heating and con- 
sequent losses. The grid coil has a small variable 
capacity in shunt. This condenser is almost a necessity 
for tuning up the set, and is useful for making small 
wavelength changes, as the frequency is mainly dependent 
on the constants of the grid circuit. A variable condenser 
is not used across the plate coil, although it is a refine- 
ment and useful in reducing the plate current. Passing 


over the grid condenser and leak and H.T. condenser, 
etc., we come to the valve, a Mullard type 0/150. 


The station of British 2NB. The transmitting valve and inductances are mounted in the centre, 
while to the left can be seen the low loss tuner fitted with extension handles 
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An Amateur Station.-- 

The filament is heated by alternating current supplied 
bya small step down transformer operated from the mains, 
a rheostat for controlling filament voltage being con- 
nected in the primary of tHe transformer. Large con- 
densers have. been tried connected from centre tap to the 
outside of the secondary winding, but no benefit has been 
derived either as regards increased output or quality. of 
note. The same may be said of H.F. chokes in the 
filament leads. 


Chemical Rectifiers. 


The anode of the valve is normally supplied with 
chemically rectified A.C. at 1,200 volts, although 1.500 
volts can be obtained when desired. The rectifiers have 
been a nightmare, but they certainly hold out under sur- 
prising overloads. When unduly pressed they ‘squirt fire 
and make appalling noises. In all, forty cells are em- 
ployed, 20 gn each side of the centre tap of the H.T. 
transformer. Each cell consists of a laboratory boiling 
tube, 6in. x 141n., containing aluminium strip 5}in x $in., 
and a lead strip of the same dimensions. The tubes are 
filled within one inch of the top with ammonium phos- 
phate solution. 

. The H.T. transformer operates on current from the 
main at 205 volts A.C. 5o cycles. A variable resistance 
is connected in the primary circuit. The input into the 
rectifiers can be varied from 400 to 1,900 volts. The 
key has been tried in various places in the circuit, and 
has finally come to rest in the primary of the H.T. trans- 
former. Most certainly the centre tap of the filament 
transformer is the most suitable place, but when the 
rectifiers are overloaded, the only way to prevent 
them heating up is to key in the primary of the 
transformer. No filter circuit is used; but with full 


HE very interesting and instruc- 
tive series of lectures by Sir 
Oliver Lodge, which were recently 
broadcast from 2LO, are now pub- 
lished by Messrs. Hodder and 
Stoughton, Ltd., in book form with 
a suitable prologue and epilogue by 
the author. 

We doubt if there is any listener who did not appreciate 
and enjoy Sir Oliver's clearly expressed, thoughtful, and 
practical discourses, excepting perhaps the small but in- 
sistent minority who wish the B B.C. programmes to he 
devoted entirely to light music and frivolity; it is, 
therefore, unnecessary to enlarge upon the contents of this 
book. 

In his preface Sir Oliver Lodge modestly writes :— 
‘“An attempt to set forth in intelligible fashion some- 
thing of what is known about the ether and its functions 
is made in this book; and although, like everything 
human, it is far from infallible, it represents the out- 
come of a lifetime of study and meditation, and may be 
acceptable as a guide until something better is available.’’ 
It is understood that he is preparing another and larger 
work dealing with the same subject in fuller detail. 

Throughout the book, from the first chapter which out- 
lines the presumed or known nature and functions of 
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wave rectification and the internal capacities of the recti- 
fiers no diificulty has been experienced in obtaining practi- 
cally a D.C. note. The filament voltage is found most 
Important in this connection, and by working the valve 
at 9.75 volts instead of at 10.6 (rated voltage) an ìn- 
crease of aerial current and a pure note is obtained. 
Kach H.T. lead has a 300 turn H.F. choke included, 
and a 1 mfd. condenser is shunted across the H.T. input 
to the set, to act as a by-pass. On 94 metres—the 
normal operating wave—the acria] current indication is 
1.8 amps at an input of 94 watts. On 55 metres 0.8 
amps is obtained. | 


Arrangement of ‘the Receiver. 


The receiver is of the usual o-v-l type employing a 
DEV low-capacity detector and a low loss tuner. 
Lorentz basket weave coils, fixed tune antenna coil, and 
“ ball reaction ” coil is all that need be said of the re- 
ceiver. A tuner of this type is preferred to a three-coil 
holder, which, although convenient, is often noisy and 
a source of losscs when operating at high frequencies. 

Since December 15th last the DX list includes 143 
different American stations, Porto Rico, G HH1 at Mosul 
—all worked. Reports have been received from Christ- 
church (New Zealand) and Idaho (7th district), U.S.A. 
Every European country possessing amateur transmitters 
has been worked. i 

In conclusion, the writer would like to take the oppor- 
tunity of thanking many of the London amateurs for 
their co-operation, which has helped to make a short 
visit extremely enjoyable. This station has recently 
been licensed to work on 55, 18.3, and 9.2 metres. If 
audible, reports will be welcomed on these latter two 
waves, and should be sent to N. G. Baguley, 33, 
Castle Gate, Newark, Notts. ` 


to the end, where its pos- 
relation to Life and Mind is 
discussed, the author carefully dis- 
tinguishes between proved facts, 
probabilities, and surmises, but it is 
apparent that even the surmises are 
the outcome of earnest thought and 
study. 

‘“ We used to, trv to explain the properties of ether in 
terms of matter. We have learnt that the 
problem lies in the opposite direction; and modern 
Physics, since Lord Kelvin’s time, may be said to be 
devoting itself to the explanation of matter in terms of 
ether.” 

The more we read and re-read this book, the more 
channels of thought it opens out. There are no learned 
technicalities, only to be comprehended by the initiated, 
but every phase of the mighty subject is expressed in plain 
language which should appeal alike to the man of average 
intelligence and to the physicist, philosopher, post or 
theologian ; to the latter, perhaps, especially, as it is 
evident that the author does not consider that scientific 
research and religious convictions need in any way be 
antagonistic. 


“ Ether and Reality, ” by Sir Oliver Lodge, 
Hodder & Stoughton, Ltd. 179 pp., ds. 6d. net. 


ether, 
sible 


F.R.S., D.Sc. 
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A Review of the Latest Products of the Manufacturers. 


COIL CHANGE-OVER SWITCH. 

The Utility type of change-over switch 
is now so extensively used that it scarcely 
needs description. The manufacturers, 
Messrs. Wilkins & Wright, Ltd., are now, 
however, supplying a very useful com- 
ponent consisting of one of their double- 
pole change-over switches mounted on a 
base piece sufficiently large to give sup- 


Wilkins & Wright inductance change-over 
owitch. . 


port to a pair of coil sockets. This com-- 
ponent should be particularly useful in 
broadcast receiver construction for 


changing over from the 300-metre broad- 
cast band to a 1,600-metre wavelength. A 
double pole change-over switch with plug 
of coutse, 


and socket connectors has, 
many applications, 


‘deterioration in normal use. 


SIGMAX SAFETY BATTERY. 


It is probable that. almost as man 
valves are destroyed by accidental con- 
nection to the H.T. supply as by filament 
In the Sig- 
max battery a resistance is connected 
between the negative end of the battery 
and the negative terminal. By this 
means the maximum current that can 
pass from tbe battery is limited, and an 


- accidental contact, oven to a 0.06 type 


valve, will not destroy its filament. The 
inclusion of this resistance in the circuit 
has no detrimental effect, as it is com- 
paratively low compared with other 
resistances in the valve plate circuits, 
while it is invariably shanted by a large 
capacity condenser fitted in the receiving 
instrument. The provision of this resist- 
ance as part of the battery is a good 
arrangement, for any protecting device 
of this sort, to be effective, must be con- 
nected right at the point of current dis- 
tribution. 
2000 


TIXI? TERMINALS. 

Wireless component parts, when ap- 
pearing on the front of the panel, are 
invariably given a nickel-plated finish. 
In the case of terminals, nickel-platin 
renders soldering difficult, as the plated 
surface must be removed before the solder 
will adhere. ; 

This difficulty may be overcome by the 
use of tags, but a much better appear- 
anee is obtained by employing the Tixit 


The inclusion ot resistance 
at the negative end of this 
battery prevents damage being caused to 
it by accidental short circuit or the burning 
out of valve filaments as a result o! faulty 
connections. 


type terminal with its nut fixing. As 
shown in the accompanying sectional 


\ illustration, it will be seen that a hole is 


The Tixit terminal, showing the method 

by which a shearing force is applied to 

the wire to obtain good electrical and 
mechanical connection. 


provided in the stem of the terminal to 
take the connecting wire. The hole is, 
however, slightly out of centre so that 
when the nut is screwed up a small 
and somewhat acute bend is applied 
to the wire, making not only a good 
mechanical joint but a reliable electrical 
connection. The terminais are drilled for 
No. 16 wire. Instrument wiring has a 
very po appearance when this 
type of terminal is employed. 
oo0oo0oo0 


ROTARY CHANGE-OVER SWITCH. 

A compact switch, occupying very 
little panel space and operated by a 
rotary movement, has been received trom 
Messrs. G, Bowles, Shirley Road, 
Acocks Green, Birmingham. It is a 
double-pole, two-position switch, and con- 
sists of six spring tags with a small 
cylinder carrying two copper segments 
which, on being rotated, change the con- 
nections between the tags. 


Double—pole, two-position 
switch of compact design. 
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NEWS FROM 
THE CLUBS: 


Secretaries of Local Clubs are invited to send in for publicalion club new: of general interest. 


Lewisham and Bellingham Radio Society. 
A general meeting of the society was 
held at their headquarters, 136, Bromley 
Road, Catford, S.E.6, on June 16th, 
when the officers of the club came up 
for re-election and the affairs of the 
society were discussed at length. General 
satisfaction was expressed with the posi- 
tion of the club. The new four-valve 
receiving set which has been constructed 
for experimental purposes will be used 
during a series of field days, for which 
arrangements are now being made and 
of which particulars will shortly be 
announced. It was unanimously agreed 
that the society should apply for a trans- 
mitting licence at an early date in readi- 
ness for the winter session, and the offer 
of Mr. R. E. Stanley, the society's tech- 
nical adviser, to further this undertaking 
was heartily applauded. Meetings are 
held at the society’s headquarters on 
Tuesdays at 8.15 p.m., and particulars 
of membership may be obtained from the 
hon. secretary, Mr. C. E. Tynan, 62, 
Ringstead Road, Catford, S.E.6. 


o0o000 


The Croydon Wireless and Physica) Society. 

The final meeting of the present ses- 
sion was held at 128, George Street, 
Croydon, on Tuesday, June 23rd, at 
which general business was discussed. 
Hon. secretary, Mr. H. T. P. Gee, 51 
and 52, Chancery Lane, W.C.2. 


ooo0oo0o 


The Swansea and District Radio Society. 

The outdoor meeting on Tuesday, June 
16th proved very popular with the mem- 
bers, there being a big attendance. The 
society, with the kind permission of 
Capt. Yarwood, went on board the Blue 
Funnel] liner s.s. Protesilaus, 6,110 tons, 
trading with the Far East ports. The 
senior operator, Mr. G. S. Robinson, gave 
an interesting demonstration of the ship’s 
transmitting apparatus and went to a 
great deal of trouble in answering any 
questions that the members put to him. 
It was necessary, owing to the big attend- 
ance, for the demonstration to be given 
in relays. The transmitting apparatus 
used was 14 kw. Siemens quenched spark. 
There was also an emergency set, which 
is used when any of the main apparatus 
breaks down. The power for the main 
transmitter is obtained from a D.C. 
supply of 65 volts through the generator 
to 220 A.C., to be transformed to 8,000 
volts, giving an average in the aerial of 
9 amps. Leyden jar condensers were 
used, also helix coils with an inductance 
of 60 microhenries. The receiver was a 
one-valve D.E.R. using reaction, the valve 
was a Marconi Osram D.E.R. .3 amp. 
using 1.8 volt on the filament and 72 
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volts high tension, there also being a 
stand-by crystal set with a large combina- 
tion of crystals which can be used in the 
case of emergency. In the case of a 
breakdown with the generator, the lights 
in the operators’ room, two side lights, 
and the light on the mast automatically 
switch over on to the emergency accumu- 
lators. A hearty vote of thanks was 
passed to the operator for his demon- 
stration. 

Hon. secretary, E. H. White, 100, Bryn 


Ruad, Swansea. 
0000 


Woolwich Radio Society. 
We have received a copy of The Oscil- 


lograph, the monthly publication which - 
this enterprising society issues for the. 


benefit of its members. In the current 
number Mr. F. S. Frazer discusses the 
question of series v. parallel condensers 
in reception and transmission, and mem- 
bers of the society are asked to forward 
comments on the points raised. 

Hon secretary, Mr. H. J. South, 42, 
Greenvale Road, Eltham, S.E. 


0000 


Golders Green and Hendon Radio Society. 


Members of the above society spent a 
very instructive evening on June 17th, 
whea all the transmitting and receiving 
gear that was used on the long range ex- 
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All photographs published will be paid for. 


periments of Saturday-Sunday, June 6th- 
ith, were on view. The 45- and’ 175- 
meter wave equipments were very ably ex- 
plained in detail by Mr. Maurice Child 
and Mr. Crewe, who were chiefly respon- 
sible for the design and assembly of the 
sets respectively. 

Another field day has been fixed for 
July 19th, when a very special effort is 
being made to allow everyone, even to the 
merest novice, to handle and work a trans- 
mitting set. Short talks will also be given 
on transmitting sets, with demonstrations 
on the best way -of adjusting them. 

Hon. Secretary: Mr. W. J. T. Crewe, 
111, Prince’s Park Avenue, N.W.11. 

9000 
Leyton Radio Association. 

The headquarters of this Association are 
now in the High Road Schools, Leyton, 
where meetings are held each Wednesday 
at 8.15 p.m. 

Hon. Secretary : Capt. H. Thorley. 


ooo0ooọ 


 Crewé and District Radio Society. 


A successful field day was held on June 
16th in the beautiful grounds of Crewe 
Hail, when a demonstration was given by 
Mr. J. Noden (6TW) on the: prevention 
of oscillation, the disadvantages of a slack 
aerial, etc. 

Hon. Secretary: R. Peach, 84, West 
Street, Crewe. 


Members of the Crewe and District Radio Society photographed on the occasion of the 
recent successful field day in the grounds of Crewe Hall. 
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A Section Devoted to Novelties and Practical Ideas. 


TESTING FOR POLARITY. 


When a voltmeter is not available 
the following method may prove use- 
ful for testing batteries of low 
voltage. 

An ordinary flash-lamp bulb is 
connected in series with a variable 
resistance and a 2-volt accumulator of 
known polarity. Flexible ieads are 
provided so that the circuit may be 
completed through the battery of un- 
known polarity. With the flexible 
leads short circuited, the resistance is 
adjusted until the lamp is glowing 
visibly, after which the leads are ap- 
plied to the unknown be’‘:ry. If the 


A fiash-lamp bulb used in 

conjunction with an accumu- 

iator of known polarity may 

be used to pn aaa dry 
cells. . 


lamp burns less brightly, the E.M.F. 
of the battery is in opposition to 
the accumulator. Conversely, ‘the 
E.M.F.s are acting in the same direc- 
tion in the circuit if the lamp burns 


more brightly. The test should be 


only momentary, when ‘there will be 
little tikelihood of burning out the 
lamp if the resistance is adjusted to 
a suitable value. 

In the absence of more elaborate 
methods of testing polarity, this 
arrangement will be found very useful 
for testing dry batteries for filament 
heating, grid batteries, etc., which 
have not been marked by the maker. 
—W. B. 
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ADJUSTMENT OF GUY WIRES. 

The screw strainers generally em- 
ployed to take up slackness in guy 
wires are able to deal only with a 
limited amount of expansion in wire. 
If the strainer is supplemented with a 
variable link of the type shown in the 


Adjustable link for aerial guy wires. 


accompanying diagram, the connect- 
ing screw may be moved into the next 
hole when the limit of the strainer is 
reached. The link is quite easy to 
construct from brass or iron strip, 
and is ‘well worth the trouble in- 
volved if it is the means of saving a 
resplicing of the guy wire.—A. H. 
o000 ‘ 
SERIES-PARALLEL SWITCHING 
IMPROVEMENT. 
In the well-known ‘‘ three ter- 
minal °’ method of connecting the 
aerial tuning condenser in series or 


~~ "SERIES T 


Series-paraliel connections with provision 
for loading coils. 
parallel with the A.T.I., it is an ad- 
vantage to connéct a plug-in coil 
holder between the terminals that 
would normally be connected by a 
link. A short-circuiting plug made 
to fit the coil holder will enable the 


circuit to be used in the ordinary 


way, while in the ‘‘ parallel ’’ posi- 
tion a load coil may be used instead 
of the shorting plug. For long 
wavelengths this arrangement will 
often prove convenient when a limited 
number of tuning coils is available.— 
W J.N. 
90008 


SPHERICAL VARIOMETER 
WINDINGS. 

An indiarubber ball makes an ex- 
cellent former for winding spherical 
coils for variometers and reaction 
rotors. 


Former for variometer windings. 


A circle of suitable diameter is de- 


scribed on the surface of the ball, 


and a row of pins fixed on the circum- 
ference. The first turn of the coil is 
wound between the pins and the ball, 
and the winding is continued over the 
surface. The coil should be wound 
with D.C.C. wire, and when the re- 
quired number of turns have been 
completed a coating of shellac varnish 
should be applied to the surface. 
Upon the skill with which this coating 
is applied will depend the success of 
the coil; the shellac should hold to- 
gether the top surface of the turns, 
but should not penetrate in any ap- 
preciable quantity to the lower sur- 
face, otherwise the coil may stick to 
the former. When th: shellac has 
A 29 
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dried, the pins are withdrawn and the 
coil removed by carefully pressing the 
ball away from the windings. A 
second coil wound in the same direc- 
tion will complete the rotor winding 
when the pair are mounted together 


and connected in series.—S. C. 
oo0°o 


CONDENSER BEARINGS. 
It is sometimes convenient to mount 


variable condensers a short distance 
behind the panel of a receiver and 


EBONITE 
EXTENSION 
ROD 


Improved bearing poss condenser extension 
r e i 


to connect them by means of ebonite 
extension rods to dials on the front 
panel. While this method . affords 
many advantages from an electrical 
point of view, there are constructional 
difficulties to be overcome if it is to 
be entirely successful. Chief among 
these is the difficulty of obtaining a 
correct alignment of the spindles and 
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bushes in the condenser and on the 
front panel. In the first place, the 
condenser must be mounted in correct 
alignment with the bush in the front 
panel; and, secondly, the holes in 
the extension rod must be correctly 
centred, drilled and tapped. Even if 
a lathe is available the alignment of 
these holes will not be correct unless 
the ebonite rod is perfectly cylin- 
drical, so that it is best to assume that 
some inaccuracy will be present and 
to make allowance for this. 

The diagram shows a simple 
method of mounting the condensers 
which minimises the effects of bad 
alignment. A hole larger in diameter 


-` than the end of the extension spindle 


is drilled in the panel and covered 
with a brass plate which is drilled t¢ 
take the spindle, and which acts as 
the front bearing. The, condenser is 
rotated, and the movements of the 
bearing plate observed in order that 
it may be screwed to the panel in the 
position giving least friction. It-will 
then be ‘found that the condenser 
works quite smoothly, and the bind- 
ing that might occur with an ordinary 
bush in the front panel is obviated.— 
R: B: T.C. 
oo0oo0oo0 


TIME CALCULATOR. 
Amateurs interested in long-dis- 
tance communication who frequently 
listen for stations on the American 
Continent will find this calculator of 


A light and rigid aerial spreader of square section. 
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great value in arriving at the equiva- 
lent time at the transmitting station. 

The calculator consists of two con- 
centric discs of paper or thin card- 
board held together at the centre with 
an ordinary snap fastener. On the 
larger disc, which may be fixed to the 
wall near the receiving apparatus, are 
marked the twelve hour divisions, 
while the smaller rotating disc is 
marked at appropriate points with 
letters indicating the regional times 
used in America and Canada. 


constructed device for calculat- 
valent times on the American 
Continent. 


An easil 
ing eq 


The times indicated are as fol- 
lows :— o 

G.M.T., Greenwich Mean Time. 
., Halifax, Nova Scotia. 
T., Eastern Standard Time. 
T., Central Standard Time. 


ee 
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` 
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[.S.T., Mountain Standard Time. 
.S.T., Pacific Standard Time. 
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A LIGHT AERIAL SPREADER 

Lightness can be combined with 
rigidity if ordinary sawn laths are 
used in the construction of aerial 
spreaders. The spreader shown in 
the photograph is 12ft. in length, yet 
it can be raised from the ground with 
ease when held in the hand at one 
end. 

The laths used in the construction 
of this spreader measure 3ft. in 
length, rin. in width, and jin. in 
thickness. The laths are nailed to- 
gether with gin. panel pins at the 
edges, and the first set of laths are 
cut so that the sections overlap each 
other by gin. at the first joint. The 
spreader may then be built up to any 
required length with laths of full 
length. The ends of the spreader are 
plugged with pieces of wood of square 
section into which eye bolts may be 
screwed for the attachment of aerial 
and halyards.—H. A. S. 
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A Set for Loud= 
Local 


Reception and 
5XX. 


By J. WILSON. 


Speaker 


N the design of any wireless receiver one of the first 
considerations must be the method to be adopted 
for tuning. Until the advent ọf more complicated 

receivers it was customary to design the tuner almost 
independently of the amplifying and detecting apparatus. 
In the modern receiver it is more usual to embody the 
tuner with the complete apparatus in one instrument, 
especially where additional tuned circuits for amplifica- 
tion at high frequency, before detection, are employed. 


Circuits for Broadcast Reception. 


The choice of -receiving circuits for broadcast recep- 
tion is becoming more and more dependent upon the 
circumstances controlling the operation of the transmit- 
ting stations themselves. In this country the policy 
adopted by the B.B.C. compels the amateur to make a 


choice either of a comparatively simple set for reception. 


of his local station and the long wave station, or else to 
be prepared to build a very much more elaborate receiver 


0.001mfd 
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Fig. 1.—Circuit diagram of the receiver drawn theoretically, 
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which will enable him to cut out his local station at will 
and listen for other more distant transmissions. With 
few exceptions it is usually unsatisfactory to employ a 
selective receiver which is capable of picking up distant 
broadcasting for reception both of these stations and of 
the local station. For reception of the local station it 
is almost general now to employ a loud-speaker if a valve 
set is used at all, and the simpler the receiver for local 


reception the easier it is to ensure good quality recep- 


tion. Those who study quality in the reception of the 
local station usually find that it is best to employ a 
separate set for this and a more selective type of apparatus 
when long distance reception is required. 


Methods of Tuning. 


There are several alternative methods of tuning which 
can be adopted for a simple receiver. One of the most 
popular is perhaps the plug-in type of coil which can 
be interchanged for different wavelength ranges. Another 
alternative is to use variometers, but unless these are of 
special type they are usually limited in wavelength range. 
The question of the employment of reaction with plug-in 
coils increases the difficulty of using them to satisfaction, 
as with each change in the tuning coils for a different 
wavelength range there is the necessity for choosing a 
suitable value of coil for reaction. 

A unit has recently been put on the market by Radio 
Instruments, Ltd., which provides a very convenient 
method of tuning, and incorporates a reaction coil with 
adjustable coupling providing smooth reaction over a wide 
wavelength range. This unit is employed in the receiver 
here described, which makes use of two valves, one as 
detector and one as a L.F. amplifier. The tuning unit 
may be used with different values of variable condenser in 
parallel with the main inductance according to the wave- 
length range which it is desired to cover. With a 0.001 
mfd. condenser in parallel, the unit will tune ,from 
approximately 175 to 4,000 metres, the exact range de- 
pending, of course, partly upon the capacity of the aerial 
system. A 0.0005 condenser has been used in this 
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Two-Valve All Range Receiver. 
particular set, as this is 
large enough to cover the 
full range of broadcast 
stations, including the long 
Wave stations. _ 

It is well known that coils. 
consisting of a single layer 
winding are more efficient 
than bank wound coils of the 
ordinary pattern. This unit 
consists of a single layer 
coil wound on a paxoline 
former with eight tappings, 
which are brought to studs 
and a switch. One objection 
to a single coil for a wide 
wavelength tuning band is . 
that usually when. different 2/2 
tappings are used losses 
occur through the fact that 
there is.a ‘‘ dead end ”’ of the coil which is not in circuit 
with the receiver on the shorter wavelengths. This objec- 
tion is largely overcome in the design of the unit because 
the “ dead ends ” are automatically short-circuited by 
the switch as different tapping points are selected in 
tuning. l 

| The Circuit. 

The circuit chosen for the receivér is shown in Fig. r. 

Provision is made for different pofentials to be applied 


Fig. 3.—A view of the receiver 
from the back. 
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Fig. 2.—Details for drilling the front panel. 


to the anodes of the two valves by means of two positive 
H.T. terminals, and negative bias to the grid of the 
L.F. valve is, of course, arranged for. A grid bias 
battery, of nine volts is employed, provided with tappings 
so that sufficient latitude 1s provided here for any types 
of valve to be used which are suitable as detector and. 
L.F. amplifier. | 

_ The size of the front panel of the set is 14in. x 7in., 
and the baseboard, which should be of seasoned wood 
so that it does not easily warp, should be 14in. x 8in. 
The positions and spacing of the drilling holes for the 
panel are all indicated in Fig. 2. To mount the tuning unit 
it will be found most con- 
venient to utilise the en- 
graved dial plate as a tem- 
plate and mark out the fixing 
holes from this. With the 
unit used for this receiver it 
was found that the screws 
supplied were not long 
enough to go through the 
panel and also hold the en- 
eraved dial and the unit 
itself in position, so that 
longer screws with the same 
thread had to be substi- 
tuted. 


Details of Construction. 


It is best to buy the panel 
cut to shape and prepared un- 
less facilities exist for doing 
this at home. An additional 
strip of ebonite r0}łin. x 1łin. will 
be required for fixing to the back 
of the baseboard to carry the con- 
nections for batteries, aerial, 
and earth, and the holes for drilling 
are shown in Fig. 6. These holes 
are to carry seven ‘‘ Clix ’’ sockets, 
whilst the three holes at the bottom 
are tor wood screws to fix the 
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Two-Valve All Range Receiver.— mounted on the baseboard in accordance with the layout 
terminal strip to the wooden baseboard. Fig. 5 shows given in Fig. 5, and the terminal strip at the back of 
how this panel goes on the baseboard, and shows also the baseboard 
the position of the valve holders, transformer, con- 
densers, etc., located on the 
board, and the correct posi- 
tion and spacing is given for 
each component. 

The front panel is secured 
to the baseboard by means 
of three wood screws, the 
holes for which are marked 
E on the panel layout 
(Fig. 2). In addition, two 
brass brackets are used to 
help support the panet. 
These are clearly shown in- 
the photographs (Figs. 3 and 
4), and the positions of the 
fixing holes are indicated in 
Figs. 2 and 5. 

The terminals for the 
loud-speaker or telephones 
are on the front panel, as 
this is usually the most con- 
venient position. All other external 
connections are made to the terminal 
strip at the back, and ‘‘ Clix ’’ are admir- 
ably suited to this purpose, different 
colours being selected to differentiate between the 
various connetcions, which are: Aerial, earth, — 
L.T. negative, L.T. positive, H.T. negative, and H.T. so as to show the back of the panel, the baseboard and 
positives 1 and 2. ‘These are the positions marked A the terminal strip in their relative positions, the process 
on the drawing of the terminal strip (Fig. 6), and shown of wiring should be quite simple, as the wiring layout 
' with their designation in the wiring diagram (Fig. 7). can be put up at the back of the bench and followed con- 

After the panel has been drilled and the components veniently in this way. The flexible leads from the earth 
mounted on it, the panel should be fitted into place and terminal E of the tuning unit and from the wire going 
screwed to the baseboard, and the supporting brackets put to the I.S. terminal of the transformer, should be of 
in position. The components should already have been convenient length, so that the grid battery can be tapped 


a et out as desired. 
is Poe aks _ The choice of valves is a 


matter which is left to the 
reader, as there are so many 
types with almost equal 
merits now available. The 
Igranic filament resistances 
used in the present receiver 
are not, of course, suitable~ 
for employment with valves 
of the 60 milliampere class, 
and these in any case would 
not be so suitable as other 
types designed specially for 
ay detector and L.F. stages 
ope where it is desired to operate 
hs a loud-speaker. 
Very little need be said 
eee A ' with regard to the operation 
| Se a J of the receiver, as the ad- 
| justments are so simple. 
T] ; ; : | Se ee i Soll Tuning should be made on 
T KA a 2% Se ee -ie ames the studs of the tuning unit, 
Fig. 5.—Distribution of the components on the wooden baseboard. which are marked in letters 
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should be screwed 
into position. 
Everything is 
now ready for, 
Wiring up the re- 
ceiver, and if the 
diagram (Fig. 7) 
is turned round 


Fig. 4.—Another view, 
showing the position of 
the L.F. transformer. 
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Fig. 7.—Complete wiring diagram for the receiver. 


on the engraved dial. The fine adjustment should be 
made by means of the variable condenser. Reaction 
coupling can be varied with the knob located just above 
the inductance tapping switch, and when this is adjusted 
a slight readjustment of tuning on the condenser should 
be made. 

The construction of 
a case to house the re- 
ceiver is a matter which 
is left to the individual 


constructor, but cases - 
can, of course, be ob- 3 : 10% 
tained at reasonable 


prices from a number 
of cabinet makers if it is not desired to do the cabinet 
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Fig. 6.—Terminal strip with dimensions. 


work one’s self. A receiver for reception of the local 
broadcasting station or for 5XX will not require to be 
adjusted after once it has been tuned to the station, and, 
therefore, many readers using a receiver of this type may 
prefer to accommodate it in some existing cupboard or 

: piece of furniture 
which may be large 
enough to house the 
batteries as well, and 
leave only the loud- 
speaker outside, thus 
avoiding the artificial 
appearance of the set 
which is sometimes 
objected to if it is not in keeping with the furnishing. 
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LIST OF COMPONENTS. 


Ebonite panei, 14in. x 7in. x jin. 

Ebonite terminal strip, 104in. x Ikin. x jin. 
Baseboard, l4in. X 8in. x Jin. 
_2 Filament Resistances (Ipranic). 

I Variable condenser, 0:0005 mfd. (A.J.S.). 
1 RI. tuning unit with reaction. s 
1 Gambrell L.F. transformer. 
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2 Valve holders. 

1 Siemens 9-volt H.T unit for grid bias 

2 1 mfd. condensers. 

J Grid condenser, 0-00025 mfd. and grid leak, 2 megohms. 

2 Fixed condensers, with clips for mounting, 0-001 mfd and 
0:002 mfd. respeciively (McMichael). 
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Opening of Daventry. 

The Postmaster-General has been in- 
vited to open the Daventry station on 
July 27th, and has consented to do so if 
the state of public business permits. It 
is expected that an additional miflion 
crystal listeners will be brought in when 
the new 5XX gets going. 
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Bringing in Other Areas. 

I am told that the B.B.C. engineers 
are fully ative to the requirements of 
other districts which are at present or 
are likely to become cut off from a broad- 
casting service through the removal of 
the high-power station from Chelmsford. 
Listeners who have paid for licences, as 
well as the potential millions who are 
without service, will not be overlooked in 
future schemes of development. Only 
about 78 per cent. of the total population 


is at present served by crystal. No addi- 


tional stations are contemplated in the 
meantime, but schemes have been formu- 
lated whereby between three and four 
million more listeners might be brought 
in by other means. By the end of this 
year 90 per cent. of the population might 
very well be served with crystal facilities. 
o900 


Alternative Programmes. 

Plans for alternative programmes are 
a constant theme for discussion at B.B.C. 
headquarters, but some misapprehension 
appears to exist among listeners in this 
connection as to the extent of the work 
which Daventry will carry on. It has been 
decided that the programmes broadcast 
from the new 5XX will be arranged and 
given in the London studios. In other 
words, no studio facilities are being pro- 
vided at Daventry, and artists will not, 
therefore, appear before the microphone 


there. 
cooo 


Coal Mine Broadcast. 


Apropos the broadcast which took place 
on June 27th from a Sheffield coal mine, 
our leading humorous paper suggested 
that the sounds from a London Club 
Library between three and six p.m. 
should be broadcast as an antidote to the 
feverish activity of modern life which is 
exercising our doctors. 

0000 


Unusual Broadcasts. 

There is nothing extraordinary in that 
kuggestion. Many stggestions are re- 
ceived by the B.B.C. from time to time 
for unusual broadcasts, and the idea has 
even been put in all seriousness for a 
broadcast of the sounds from a well- 
known restaurant during mealtime. Fol- 
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FUTURE FEATURES. 


Sunday, July 5th. 
BIRMINGHAM.—3.30 p.m., Band of 
H.M. Royal Air Force. 
MANCHESTER.—3.30 p.m., 
Symphony Concert. 
Grascow.—4 p.m., Open-air Ser- 
vice and Parade at the Ceno- 
taph, George Square. 


Monday, July 6th. 
Lonpon.—9.15 p.m., “ Radio Radi- 
ance ” Revue. 
Carpirr.—8 p.m., Band of H.M. 
Royal Air Force. 
Giascow.— 8 p.m., Norwegian 
Music, Humour and Poetry. 


Tuesday, July 7th. 
ALL Statrions.—8 p.m., ‘‘ Weekly 
Dispatch’? Wireless Ballot 
Programme. 


Wednesday, July 8th. 
BIRMINGHAM.—8 p.m., An Even- 
ing with Mozart, including Act 
II. of the Opera '‘Figaro.” 
Betrast.—8 p.m., Symphony Con- 
cert. 


Thursday, July 9th. 
5XX.—8 p.m., The J. H. Squire 
Celeste Octet. | 
Lonpon.—8 p.m., Operatic Pro- 
gramme, conducted by Dr. 
Malcolm Sargent. 
ABERDEEN.—8 p.m., Operatic Pro- 
gramme. 


Friday, July 10th. 
BouRNEMOUTH.—8 p.m., Liza Leh- 
mann Programme. 


Light 


MANCHESTER. — 8 p.m., Chamber 
Music and a Play. 
Grascow.—8 p.m.. “The Three 


Musketeers,” Episode IV. 
Saturday, July lith. 
Loxpon.—8.15 p.m., ‘‘ Join in the 
Chorus.” i 

BIRMINGHAM AND 5XX.—8 p.m., 
Radio Fantasy, ‘' The Gift of 
the Garden.” 
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TOPICALITIES. 
lowing the broadcast from the Zoo, it was 
suggested by one listener that micro- 


phones should be set up in the jungle, 


and that the conversation of penguins 
should figure in a broadcast from the 
South Pole. The latest suggestion is for 


a menagerie to be kept at 2LO for use in 
connection with the Children’s Corner. 
©0000 


U.S. Visitors. , 

A member of one of the largest wire- 
less. slockbroking firms in the United 
States, who has been visiting England, 
draws some anomalous distinctions be- 
tween the system of broadcasting here 
and that in America. He points out that 
in America there are more than five hun- 
dred stations, each carrying its own style 
of programme} and in and around New 
York listeners have the choice of between 
thirty and fifty stations. Broadcasting 
in America is as competitive as any other 
business. ; 

0000 


Confusion and Chaos.. 

But that, as Mr. Hoover pointed out 
long ago, has resulted in tremendous con- 
fusion and chaos. The leading broad- 
casters are divided between those actually 
interested in broadcasting for its direct 
or indirect advertising value, and those 
interested in either the selling of receiv- 
ing or transmitting sets. Considerable 
antagonism exists between these two 
groups, and conferences are called to try 
and straighten out the tangle. Something 
like one hundred stations approach near 
to the power, status, and technical 

uality of our own. The American 
listener is, therefore, not nearly so well 
served,: having regard to the relative 
areas. The country is divided into zones, 
and the Western zone repeats the wave- 
lengths of the Eastern Zone, thus easing 
the situation. A ten kilo-cycle separation 
is the maximum; thus theoretically, if 
there is anything like proper modulation, 
stations must clash. Even then it is im- 
possible to get all stations into the wave- 
band, and so stations have to divide time 
where they are close together in place 
and wavelength. 


The Nightingale. 

One word more about the nightingale 
and we have done—at any rate until next 
season. A correspondent informed the 
B.B.C. that the scene of operations was 
badly chosen, hence the difficulty of 
securing a satisfactory transmission; the 
nightingale was in excellent voice at 
Warrington, and the installation of a 
microphone in a Lancashire town would, 
the correspondent asseverated, solve the 
problem which had beset the engineers in 
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Surrey. The engineers had, however, fur- 
bished up their ornithological knowledge. 
They were aware that the nightingale 
may be heard occasionally as far north as 
Lancashire and Yorkshire, but the possi- 
bilities of securing a transmission from 
Surrey were, technically, the most favour- 
_ able. Moreover, if the nightingale will 
not sing in Surrey when a million-odd 
listeners are waiting expectant, this 
elusive bird is not likely to oblige listeners 


any the more readily from other parts of | 


the country. 


Super Receiving Station. 

The super receiving station near Brom- 
ley, Kent, which was announced to be 
ready for service during the summer, 
will not, after all, come into operation 
for several months ahead. The original 
plan was to use the station for checking 
jamming and to calibrate wavelengths of 
British broadcasting stations, but a more 
ambitious plan is now under considera- 
tion, and the station will probably play 
an important part in Geneva’s future 


administration of international broad- 
casting. 
oo0oo0oo0o 
French Interference. 
An interesting theory has been ad 


vanced as regards the statement in the 
newspaper press to the effect that the 
French station which has been interfering 
on the Bournemouth and Manchester 
wavelengths has been using the call-sign 
8AJ. is, it is pointed out, is the call- 
sign of SFR, Paris, known to all listeners 
as Radio-Paris, but in view of the dis- 
claimer issued by Radio-Paris, some 
unauthorised rson has been using 
Radiola’s call-sign. Anyhow, the French 
law on the subject needs clarifying. 
ooo0oo 


Opera Broadcast. 

The Frankfort Opera Company have 
recently claimed that they were not bound 
to sing if the opera was being broadcast. 
The local theatrical court confirmed this 
view, but the Court of apps in Berlin 
reversed it, and decided that the singers 
were entitled to 10 per cent. increase in 
salary in respect of broadcast perform- 
ances. This is only confusing the issue, 
and it is to be hoped that if ever an 
agreement is concluded in this country 
between the opera companies and the 
B.B.C., a more common-sense view will 
be taken An operatic star is not paid 
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according to the size of the audience which 
he or she actually draws. It would be a 
sorry day for the singer, however cele- 
brated, if payment were by results. How 
much, we wonder, would Madame Tetraz- 
zini have received in respect of her concert 
at the Albert Hall following her broadcast 
from 2LO last March? 


9000° 


Originality at Nottingham. 

Nottingham at present holds the record 
for originality. A talk is given from the 
studio, and ten minutes of the period is 
cet aside for discussion. Listeners are 
invited to ring up and put their 
questions to the announcer. 
These are broadcast so 
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hundreds of these insects which have 
been so attracted and then electrocuted 
in the set. It has been known for a big 
moth to wedge itself between the plates 


.of the condenser and shut the transmitter 


down whilst committing suicide. 
ooo°o 


Fewer “Talks.” 


The discontinuance of the 10.10 p.m. 
Talk during the holiday months of 
August and September is contemplated. 
Consideration is being given by the vari- 
cus stations to the adoption of different 
methods of broadcasting Talks, and some 
original broadcasts are expected to take 
place during the autumn. 
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WIRELESS ON LIGHTSHIPS. Few occupations can be more lonely than that of the 
crew on a lightship. The photograph shows Light Vessel No. 67, the first to be fitted 


with broadcast receiving apparatus. 


Inset, Officers and men anticipating better times 


during their next period of isolation. 


that the listener, when asking a ques- 
tion, is heard all over the country by 
other listeners, and the lecturer himself 
has a pair of headphones on in the 
studio, and listens to the questions by 
wireless. When he answers the questions 
he speaks into the microphone, and his 
answer is broadcast to the listening 
public, and is also sent to the questioner 
by telephone line, so that the latter, if 
he wishes, ‘can hear the answer coming 
from the receiver of his telephone and 
from his loud speaker at one and the 
same time. 


Insect Mortality. 


Several recent outside broadcasts at 
night have been responsible for-high mor- 
tality among insect life. The lights from 
the valves of the transmitter attract in- 
sects and moths, and it has been a com- 
mon occurrence to have to sweep up 


eoo°o 


Manchester’s Gong. 


A great deal of criticism is being 
levelled against the directors of the Man- 
chester Station for using a gong tuning 
note to indicate the conclusion of items 
in the programme. At 2LO and most 
other stations the oscillating valve has 
been used after the 7 and 10 o’clock time 
signals ever since the temporary experi- 
ment with the piano scale was dropped 
some two months ago. Listeners suggest 
that the gong note, which is an essentially 
German idea, should be dropped. 


o00ọ 


Fifteen Operas. 

The Manchester Station, which has 
already fifteen operas to its credit since 
broadcasting first began, will give a per- 
formance of Leoncavallo’s “I Pagliacci ” 
on July 15th, to be followed by the 
“Church Scene” from Gounod’s ‘‘Faust:"" 
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Workshop Advice for the Amateur Constructor. 


By W. FULDE. 


AVING so often seen good wireless sets, large and 

H small, marred by the way in which the ebonite 

has been worked, and having heard of numerous 

panels scrapped because of stripped threads, chipped 

holes and corners, I hope that these notes will guide the 
amateur craftsman over his future difficulties. 

Previous to the advent of wireless, ebonite was rarely 
used by the amateur; it was only used by experienced 
men in the making of more or less delicate instruments, 
and what wrinkles they had on its manipulation they 
were loath to impart. 

These notes apply only to good quality ebonite. The 
many composition materials are well nigh unmanageable 
for the amateur, and cheap ebonite is a waste of time 
and money. When.you get your ebonite get the best. 

There are no special peculiarities about ebonite. Turn- 
ing and filing should present no difficulties if the material 
is machined in the same way as brass. Use no lubricant, 
and always keep the tools sharp and clean. F inishing 
cuts must be light, using a broad round nose tool ; a knife 
tool may be used for corners. Do not use hooked tools. 
Frequent grinding of the tools is necessary, and in filing 
liberal. use of the file card is essential to ensure success. 
When drilling in the lathe, withdraw the drill after about 
every half inch drilled, and plunge in cold water. This 
prevents choking and burning, or where there is a thin 
outside wall it prevents bulging or splitting. 


Drilling and Tapping Panels. 


Panels should be marked 
off from carefully squared 
centre lines. Centres of 
holes to be drilled should be 
marked by a press from a 
drawpoint, and afterwards 
centred by an Archimedian 
drill. Do not use a centre 
punch, as this is hkely to 
break the panel near the 
elve. Reminders, and sizes 
of holes, etc., may be written 
yn the panel in white Indian 
ink, and washed off with 
methylated spirits when no 
longer required. 

In drilling with a hand 
drill, it is imperative to keep 
the drill steady for good 
results. This is assisted by 
holding the drill and work 
in a comfortable position, by 
not trying to turn the 


Marking off the panel with a square and scriber. 


driving wheel too fast, and by frequent clearing of 
the drill. For blind holes, the drill must be pushed 
as far into the chuck as it will go. Packing, such as 
a piece of wood of a thickness sufficient to allow the 
drill to project the depth of the hole, may then be 
pushed on the drill against the chuck face. The use 
of a stout collar with a binding screw Permits of ready 
variations of depth. - 

For tapping, a hand chuck makes the best tap holder ; 
the holes should be slightly countersunk, and the taps 
damped with paraffin or naphtha, and frequently with- 
drawn for cleaning and damping. When tapping blind 
holes, do not use a taper tap; go straight in with the 
plug tap, or the intermediate tap, for threads larger than 
No. 4 B.A. 

If you should strip a hole, it can be re-drilled for a 
size larger, or plugged with.a piece-of ebonite rod and 
drilled for a size smaller. Should a new position for the 
hole be used, the old hole can be filled with shoemaker’s 
wax (heelball) run in with a warm iron. Where a blind 
hole has gone just a little too far and made a pip or 
bulge on the face of the panel, the pip can be pressed 
down with a warm iron covered with a piece of rag, 
the iron to be hot enough just not to singe the rag. 


Finishing and Polishing. 


The finishing and polishing of ebonite, whether turned 
parts or panels, requires more care and patience than 
any of the other processes. For turned parts which are 
finished in the lathe and 
the hand polishing of panels 
the process is the same. 

Emery cloth is first 
applied (when used for a job 
in the lathe it is taken in 
narrow strips, 4 to 1 inch 
wide, according to the job, ` 
and for panels, in strips 3 to 
4 inches wide) drawn tightly 
over a flat piece of wood ina 
single thickness only. No. o 
emery cloth is the coarsest 
that should be used. The 
coarser grades make scratches 
which take a long time to 
grind out. In the lathe the | 
strips are applied with a slid- 
ing motion backwards and 
forwards; on the panels, 
over the piece of wood with 
a circular motion. The 
grinding down with this 
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Working Ebonite.— a : 
piece of No. o emery will wear the ‘emery smooth, 
when it should be thrown away. Next repeat the process 
with No. F emery, then with No. FF: This time lubri- 
cate the emery liberally: with ‘‘ Brasso ’’ liquid metal 
i which speeds the action of the emery and prevents 
buming. Always keep the emery very wet with ‘‘Brasso.’’ 


The first step of the finishing proceeds rubbing down with emery 
- Cloth. 


The last emery used is No. o blueback paper, also lubri-. 


cated and applied in straight strokes. Next grind the 
job with a pad of stout linen or cotton soaked with 
‘‘ Brasso,’’ which will give the work a very smooth, dull 
surface. At this point a fine satin finish can be made on 
panels which contrasts pleasantly with brilliantly polished 
knobs and dials. This is done by sprinkling the panel 
with dry pumice powder, and brushing briskly in straight 
strokes with a semi-soft brush; a brush which has the 
bristles closely packed is best. Apply the pumice and 
brush until the desired satin gloss is obtained. If a 
brilliant polish is the desired result, omit the pumice 
process, and: after the ‘‘ Brasso’’ pad, burnish the job 
with another pad, this time soaked with a liquid plate 


? 


HE wireless ‘‘ beam ” stations, 
which the Marconi Company 
proposes to erect for the Post Office 
on a site at Winthorpe, near Skeg- 
ness, will communicate with India 
and Australia, says The Times. 
The Marconi stations transmitting to 
South Africa and Canada are at 
Bodmin, while the receiving stations for South Africa 
and Canada are at Bridgwater. 

Assuming that the two stations to be erected on the 
new site at Winthorpe will be for transmission, some 
brief account of what it is proposed to set up may be 
given. The masts, of which there will probably be five 
in a row at each station, will be 300ft. high, but the 
number will depend on the wavelength that it is proposed 
to use. They will be arranged in lines oriented gn India 
and Australia respectively, that is, broadside to the ob- 
jective. From the top of each mast, and on the side 
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polish such as ‘‘ Silvo.” This cleans up the job and 
produces a very: brilliant polish ; the job is finally washed 
with warm water and dried, then rubbed up with a clean 


chamois. 


`The use of the ‘‘Brasso’’ and ‘‘Silvo’’ is the 
ultimate result of much experimenting with various lubri- 


- cants, and these have been found to produce the best 


results without leaving any grease behind or discolour- 
ing the vulcanite, and these processes in no way impair 
its dielectric properties. 

Where the worker has a high speed buff, much of the 
hard work of rubbing will be saved by doing these pro- 
cesses on the buff, using linen or cotton buffs with tripoli 
paste in the first stages instead of the emery cloth men- 
tioned above. A 

In conclusion, the writer might mention that when 


Giving the panel a satin np an= or pumice powder and a cioth 
are used. 


knurling knobs, etc., fix the knurling- tool in the slide 
rest tool holder and rotate the job slowly by pulling 
the belt round by aud. A clean, sharp, knurl, of what- 
ever type, is the result. 


DALEE EE E EEEE EEEE TEREE EEA E E a A facing towards the objective, the 
aerial wires will be hung; while 
second series of wires also 


STATION i 


hung from the heads of the masts 
will form the reflector. 

The area that will be required for 
such stations 1s not considerable in 
view of what they will be able to 
accomplish. The masts will be placed 650ft. apart, 
and in addition to the ground so occupied there will 
have to be space for a few buildings and a small clear 
area. The aerial system will be designed so as to direct 
the flow of waves within an angle of 30 deg. 

The site will shortly be handed over to the Marconi 
Company. By the terms of the contract, the work must 
be completed within nine months of the handing over of 
the site, and it is likely therefore that this section of 
the Imperial wireless scheme will be ready for service 
some time next spring. 
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A Built-up Panel. 
(No. 227,503.) 

British Patent No. 227,503, granted to 
C. R. Heron and J. F. Jackson describes 
rather a novel departure from the familiar 
ebonite panel for wireless receivers. The 
experimenter who is constantly changing 
from one circuit to another will, no doubt, 
have distovered that one of the most ex- 
pensive items in each new receiver is that 
of a really good ebonite panel. Accord- 
ing to this invention, this difficulty is 
overcome by building up a panel of cel- 
lular structure such as that shown in the 
accompanying illustration. It will be seen 
that if consists of a number of slotted | 
bars B, which interlock by means of a 
half-lap joint L. The fixing devices on 
the various components such as screws, 
nuts, and fixing bolts are simply passed 
through appropriate holes in the structure 
and fixed in the normal way. The idea 
of the invention reminds us somewhat of 
the familiar ‘‘ Meccano” constructional 
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A built-up panel. (No. 227,503.) 


sets. The invention also provides for 
various alternative modifications and con- 
structions. For example, ebonite strips 
mounted on ebonite rods with ebonite 
spacing washers are also suggested. 

e000 


Damped High Frequency Transformers. 
(No. 228,834.) 

B. Hesketh describes in the above 
British Patent a form of construction for 
a high frequency transformer. Experi- 
menters will probably have discovered 
how readily a series of tuned high fre- 
quency circuits associated with valves 
cause the system to oscillate. The object 
of the invention is to overcome this defect. 
The principle, of course, is not by any 
means new, and consists essentially in 
introducing a metallic area into the field 
of the coils or windings of the trans- 
former. This damping plate, as it is 
called, acts by virtue of eddy currents 
which are produced. ‘Thus, in the accom- 
panying illustration, the windings W of 
a high frequency transformer are formed 
in slots S in an ebonite former E. The 
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ebonite former is hollow, and contains 
within it a movable core K. This con- - 
sists of an insulating rod which is coated 
with a conducter. such as metallic foil F. 


A damping plate stabiliser. (No. 228,834.) 


Thus, by moving the coated rod in and 
out of the core the amount of metal which 


1s in the field of the transformer can be 


varied. This results in a variation of the 
damping of .the circuit and controls the 
amount of regeneration and therefore the 
self-oscillation of the circuit. Several 
other modifications of this idea are 
described in the specification and include 
a circular plate which can be moved 
parallel with the surface of a disc type 
of transformer. This particular embodi- 
ment is used, for example, in the Geco- 
phone receiver. 
0000 
A Multi-layer Coil. 
(No. 228,839.) | 

A multi-layer coil is described in 
British Patent No. 228,839, by H. R. 
Taunton, which should prove of interest 
to the experimenter. The idea of build- 
ing an inductance consisting of a number 
of spaced layers is quite old, the Burn- 
dept coil, for example, being one of the 
Since then 
many modifications have been devised 
and have consisted chiefly in the method 
of winding the spacing wire. The accom- 
panying illustration shows a method 
which, it is claimed, adds both to the 
efficiency and the appearance of the coil. 
The coil is wound on a circular former 
F, and the spacing wire S is wound 
round a number of pegs P in the manner 
shown, the spacing wire of course being 


Method of wee multi-layer coll. 
(No. 228,839). 


continuous. with the main portion of 
the coil. The spacing layers are so 
wound that they add to the total in- 
ductance of the coil. A further feature 
of the invention is that by winding the 
spacing layer L in the manner shown the 
turns at the side of the coil become 


chords of circles, and give the resulting 
coil a straight-sided appearance. 


0000 ; 


A Vernier Condenser. 

(No. 228,006.) 

A rather interesting form of condenser 
is described by J. R. Spink and J. B. 
Langley, in British Patent No. 228.006, 
one form of which is shown in the.accòm- 
panying illustration. The object of the 
invention is to provide a condenser which 
is suitable for vernier adjustment, and 


The Polar vernier condenser. (No. 228,006.) 


this is accomplished by giving the adjust- 
ing element two distinct movements. 
Referring to the illustration, it is seen 
that the condenser is mounted upon an 
insulating cylinder C, which carries a 
fixed plate in the form of a cylindrical 
segment F. Through the centre of the 
insulating cylinder there is a rod R pro- 
vided with two nuts, which carry an- 
other cylindrical segment M. The rod 
passes through a bush B which also 
serves to fix the condenser to a 
panel P by means of a nut A. 
The rod is provided with an adjusting ` 
knob K by means of which it can be 
pushed in and out so that the area of 


‘overlap of the two cylindrical segments 


can he varied. The rod is also capable 
of rotation, so that the relative position 
of the two coaxial cylindrical segments 
can be varied with respect to each other 
in addition to the variation of overlap . 
by the sliding motion. Contact with the 
movable segment is obtained by means 
of an internal brush fixed inside the cylin- 
drical segment C and provided with a 
terminal T. Several modifications are 
described in the specification, one of 
which consists in providing two sets of 
coaxial cylindrical segments so that the 
total capacity of the condenser can be 
materially increased. 
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The Editor does not hold himself respon 


sible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” 130-140, Fleet Stree‘, E.C.4, and must be accompanied by the writer’s name and address. 


INTERFERENCE WITH OSLO. 


Sir,—With reference to Mr. A. R. Burton’s letter in T'he 
Wireless World (No. 305) of June 17th, I would like to inform 
him that the interference he complains of is from Radio Angel, 
an apparently new French station which has recently been trans- 
mitting gramophone records and speech on 380 metres at great 
strength and greater tonal impurity. 

I have received this station almost nightly on 0-v-0 at good 
strength, but have been unable to ascertain its exact_locality--- 
all I could get being ‘‘ 91, Boulevard (?) à Paris.” I have 
communicated with Radio Ancel in the hope that the French 
postal authorities will know the address of the station. In 
the event of my receiving a reply, I shall be pleased to give 
any further particulars which might be of interest. 

On one occasion this station thanked COI ‘‘ pour vos bonnes 
nouvelles.” Who is CO1? S. E. CRYER. 

Halton, Bucks. - 


THE QSL QUESTION. 


Sir,—On June llth I opened two-way communication with 
Y7XX, an amateur transmitter in Jugo-Slavia. | 

I have had several complaints from foreign amateurs that 
the British stations they communicate with have asked for 
an acknowledgment card and received one, but have failed to 
return the compliment. This is, to say the least, very bad 
manners, and not likely to keep up the prestige -of our 
amateur transmitters. The exchange of cards amounts to 
a fraternal greeting between the two stations involved, and 
is not a matter that should be overlooked. G2UV makes it a 
point to always reply to any communication referring to the 
station, authentic or otherwise, stating one or the other. If 
cards are not available an ordinary postcard would be just as 
much appreciated. It is the spirit of the exchange and the 
lasting acknowledgment that counts. 2UV has recommenced 
work, and will be found any evening after midnight on 90-115 
metres, the general wave being 95 metres. The 10-watt trans- 
mitter is still in use, and has a 5,000-mile record yet to be 
beaten, 300 volts dry cells at 50 milliamps. being the input. 
2UV was received in Jugo-Slavia, strength R6-7. 

W. E. F. CORSHAM (G2UV). 


Sir,—I was interested in a recent letter in 7'he Wireless 
World with reference to non-transmitters and report cards. I 
have been using a report card of my own type, as amateur 
transmission in Northern Ireland is prohibited, and perhaps 
my experience, of the use of these cards would be of interest 
to your readers. 

I have received the greatest courtesy and kindness from 
Swedish, Belgian, French, and Dutch transmitters, and it is 
a peculiar point that the unlicensed Dutch and Belgian amateurs 
have. been the most satisfactory to report to, as they send 
details of transmitter very fully and go to great trouble to 
put one in touch with other transmitting amateurs. This is 
a great help, as it is very difficult for a non-transmitting amateur 
to learn the identity of these transmitters. 

The licensed French transmitters, on the whole, are not so 
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good in giving replies, although several have been very kind 
in supplying QRAs of other stations. 

About 75 per cent. of the Americans will reply, and their 
cards are always interesting, although probably a little practice 
will be necessary in deciphering them ! 

Incidentally, I have full reports for a number of transmitters 
who are unknown to me. 

Best wishes for the success of T'he Wireless World. 

Strandtown, Belfast. T. PALMER ALLEN. 


Sir,—Amateur transmitters as a rule like to receive reports 
as to their transmissions, but I should like to know how they 
expect ‘‘Short Wave Fans” to report to them, as a good 
majority of them cannot key out even poor Morse, and, again, 
it is not necessary to send at a speed at which many of us 
cannot possibly read. j 

Some transmitters are evidently out to break records, not for 
distance, but for speed of sending, which ends up in a jumble 
of dots and dashes which is neither one thing nor the other. 

When atmospherics are bad it is impossible to follow any- 
thing but good sending, and if transmitters would only tap out 
at 12 to 16 words per minute (preferably 12) with a firm, steady 
hand, I think reports would come in from greater distances than 
before. I hope some of them will note this. 

TWELVE PER MINUTE. 


—— 


JAMMING BRITISH BROADCASTING. 


Sir,—I am interested to read that the interferer who jammed 
Bournemouth was using more than 3 kilowatts, as I picked 
him up here three times calling Coblenz on a wavelength of 
about 370 metres. I received him on a straight set, detector 
and 2 L.F., at deafening strength, so the interference in the 
south must have been abnormal. He spoke in broken English, 
calling Coblenz and Raymond. (MRS.) B. W. BOOKER. 

Carnforth, Lancs. . 


NOTEWORTHY RECEPTION IN EGYPT. 


Sir,—In the early hours of May 28th, while testing my short- 
wave receiver 0-v-1 on a 5-fcot uninsulated indoor aerial and a 
3-foot earth lead on the floor, I was greatly surprised to re- 
ceive the Italian amateur station 1AF calling CQ, and, later, 
ae ONW calling for test, and later communicating with 

VE. 

Early on the following day, with the same aerial and earth 
arrangement, the signals of English 2KZ, who was calling for 
U.S. test, and later 1YD, were readable ten feet away from the 
loud-speaker. l 

I have received many American and English amateur stations, 
but taking into consideration the aerial and earth arrangements 
on this occasion, this reception may be of interest to your 
readers, and especially to the owners of the above stations. 

The distance between the above stations and Alexandria is 
more than 2,200 miles. i 

This is the first Egyptian report of long-distance reception 
of amateur stations. L. P. SCLAVOUNOS. 

General Manager, 

Egyptian Radio Company, 
Alexandria. 
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Readers Desiring to Consult “ The Wireless World ” Information Dept. should ` 
make use of the Coupon to be found in the Advertisement Pages. 


Matching H.F. Transformers, 

\ MANY readers experience difficulty in 
matching transformers or anode 
coils for use in multi-stage long- 

wave amplifiers, such as are made use of 
in the intermediate stages of a receiver 
employing the superheterodyne method of 
reception. They frequently possess some 
such instrument as a buzzer wavemeter 
with which they can excite the individual 
coils or transformers to be matched, but 
meet with difficulty when desiring to 
ascertain when the instrument under test 
is resonant with the excitations of the 
wavemeter. The best method to adopt is 
undoubtedly to make use of some such 
instrument as a Moullin voltmeter, but 


such a device is not always available, ` 


hence a simpler method must be sought. 
If a pair of high-resistance telephones in 
series with a carborundum crystal are 
shunted across the coil, a useful approxi- 
mation can be made by adjusting the coil 
and estimating aurally when it is in 
resonance. TERE 

Several coils or transformers may be 
adjusted in this way. Of course, the pre- 
sence of the telephones and carborundum 
crystal does make a difference to the 
tuning, but at the same time this effect is 
not sufficiently serious to abort all attempts 
at matching, and it must be remembered 
also that the intermediate transformers in 
a superheterodyne receiver are usually de- 
liberately made rather broad in the tuning, 
only the first or input transformer bein 
sharply taned. It 1s, of course, eaen iia] 
to use a high-resistance crystal, preferably 
uf the type we have mentioned. 
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Causes of “Frothing ’’ in Accumulators. 


READER who is troubled by 
“frothing °’ of his accumulator 
when on charge has written to us 

seeking the cause and cure of this annoy- 
ance. He explains that he has had this 
accumulator in use for several months, 
and that hitherto it has not evinced the 
slightest sign of ‘‘frothing’’ during 
charge, but has quite suddenly developed 
this trouble, which occurs even when the 
instrument is put on charge at a rate far 
less than the normal charging rate. 

This trouble should never occur in any 
accumulator of reputable make where the 
manufacturers’ instructions for its care 
and nse are carried out correctly. It is 
caused by impurities peren! in the elec- 
trolyte acting chemically on the celluloid 
casing of the accumulator. It is highly 
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probable that this accumulator has re- 
cently had ordinary tap water added to 
it to make up for evaporation losses in 
the electrolyte. It cannot be too strongly 
emphasised that distilled water only 
should be used,’ since the chemical im- 
purities present. in ordinary tap water not 


only affect the celluloid and produce the 


‘frothing ’’ previously mentioned, but are 
also seriously detrimental to the plates. 
The remedy in cases where ‘‘ frothing ” 
has already occurred is to empty out the 
electrolyte and thoroughly wash out the 
accumulator with distilled water before 
adding fresh electrolyte. Even then the 


_ trouble may not be absolutely cured, and 


it may be necessary to repeat this process 
two or three times—an expensive process 
which would be avoided by the use of 
distilled water in the first place. 
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Dual Receiver with Valve Rectification. 
T" main reason which deters many 


readers from constructing receiv- 

ing sets involving tbe principle of 
dual amplification seems to be the incon- 
stancy of the crystal detector. Many 
readers who haye already made up reflex 
receivers embodying a crystal rectifier 
have attempted to overcome this dift- 
culty by removing the crystal detector 
and substituting a valve. They have 
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Fig. 1.—A dual receiver employing valve 
rectification. 


usually found, however, that the receiver 
has become quite uncontrollable. 

When using the conventional one-valve 
reflex receiver, the presence of the low 
impedance crystal exercises a consider- 
able damping effect, which prevents the 
set from oscillating, as may be proved 
by merely lifting the catwhisker of a 
correctly functioning valve-crystal reflex 
receiver. It is not surprising that the 
substituting of the valve for this crystal 
causes the set to be very much more prone 
to instability. It is necessary, therefore, 
when constructing a dual amplification 
receiver employing valve rectification, to 
exercise very great care in the lay-out and 
wiring of the instrument. A suitable 
circuit is given in Fig. 1. Great care 
should be exercised with the connections 
of the L.F. tranformer to achieve best 
results. The secondary connections may 
be made in accordance with the diagram, 
but no definite rule can be given with re- 
gard to the primary windings, and the 
reader will have to experiment with these. 
In one way it will be found that the set 
loses a very great proportion of its 
efficiency owing to the first valve being 
caused to rectify. The various fixed con- 
densers included in the circuit, more 
especially those shunting the transformers, 
are important, and are with many types 
of transformer very critical for best 
results. 


oo0oo0o0 
Loss of Efficiency in Reflex Circuits. 


READER has raised the question of 
the efficiency of H.F. amplifica- 


-~ tion in a receiver of the dual 
amplification type, maintaining that 
H.F. amplification is practically non- 


existent; and in the case of a two-valve 
set which he possesses, which uses this 
principle and also reaction, the instru- 
ment is functioning as an ordinary re- 
generative detector valve with a stage of 
L.F. Of course, it cannot be denied that 
a valve which is called upon to amplify 
at two frequencies simultaneously is very 
much less efficient from the põint of view 
of H.F. amplification than when it is 
functioning solely in this latter capacity, 
but at the same time it is a fallacy to 
suggest that practically no H.F. amplifi- 
cation exists at all. One has only to 
consider the case of a simple one-valve- 
crystal reflex receiver to discredit this 
suggestion. As is well known, it is not 
possible under ordinary circumstances con- 
sistently to receive signals from a station 
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50 mijes distant when using a valve and 
crystal in the form of a sim ta 
set followed by a valve amplifier, and if 
heard the signals are usually little more 
than a ‘‘still, small voice.” If, however, 
we use our valve as a dual frequency 
amplifier without any reaction whatsoever, 
exéellent telephone reception can con- 
sistently be had at the distance men- 
tioned. The question of the actual 
amount of H.F. amplification efficiency 
lost by reflexing an H.F. valve is, how- 
ever, a very interesting point. , 
pends to a great extent on the care which 
is taken in constructing the receiver, 
particularly with regard to the connec- 
tions of the L.F. transformer. The O.S. 
terminal of the transformer can usually 
be permanently connected up to that por- 
tion of the circuit which is nearest, elec- 
trically speaking, to the grid of the valve. 
This having been done, the primary con- 
nections should be experimented with, 
since it will be found that there is one 
method of connection which gives vastly 
superior results, the opposite method 
tending to cause instability, thus seriously 
impairing the functioning of the valve, 
not only as an H.F., but also as an L.F. 
amplifier. 
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Building a Superheterodyne. 


- READER who has had no previous 
experience with a superheterodyne 
receiver proposes to construct an 

experimental instrument embodying four 
valves only, in which only one stage of 
intermediate frequency is used, since he 
hopes in this way to secure an insight 
into the workings of this instrument, and 
so be enabled to avoid the many pitfalls 
which beset the too ambitious home con- 
structor, who imagines that the building 
of a superheterodyne consists in merely 
wiring a set up in accordance with some 
theoretical diagram. 

Our reader’s idea is excellent, since he 
will be able very easily to set up and 
Tn the intermediate amplifier without 
the usual “ matching” and stabilising 
troubles which occur when the inter- 
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Fig. 2.—A three-vaive receiwer employing optional valve or crystal rectification. 


mediate amplifier consists of three stages. 
He will thus be able to gain very valuable 
experience which will considerably 
smooth the way for 


turns his attention to the construction of 
a more ambitious and permanent instru- 
ment, as is his intention. 
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Fig. 3.—A receiver designed for high quality loud-speaker reproduction. 
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A Straight Valve and Crystal 
Receiver. 


READER wishes to construct a 

three-valve set consisting of H.F., 

detector, and L.F., in which 
optional valve or crystal rectification is 
obtainable by a simple switching arrange- 
ment. He desires, however, that full 
magnetic reaction be available, irrespec- 
tive of whether valve or crystal is used as 
a detector. 

We give in Fig. 2 a circuit in which 
all these points are given attention. It 
will be seen that the switching incorpor- 
ated is simple and efficient, and provided 
reasonable care is taken to avoid serious 
“stray capacity ° losses in the wiring, 
a very efficient receiver should result, 
capable of receiving many B.B.C. 
stations on the telephones, besides re- 
ceiving the local station on the loud- > 
speaker at excellent strength, irrespective 
of whether valve or crystal rectification 


is used. 
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Membership of Foreign Radio 
Engineering Institutes. 

l READER wishes to ascertain the 
procedure necessary to adopt in 
order to become a member of the 

Institute of Radio Engineers (M.I.R.E.), 

and he also seeks information concerning 

particulars of membership, etc. 

We regret that we have no detailed in- 
formation in our possession relative to 
this matter, since the institute is, of 
course, a purely American organisation ; 
but foreign members of any nationality 
are in no wise debarred from membership, 
provided that they fulfil the necessary 
formalities. Intending members should 
communicate with the Institute of Radio 
Engineers, Incorporated, 104th Street and 
Convent Avenue, New York City, U.S.A. 
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A Receiver Employing both Resistance- 
Capacity and Push-Pull Amplification. 
READER who is using an amplifier 
of the push-pull type preceded by 
a stage of ordinary transformer- 
coupled amplification desires to substitute 
this preliminary stage by two stages of 
resistance coupled amplification, provision 
being made for switching out one stage 
of amplification if desired. 
This can be quite easily effected by fcl- 
lowing out the circuit given in Fig. 3, 
where all necessary values are given. 
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AN INSTITUTE FOR THE RADIO ENGINEER. 


N the Correspondence columns of the present issue we 
publish a letter received from Mr. James Nelson, in 
which is set out the aims and objects of a proposed new 
Institute for Radio Engineers. We have delayed pub- 
lication of this letter until now 


because we desired first of all to OO ee T of general electrical engineering 
interview Mr. _ Nelson and to § e. R F in so far as these are essential to 
enquire a little more fully into Pornonun Views aoa 38 @ proper knowledge of the techni- 
he dati of his plans We È summve Smos Vave mese “mits of radio communication. 
ur and genuinely deter- $ RECEIVER 1 k S i that there are to-day ver “mani 
feat start = Auu which $ By HE amt : radio engineers fully qualified in 
would be of value to the wireless $ DzReCTIONAL Receetiox, — ... 39 Í their own profession who yet have 
worker in a professional capacity, $ By R. D. Bangay. s very little, if any, practical ex- 
whilst he indicated that he was : Reapers’ NoveLtiEs 43 3 perience of heavy electrical engi- 
anxious that in launching this $ Current Topics... 45 $ neering, but with experience and 
association he should not inter- $ Daventry ee 47 $ knowledge of the light side of 
fere with the interests of any È Sounns FROM THE FOOTPLATE... 51 > electrical engineering and high- 
existing body. $ New APPARATUS... 52 $ frequency work, perhaps very far 
Frankly, we are sorry to see $ Suorr Wave Work n 53 = above the knowledge of an elec- 
that the necessity for the forma- è By J. C. Maevie. è trical engineer who would have the 
Se ae ck | ee rn ee | ee ee 
we had hoped that the “Institute : SE C ONTON DI ee a Institution of Electrical Enginer. 
of Electrical Engineers, of which $ TPANsmIssron anp REcEPTION oN : We welcome the proposed 
Mr. Nelson, we note, is a mem- ° 18 METREs © formation of an Institute of Radio 
ber, would have taken some steps § By J. H. D. Ridley. $ Engineers, because we believe that 
before this to accommodate within § LETTERS TO THE EDITOR v1 ee 62 : this will be a means of bringing 
its institution the radio engi- § Reapers’ PROBLEMS 63 2 together professional radio engi- 
neer and to recognise him as EPEE PEAN EAE N E AE E neers in this country who at present 
having qualifications distinct have no professional institution to 


from those which are required of the candidates for 
membership of the Institution of Electrical Engineers at 
present. Our contemporary, the ‘‘ Electrician,” com- 
menting in their issue of June 26th on the proposals 
made by Mr. Nelson, suggests that the Institution of 
Electrical Engineers would receive for membership any- 
one who has the qualifications to make him eligible for 
membership of the proposed new Radio Institution. 
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Our own impression, however, is that the policy of the 
Institution of Electrical Engineers is not to recognise 
radio qualifications as distinct from general electrical 
engineering qualifications, whereas we understand that 
fhe proposals of Mr: Nelson are to form an institute 
which will primarily recognise radio qualifications and 
will only require the qualifications 
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which they can attach themselves. The Radio Society 
of Great Britain is acknowledged to be the organisation 
of the wireless amateur, and many professionals may. be 
found amongst its membership, but nevertheless the 
Radio Society adopts the policy that it will remain an 
amateur society, and that it does not cater primarily for 
the interests of the professional. 

We believe that, provided the qualifications for mem- 
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bership of the new Institute are maintained at a high 
level, the Institute will have a future before it, but only 
so long as the attitude adopted is that at any time it is 
ready to be affiliated to or absorbed by the older Institu- 
tion of Electrical Engineers, if and’ when that body 
decides to acknowledge the distinction Letween the quali- 
fications of a radio engineer and the electrical engi- 
neer who at present forms the bulk of the membership of 
the Institution. 
ome meme) 


THE WIRELESS TELEGRAPHY 
(EXPLANATION) BILL. 


HE purpose of the Wireless Telegraphy (Explana- 
tion) Bill presented to the House of Commons on 

June 22nd by the Postmaster-General is to explain the 
meaning of the expressions ‘* transmission `° and ‘rent 
or royalty ° where used in certain provisions of the 

Wireless Tele- 
graphy Act, 1904. 

This Bill, it will 
be remembered, 
has been presented 
as a result of the 

Shelving of the 
Wireless Tele- 
graphy and Sig- 
nalling Bill, 
which produced 
such an outcry 
when first pre- 
sented to the 
House in February 
of this year. 

- It seems certain 
that that Bill will 
be substantially re- 
drafted before it is 
again brought for- 
ward, and in the 
meantime the 
‘Explanation ” 
Bill is intended 
merely to legalise 
the present action 
of the Postmaster- 
General in requiring a licence for a receiving station, 
whereas the Act of 1904 refers only to licences for trans- 
mission, and also to authorise the P.M.G. to impose a 
charge (as is at present the practice) in respect of receiving 
licenses and experimental transmitting licences, although 
the old Act states that these shall not be liable to any 
‘rent or royalty.” The P.M.G. gets over this difficulty 
by describing the charges now made as ‘‘ fees ’’ charged 
in respect of the grant or removal of licences. 

The actual wording of the two clauses in the (Explana- 
tion) Bill is as follows :— 

“ The expression ‘transmission? where used in 
subsection (7) of section one and section two of that 
Act in relation to messages includes, and shall be 
deemed always to have included, the reception as 
well as the sending of messages : 

The expression *‘ rent or royalty ’ 
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where used in 
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The King speaking into the microphone by which a squadron of aircraft was 
directed by wireless. 


we 
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section two of that Act in relation to licences does 
not include, and shall be deemed never to have in- 
cluded, fees (whether periodical or of any other kind) 
charged in respect of the grant or renewal of licences : 
‘* Provided that nothing in this Act shall render 
any person liable in respect of any act or omission 
prior to the twenty-second day of June, nineteen 
hundred and twenty-five, to any penalty to which he 
would not but for this Act have been liable.’’ 
It is unlikely that any objection will be raised to the 


first section of this Bill, for all it does is to legalise the 


position of the Postmaster-General and involves no fresh 
issues. With regard to the second clause there have fre- 
quently been objections raised to the excessive charges 
in the way of fees made by the Postmaster-General in 
respect of licences issued for experimental transmission, 
and if the principle of payment of fees is once accepted 
with no limit or specified graduated scale then a position 
is at once created 
where the Post- 
master. - General 
may continue his 
exorbitant charges 
for experimental 
transmission, and 
may even make 
further -increases 
so that transmis- 
sion becomes a 
' luxury which only 
the wealthy 
amateur can 
afford. 
We feel certain 
that the wording 
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of the original 
Wireless Tele- 
graphy Act of 


1904 was intended 
to guarantee that 
persons should be 
given facilities to 
carry out experi- 
mental work if 
they desire to do 
so, and anv inter- 
ference with this principle conveyed in the wording of the 


` present (Explanation) Bill should be firmly opposed. 
oo00 i 


THE B.B.C. AND THE RAILWAY 


CENTENARY. 
ee enterprise of engineers of the British Broad- 
casting Co. in carrying out what are generally de- 
scribed as ‘‘ stunts ” is already fully recognised, and one 
might have thought that they had exhausted the possi- 
bility of introducing new ideas which would make an 
appeal to the public. 

Last week, however, we had a further example of what 
can be done in the way of novel entertainment, and the 
success of the transmission of sounds from the footplate of 
a Scotch express was undeniable. Elsewhere in this issue 


there appears a short account of the experiments explaining 


how these were undertaken. 
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Maximum Results from One Valve. 


‘By H. F. SMITH. 


FEW words regarding considerations influencing 
the design of the set may be of interest. It is 
generally realised that a detector valve, with re- 

action brought up to the critical point, is, in skilled 
hands, capable of long range reception, but, unfortu- 
nately, if the grid is made sufficiently. positive for good 
detection by the usual leaky grid condenser method, really 
smooth reaction is seldom attainable. A crystal detector 
is, therefore, used, and it is possible to work the valve at 
its best both for amplification and regeneration. 

Referring to the circuit diagram, it will be seen that 
the circuit adopted is of the reflex type, somewhat similar 
to that popularised by Voigt, using untuned aerial, 
tuned valve-to-crystal transformer, and crystal detector. 
The rectified pulses from the detector are fed back to the 
valve without the intermediary of an L.F. transformer. 

The rectified crystal output is reflexed back to the 
valve, as very appreciable low-frequency amplification 1s 
thus obtainable. For the sake of stability and freedom 
from buzzing, no L.F. transformer is used. As there is 
no step-up of voltage to the grid, the valve may well 
be of the high impedance, high amplification type, and 
the D.E.5sB, D.E.3B, and D.E.Q. types (the latter 
with special holder and about 60 volts H.T.), are suitable 
if very loud signals are required. 


Type of Valve. 


For ordinary requirements, a general purpose valve, 
such as the D.E.R., works admirably. It will generally 
be found that there is Jess interference from the local 
station if a semi-power valve such as the B.T.H. Bg is 
used, with suitable grid-bias and ample H.T. Presum- 
ably this is due to the fact that the long, straight part 
of the characteristic curve of this type of valve does not 
allow any ‘ bottom bend’’ rectification of a strong 
signal, and the full filtering effect of the sharply tuned 
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elective Single Valve 
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The receiver here deseribed is 
primarily designed to gtve the 
highest degree of selec ivity 
possible in a simply con- 
sfructed and operated single 
valve instrument, and, al the 
same lime, to bring in distant 
slalions wiih greaier volute 
than is obtainable from a plain 
detector. It represents, in fact, 
an effort to obtain maximum 
resulis from one valve. 
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valve-to-crystal high-frequency transformer is obtained. 
The untuned aerial, coupled circuit tuner, gives in 
itself good selectivity without multiplication of ‘controls. 
It should be noted that, as the grid circuit of the valve 
is lightly damped, oscillation will normally occur when 
this and the plate circuit are brought nearly into tune. 
This self-oscillation is prevented by the damping effect 
of the:crystal, which is, however, connected across only 
a portion of the valve-to-crystal transformer (about half 
of it, or sometimes even less). If the usual artificial or 
treated galena is used, the output will be much greater 
than if connected across the whole inductance, and tuning 
will be sharper. It is suggested that the constructor 
tries various tapping points before permanently wiring 


Fig. 1.—Coupling between the windings in T, and T, is fixed and 
selectivity is maintained in the crystal circuit by tappi off 


only a portion of the secondary turns. Reflexing is carri out 
by an origina) method in which a potentiali is developed across a 
high resistance (R) connected in the grid circuit. 


up, always bearing in mind the need of including enough 
turns to stabilise the set. If a detector of high resist- 
ance, and consequently lower damping, such as the perikon 
or new semi-permanent type, is used, there must be more 
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inductance in the crystal cir- 
cuit, and the tapping may be 
taken from the 6oth turn 
from the bottom. Incident- 
ally, it may be remarked that 
troubles with dual valve and 
crystal circuits are often due 
to too heavy damping by the 
detector. 

To reduce’ to a minimum 
the magnetic coupling be- 
tween the coils, they are 
tilted up in the usual ‘‘ Neu- 
trodyne’’’ fashion, and are, 
in fact, very similar to the 
transformers used ia that cir- 
cuit. The panel of the set 
illustrated measures 14in. x 
8in. ; this length cannot be 
appreciably reduced if adequate spacing Letween the 
transformers is to be provided. 

A dimensioned drilling plan for the panel is given, 
though positions will vary slightly according to the makes 
of components used. The layout shown 
is, however, a good one to follow. On 
the panel are mounted the variable con- 
densers, reaction coil, filament resistance, 
crystal detector, telephone and H.T. bye- 
pass condensers, terminals, and feed-back 
condenser C,, with its shunting resist- 
ance. The value of this latter is not 
critical, as it merely permits of a hias- 
ing voltage being impressed on the grid, 
without appreciably reducing the L.F. 
pulses applied to it. 4 

The two transformers, which « cover the Groadexst wave- 
band when tuned by 0.0003 mfd. condensers (C, and C,) 
of fairly low minimum capacity, are similar in construc- 
tion, except that T, has a greater number of primary: 


3/féln: 3 


ae 


FOR E 
ÉC aa 


Fig. 4.—Positions for securing the components to the baseboard. 


Tig. 2—Details for drilling tne front panel. 


aes terminal strip. A- 
=1/8in. and counter- 
sunk 
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Sizes of holes: A = 7j1éin.; B = 5/16in.; C = 5;32in. ; 
= §/32in. and countersunk ; E -- 1/8in 
turns, and a tapping point is provided about the middle 
of the secondary for connection to the crystal. All wind- 
ings are put on in the same direction. T, has 15 turns 
of No. 20 wire on the primary and 8o turns of No. 22 
Š on the secondary former. T, has respec- 
tively 25 and 8o turns of the same sizes 
of wire. Both the secondary formers are 
of 3in. diameter, and the primary wind- 
ings are slipped into the bottom ends of 
the secondaries. If it is not possible to 
obtain ebonite tube of the correct dia- 
meter (2ğin.) for these primary formers, 
a length of 3in. tube, i4in. long, may 
be reduced by cutting out a small ptece. 
binding with wire, and immersing in hot 
The connections are as follow :—T,.—Bottom 
top to earth; bottom end of 


water. 
end of primary to aerial, 


secondary to feed-back condenser C,, top to grid. 
T,.—Bottom end of primary to reaction coil, top te 
phones ; bottom end of secondary to —I..T., top tc 


variable condenser. Note that 
In each case the moving phates 
of the variable condensers 
connected across the second- 
ary windings go to the bottom 
ends. ‘The transformers are 
fitted to the baseboard by 
means of a hght brass angle 
piece, which can be bent to 
give the desired angle. <A 
small grid bias cell, if neces- 
sary, may be secured to the 
base by a fibre strap. 

The reaction coil consists of 
about 20 turns of No. 24 
double silk covered wire on a 
small basket former, which 
may be cut from jin. ebonite 
sheet with a fretsaw, or one 
of the commercial patterns, 
stamped in fibre or presspahn. 
may be used. Jt should be 
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Wireless : 
“World af 
LIST OF PARTS REQUIRED. 


fitted immediately above the top of transformer T,. Ebonite panel, 14in. x 8in. 
A small ebonite block is bolted to the centre, and is Wooden baseboard, 13}in. x 6łin. 


2 Ebonite tubes, 4jin. long x 3in. dia., tin. wall. = 


drilled to receive the end of the 2 B.A. threaded brass 2 Ebonite tubes, I}in long x 3in dia. }in. wall. 


lb. No. 22 D.C.C. copper wire. 
mall quantity No. 20 D.C.C. and No. 24 D.S.C. wire. 
2 gore Aa 0:0003 mfd., with vernters (Wilkins & 
r : 

For reaction ceil: baskeli former, 1 jin. inside dia., 2 Rin. 
oulside dia., length 2 B.A. threaded rod, “one-hole”’ 
panel bush, knob and pointer. 

Valve socket. 

Filament resistance (Atlas). 

Crystal Detector (Radio Instruments, Ltd.). 

2 0-001 fixed condensers. 

Fixed resistance, 100,000 ohms to-1 megohm (Dabilier). 

Reservoir condenser, 0-5 to 2 mfds. (Dubdilier). 

Connecting wire, sleeving, screws, etc. 

Cabinet (Peto Scott). : 


Fig. 5.—Reaction coupling is provided by means of a basket oscillate when the grid and plate circuits are brought intc 


coli rotatable in the end of the aerial transformer. 


tune, unless the damping effect of the crystal is present. 


control rod. This rod passes through the panel bush, It is therefore desirable to set the detector when the grid 
and is secured in position by a couple of nuts and a circuit is distuned, while listening to a signal which would 


spring washer -at the back. 


The style of wiring shown will be found convenient The reaction coil should be at zero coupling. Never try 


and effective; all L.T. and earth 
potential leads are carried in insulating 
sleeving, and kept down on the panel 
or baseboard, while heavier bare wire is 
used for most of the high-frequency 
leads, and rubbered flex for the con- 
nections to the reaction coil. ; 
The crystal detector should be rigid 
and well made; the small plug-in pat- 
tern shown is convenient and stable. 
Reversal of connections to the crystal 


Fig. 6.—Constructional details for setting 
up the H.F. transformers. 


should be tried if reaction is not suffi- 
ciently smooth. 

The operation of the set, once the 
correct values of H.T. voltage, filament 
current, crystal tapping point, and grid 
bias (if any) have been found, is fairly 
simple and straightforward. Both con- 
densers are varied together, and the 
readings will be nearly the same on 
each. As stated above, the valve will 


be very strong if both circuits were correctly tuned. 


25 TURNS 
NO22 DCC 


/ 
15 TURNS 10 TURNS 
NO 200CG NO24DSG 


A`» TO TOP 
B - TO BOTTOM 


Fig. 7—Practical wiring diagram. The leads A'and B are connected to the primary 
ndings of the H.F. transformers. 
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to adjust on a weak signal, or 
with both circuits in tune. 

If a valve of low impedance, 
such as the semi-power type, 
is used, it may be found that 
oscillation is produced too 
easily, and reversed reaction is 
necessary to prevent it. The 
remedy for this is to move the 
crystal connection a little 
higher up the secondary wind- 
ing of T,, and possibly to re- 
move a few turns from the re- 
action coil. It may also. im- 
prove matters if about five 
turns are taken off the primary 
winding of this transformer. 
Again, if a valve with high 
Impedance and high ampli- 
fication factor is used, re- 
versed conditions will əb- 
tain, and it will probably be 
necessary to add a few turns 
to both the primary and 
reaction coil. | , 

The receiver may be fitted into a cabinet of the usual 
American pattern, with lift-up iid. A valve observation 
window is of advantage if a bright-emitter valve is used. 

At a point 50 miles north of London, that station, 
as well as Cardiff, Manchester, Bournemouth, Newcastle, 
Birmingham, Nottingham, Stoke-on-Trent, Brussels, 
Bremen, and one or two other stations, are received at 
from very good to fair telephone strength in daylight, 
on an average aerial. The addition of an efficient single- 
valve note magnifier brings up several more stations to 


re a Fig. 9.—Another view of the rear 


Fig. 8.—View of the interior showing the arrangements of the components and wiring. 
seen that the small brass bolts used for attaching 
atso secure the condenser and resistance. 


Sh 
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It will be 
‘the crystal detector to the front of the panel 


audibility, and gives some of the above on a loud-speaker. 
After dark, and under moderately good atmospheric 
conditions, a large number of more distant stations are, 
of course, heard. | 


R.S.G.B. TO VISIT ONGAR. - 


VISIT is to be paid to the Ongar Transmitting 
Centre of the Marconi Company by members of 

the Radio Society of Great Britain on Friday, July 17th. 
The party will travel by cbars-a-banc from 
Kingsway, W.C., from which a departure 
will be made at 2 p.m., and will proceed 
direct to Ongar, where representatives of the 
company will conduct the 
members on a tour of inspec- 
tion. After the visit has 


been completed, the party 


will proceed to Epping, 
where tea will be taken at 
the ‘‘ Cock Hotel.” The 
party is due to return to 
Kingsway by about 7.30 
p.m. 

The inclusive cost, per 


head, will be 8s. 6d., and 
members desirous of attend- 
ing are particularly requested 
to forward their applications, 
| together with remittance, at 
the earliest possible moment, 
but in any case not later 
than Friday, July roth, as 
after that date it will not be 
possible to make arrange- 
ments for additional travel- 
ling facilities. 


of the instrument. 
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DIRECTIONAL RECEPTION. 


Principles Underlying the Action of the Frame Aerial. 


By R. D. BANGAY. 


Kai 


N order to understand the principles made use of in 
[> all classes of directional reception, it is necessary 
first of all to have a clear idea of the components of 
an electric wave. All wireless telegraph and telephone 
signals consist of a series of electric waves travelling out- 
ward from the transmitting aerial at the speed of light. 
‘These waves may be modulated or continuous or split up 
into groups according to the method adopted for generat- 
ing and controlling them. For the purpose of this 
explanation, however, we are not concerned with that 
aspect of the phenomenon, and it will therefore immensely 
simplify the explanation if we take the hypothetical case 
of a single individual wave and trace out its career from 
its birth in the transmitting aerial. 

If we analyse the changing conditions occurring in a 
swinging pendulum, it will be found that the energy im- 
parted to the bob weight of the pendulum is continually 
changing its toemi from a kinetic condition at one moment 

when the pendulum is mov- 


On ekoo ms ee iui ing rapidly across the 
A / middle point of the swing 
[ f and the bob weight is at its 
À hme POTMA! level, to a potential 


condition at the next 
moment when the weight 
has reached its maximum 
height above normal level 


B A B A 
POTENTIAL OF AERIAL OR 


HEIGHT OF PENDULUM and is for the moment 
Fig. 1—Analogy between varia- = stationary. 
tions in current and voltage in “ 
an aertal, changes in the Form of Energy in a Trans- 
form of mergy ee a swinging mitting Aerial. 


Similarly, when a current 
is oscillating in the aerial circuit, the energy. is con- 
tinually changing its form from a “ kinetic ’’ condition 
at one moment when the current is actually flowing but 
has not yet charged up the aerial, to a ‘‘ potential ’’ con- 
dition at the next moment when the aerial is fully charged 
and the current has for x moment ceased flowing, z.e., 
just before it reverses its direction. Twice during each 
cycle, the whole of the energy is in one form or the other ; 
at intermediate moments the energy is partly in the 
kinetic and partly in the potential form. This point 
will be more readily appreciated by referring to Fig. r, 
which illustrates the simultaneous values of the current 
flowing in the aerial and the charge on the aerial during 
two oscillations. This diagram shows that when the 
current is at its maximum value, as at the moments A, 
the charge as represented by the E.M.F. of the aerial is 
zero, While when the charge on the aerial is at its maxi- 
mum, as at the moments B, there is no current flowing 
in the aerial. The same curves, it will be noticed, might 
equally well represent the height of the swing pendulum 
and the speed at which it is moving. 


7 


‘an electrostatic field is produced. 


Electromagnetic Radiation. 

If we examine the two conditions of the electrical 
circuit separately, we find that each produces a different 
kind of field. Thus, when the current is flowing, a 
magnetic field is produced, and when the aerial is charged 
Both fields consist 
of, or can be represented by, a number of lines of force. 
The electrostatic field acts along lines of force running 
at right angles to the earth’s 
surface, as illustrated dia- 
grammatically in Fig. 2. 
The magnetic field, on the 
other hand, acts along lines 
of force surrounding the 
aerial and parallel with the 
earth’s surface, as illus- 
trated diagrammatically in 
Fig. 3. In both of these 
diagrams, for the sake of 
simplicity, only a few lines of force radiating from a 
single point on the aerial are shown. Actually, of course, 
the lines of force emanate from all points along the aerial 
and extend indefinitely into space. When the aerial is 
“ oscillating,” it is clear that a succession of these 
electrostatic and magnetic fields are being radiated as 
the current in the aerial rises and falls. 

An electric wave consists of a combination of both of 
these fields, and each wave, therefore, possesses an 
electrostatic and a magnetic component. 

The lines of force comprising the two fields aire: as 
we have seen, acting at right angles to one another. 
Thus, if we erected a cross facing the transmitting aerial 
and at some distance from 
it, the arms of the .cross 
would lie along the mag- 
netic lines of force of the 
advancing wave, and the 
stem of the cross would be 
along the electrostatic lines 
of force.. 

Now when considering 
the E.M.F. induced by an 
incoming wave in a receiv- 


ELECTRO STATIC LINES OF 


Fig. 2.—Distribution of electro- 
static lines of force round a 
transmitting aerial 


Fig. 3.—Magnetic lines of force ing aerial, it is simpler en- 
parallel to the earth's surface, tirely to disregard the 


generated by the aerial current. f l 
electrostatic component and 


consider the wave purely as a system of magnetic lines of 


force. 
Lines of Force in the Magnetic Waves. 


But before turning our attention to the receiving aerial 
there are three points to consider in connection with the 
magnetic component of the wave, namely, (1) the direc- 
tion in which the lines of force move, (2) the “ sense ’ 
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Directional Reception.— 
in which the lines of 
the lines. 

As regards the m point, the lines move continuously 
outward in the direction of the propagation of the wave. 
If these lines of force were 
visible, they would appear 
to an observer looking down Ô 
at them from above as a 
group of ever-expanding 
circles resembling the circle 
of ripples set up on the sur- 
face of a pond by dropping 
a stone into it. We may 
say therefore that the magnetic lines of an electric wave 


force act, and (3) the density of 


MAGNETIC LINES OF WAVE 


TRANSMITTING 
AERIAL 


Fig. 4.—Distribution of mag- 
netic field near the aerial. 


move_along a direction at right angles to themselves, or, 


in other words, they travel broadside along the direction 
of propagation. Thus, Fig. 4 represents diagrammatic- 
ally a small section of a 
wave front near the trans- 
mitting aerial, in which the 
arrow indicates one of the 
directions along which they 
` are moving. ‘Each com- 
plete line of force is, of 
course, a complete circle, 
as illustrated in Fig.3, but 
as we are only interested 
in that part of Ahe wave 
front which reaches a particular receiving aerial, there is 
nọ need to show more than a small section of each circle. 
As this section gets further away from its starting point, 
the circles of which the lines form a part get larger and 
larger in diameter with proportionately less curvature in 
them, and therefore the lines representing a small section 
of the advancing magnetic field of a wave at some distance 


MAGNETIC LINES OF WAVE 


DIRECTION OF 
PROPAGATION 


Fig. 5.—Magnetic wave front 
at a considerable distance from 
the transmitter. 


from the transmitter can be represented by a number of. 


parallel straight instead of curved lines, as illustrated in 
Fig. 5. | ; : 

As regards the second point, namely, the ‘‘sense’’ in 
which the lines of force act, this depends upon the direc- 


MAGNETIC 
FIELD 


DIRECTION 
| OF CURRENT 


DIRECTION 
OF CURRENT 


; A 8 


Fit. 6.—Magnetic “ sense" of field produced with the aerial 
current flowing (A) from the ace upwards, (B) towards the 
eart 


tion in which the current is flowing in the aerial. If the 
current is flowing from the earth to the top of the aerial, 
the “ sense ° in which the lines of force are acting will 
be anti-clockwise, looking down on the aerial as shown 
by the arrow heads in Fig. 6a, and vice versa if the 
current is flowing down the aerial, the ‘‘ sense ’’ of the 
lines will be reversed as shown in Fig. 6B. Since the 
current in the aerial producing the wave is oscillatory 
and reverses its direction during each wave, it is easy to 
see that a complete wave will consist of a group of these 
A TO 
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lines ot force, half of them acting in one sense and half 
in the opposite sense, as illustrated in Fig. 7. 

As regards the third point, namely, the density of the 
magnetic component of the wave, this depends upon the 
strength of the current in the aerial. Now the current in 
an oscillatory circuit vanes throughout each complete cycle 
(7.¢., during the generation of a complete wave) from 
zero to a positive maximum back to zero, then to a nega- 
tive maximum and back to zero again. Thus during the 
production of each wave, the lines of force will reach a 
maximum density twice (once when the field is acting in 
each sense), and will also. fall to zero density twice during 
each wave. We may therefore represent our birdseye 


view of the section of the 


wave front more accurately i 

than in Fig. 7 by graduat- | 

ing the closeness of the lines 

.to represent the relative | 

densities of the magnet fieļd 

in the w ave, as shown OAOA ich 

diagrammatically in Fig. E E PA i TA 

8. lines of force produced by a 
We may summarise these ComPlete cycle of current in 

conclusions, then, by con- 


sidering an incoming wave as a system of lines of magnetic 
force travelling broagside along the direction of propa- 
gation and in a horizontal plane parallel with the sur- 
face of the earth. oak if an observer were to 


T MAXIMUM 
DENSITY 


OIRECTION OF 
PROPAGATION 


| 


_ MAGNETIC LINES OF FORGE 
Fig. 8.—Density of magnetic lines in a complete wave. 


stand in the path of an oncoming wave and were equipped 
with some means of measuring the density and sense of 
the lines of force as the wave passed him, he would notice 
that_they grow gradually from zero density just before 
the wave reaches him to a maximum density in one 
sense during the first quarter of the wave, falling 
to zero during the second 
quarter, growing once more 
to a maximum density in 
the opposite sense during 
the third quarter, and 
finally falling to zero again 
as the wave passes him 
on its never-ending journey. 


HAV 
RECEIVING 
BY AERIAL,  REQEIV 
DIRECTION OF 
PROPAGATION 


oe 
THESE LINES 
‘ARE ABOUT TO 
BE CUT BY AERIAL 


Fig. 9.—Magnetic lines of force 
in wave front impinging on the 
receiving aerial. 


Effect of Magnetic Field on 
Receiving Aerlal. 

We may now turn our at- 
tention to the receiving aerial 
and observe the logical effect which the advancing wave 
must have when it reaches the aerial. An ordinary aerial 
may be considered as a simple conductor erected perpen- 
dicularly to the earth’s surface. If this conductor is 
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erected in the path of the oncoming wave, the lines of Ì 


force constituting that wave parallel to the earth’s sur- 
face will be ‘‘ cut ’’ by the conductor, as shown in Fig. 9, 
no matter from what direction the wave may have 
emanated, in much the same way as the circle of 
npples created on the sur- 
face of a pond may be said 
to be cut by a stick project- 
ing at mght angles to the 
surface of the water in the 
path of the ripples. 

When magnetic lines of 
force are ‘‘cut ”’ by a con- aerial by a single complete 
ductor an E.M.F. is gene- A 
rated across the conductor. The magnitude of the E.M.F. 
is proportional to the rate of cutting, 7.c., to the number 
of lines of force cut per unit of time. Moreover, the 
direction of the E.M.F. will depend upon the ‘‘ sense ”’ 
of the magnetic lines which it is cutting. 

In the case we are considering, although the whole system 
of magnetic lines is advancing at a uniform speed and ina 
uniform direction, the density of these lines, as we have 
seen, varies from zero to a maximum density twice in each 
wave. When the densest portion of the magnetic field is 
cutting across the aerial, the latter is cutting the lines of 
force at the greatest rate. It follows, therefore, that the 
E.M.F. generated in the receiving aerial will start at 
zero, rise tO a maximum, and fall to zero once during 
each half wave or twice during the passage of a com- 
plete wave. Again, the sense of the magnetic lines of 
force during the first half of the wave is opposite to that 
during the second half, and consequently the direction 
of the E.M.F. generated in the receiving aerial will first 
be acting in one direction and then in the other during 
the passage of the wave. In other words, the E.M.F. 
generated in the receiving aerial by a single wave will 
start at zero, rise to, say, a positive maximum, fall to 
zero again, then rise to a megative maximum, and finally 
fall to zero. We may therefore indicate the E.M.F. 
generated across any single conductor lying at right angles 

A to the earth’s surface in the 

path of a wave by a sine 
O curve as illustrated in Fig. 
10, and if the aerial is con- 
nected to earth, a corre- 
sponding current will flow 
up and down the aerial. A 
succession of waves will, 
of course, create a_succes- 
sion of these effects result- 
ing in an oscillatory 
B current. 


. „EMF. GENERATED BY 
L WAVE IN AERIAL 
CONDUCTOR 


Fig. 10.—Form of the E.M.F. 
and current induced in an 
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The amplitude of this 
E.M.F. is proportional to 
the maximum intensity of 
the magnetic field cutting 
the conductor, and is obviously independent of the direc- 
tion from which the signals are emanating. 

Suppose, now, we erect two such aerial conductors, 
AB and CD, a short distance apart and perpendicularly 


{1 


- 11.—Oscilfatory recei 
erected with the sides 
ep CD perpendicuier to the 
earth's surface. 


‘ously, in this c 
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to the surface of the earth. And suppose, instead of 
connecting them to earth in the ordinary way, we con- 
nect the two top ends and the two bottom ends together 
in such a way as to form a loop which includes a ‘con- 
denser in one of the horizontal connecting leads as shown 
in Fig. rr. This loop, it will be seen, now forms a 
closed oscillatory circuit. 

In examining the receiving “properties of this loop to 
signals coming from any given direction, we need only 
consider the-effect in the two vertical conductors AB and 
CD, and we may disregard the horizontal conductors, 
because they always he along the plane in which the 
magnetic lines of force are travelling, and, therefore, 
the magnetic lines of force comprising the incoming wave 
are never cut by these horizontal conductors. The in- 
coming wave will therefore generate no E.M.F. in them, 
no matter from what direction it may arrive. | 

The two vertical conductors, on the other hand,’ always 
lie at right angles to the magnetic lines of force,. and, 
therefore, E.M.F.s are generated in these conductors 
exactly as if they were two ordinary aerials. In this 


A OIRECTION OF 
PRO PAG ATION, 
OF WAVE 


- THESE 
LINES 
ARE ABOUT 
TO CUT. THE 


ee. H 


FRONT OF 
WAVE 


THESE LINES MAVE 
CUT THE YERTICAL 
CONDUCTORS 


CONDENSER 


DI GG 
EARTH 


Fig. 12.—When the piane of a frame aerial is peraliei te the 
magnetic lines of force, the E.M.F.s induced in the vertical sides 
are in opposition. = 


case, however, there is no connection between the ‘vertical 
conductors and carth, and, therefore, although the incom- 
ing wave generates an E.M.F. across these conductors, it 
does not necessarily follow that a current will flow in 
them. 


Conditions for Minimum Signal Strength. 


Let us suppose now that the loop of wire is so arranged 
that the plane of the loop hes parallel te the magnetic 
lines of force in the incoming wave; that is to say, the 
plane of the loop will be at right angles to the direction 
of propagation of the wave and facing the direction 
of the transmitting station as shown in Fig. t2. Obvi- 
case, the wave will reach both vertical 
conductors of the loop at exactly the same instant, and 
consequently the density and sense of the magnetic field 
cutting each conductor at all moments during the passage 
of the wave must be exactly the same. It follows, there- 
fore, that the E.M.I’.s generated in the two vertical con- 
ductors will alwavs be equal in magnitude and acting in 
the same direction with relation to the surface of the 
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earth, #.¢., either both in an upward, or both in a down- 
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ward, direction as shown by the full line and dotted line _ 


arrows in Fig. 12. 

If we examine the direction of these E.M.F.s with 
relation to the oscillatory circuit formed by the loop, it 
will be seen that they are both acting in opposite direc- 
tions round the loop. Fof example, the upward E.M.F. 


in the left-hand conductor is acting in a clockwise direc- 
tion round the loop, while the upward E.M.F. generated 
at the same time in the right-hand conductor is acting in 
Since, as we have just 


an anti-clockwise direction. 
explained, these. E.M.F.s 
are always equal in magni- 
tude, and since, as we have 
now seen, they are always 
acting in opposite directions 
with relation to the loop 
circuit, the result is that the 
effective E.M.F. in the 
loop circuit must in these 


circumstances always be 
zero, and, therefore, no 
current will be generated 
in the loop circuit by a 
wave coming from that 
direction. If, therefore, a 


detector is connected across 
a loọp aerial of this char- 
acter, no signals can be de- 
tected if the plane of the 
loop is facing the transmit- 
ting station.. ‘In other words, we may say the receiving 
property of a loop aerial is zero in a direction at right 
angles to the plane of the loop. 
Conditions for Maximum Signal Strength. 

Suppose, now, the loop of wire is moved to occupy a 
position edgewise to the incoming signals, 7.¢., so that its 
plane faces at right angles to the transmitting station as 
shown in Fig. 13. It will be seen now that any wave 
coming from this direction will reach the near vertical 
conductor slightly in advance of the time when it reaches 


CONDUCTOR AB 


Fig. 13.—E.M.F. induced in a frame aerial placed ai right angles 

to the direction of propagation. 

arms will operate in the same direction if AC is comparable to 
the wavelength of the transmitter. 


JULY Sth, 1925. 


the far conductor. Consequently, although each con- 
ductor in turn cuts the same scquence of magnetic lines 
forming the incoming wave, the cycle of E.M.F. gene- 
rated in the near conductor will always be more or less 
in advance of the same cycle of E.M.F. generated in the 
far conductor, according to their distance apart. If the 
two conductors are far enough apart, one conductor will 
be cutting the front of the wave while the other is cutting 
the back of the wave, in which case the direction of the 
FE.M.F. generated in the two conductors will be as shown 
in Fig. 13, ¢.¢., both in the same direction round the 
loop. If, on the other hand, the conductors are compara- 
tively close together, then 
when the maximum F.M.F. 
is reached in the near con- 
ductor, the E.M.F. gence- 
rated in the far conductor 
will not quite have reached 
its maximum value. Conse- 
quently, although the 
KE.M.F.s may in this case 
be acting in opposite direc- 
tions around the loop, they 
will not always be exactly 
equal, and, therefore, there 


c DIRECTION OF 
PROPAGATION 


THESE LINES 
ARE OUTTING 
. THE CONDUCTOR 


Re will, in any case, be a result- 
/' . 7 ` x . cv 2 
FESE MNES AGE f ing E.M.F. acting round 
CUTTING THE the loop. 


It will be found that this 
resulting E.M.F., whether 
the loop be large or small, 
varies throughout the period 
of the wave from a positive maximum to a negative maxi- 
mum, and is therefore exactly similar in character to, 
though not necessarily so large as, the E.M. F. generated 
in the vertical conductors taken individually. It) will 
therefore produce a corresponding cycle of current in the 
loop circuit which can be detected in the ordinary way. 
We may say, therefore, that a loop aerial is to a certain 
extent receptive to signals coming from a direction along 
the plane of the loop. 


(To be continucd.) 


The E.M.F.s in the vertical 


BROADCASTING AS AN ADVERTISEMENT. 


| The American Point of View. 


T has been stated recently in the British Press that 
American broadcasting is inferior to British owing 

to the clement of advertising. This is certainly true in 
some respects, but the advertisers put on real entertain- 
ments in order to win favour with the public (writes an 
American correspondent of Zhe Times). The bad ad- 
vertisers are those who are causing the criticism. They 
force themselves upon the listener and even go to the 
extent of telling him where he can take old jewellery 
and buy a fur coat. The announcers also have great 
freedom, and sometimes their suggestions are distasteful. 
On the other hand, the American Telephone and Tele- 
graph Company are very strict as to the type of pro- 
gramme which an advertiser may present. For example, 
one of the largest moving picture houses rents a station 
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on Sundays from 7.20 to 9.20 p.m., the manager acting 
as announcer. The ‘overture for the opening is given 
from the stage; then concert numbers byv high-class 
artists, belonging to the theatre staff, are also given from 
the stage. On other evenings a large grocery chain store 
company hire a station and give an hour's programme of 
string music. The only advertising that is done in con- 
nection with this item is the announcement that the music 
is given by the company. No other mention is made of 
the company’s name, neither is any effort made to sell. 

The point to be emphasised is that broadeasting in 
America is just as competitive as any other business. In 
order to make a broadcasting station popular, attractive 
programmes must be presented, or people will turn to 
a station olfering better entertainment. 

22% 
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A Section Devoted to New Ideas and Practical Devices. 


A VARIABLE COIL HOLDER. 


The sliding lid of a pencil box can . 


be converted at small expense into 
an efficient two-coil holder.. The fixed 


coil plug is screwed to the body of- 


the box, while the moving coil holder 
is mounted on a pivoted lever on the 
sliding lid. 

The coupling is adjusted first with 
the slide by means of which the 
approximate setting may be quickly 
obtained. If a scale is marked on 
the edge of the box, a record may be 
kept of the settings of the slide for 
different stations. The final adjust- 


ment of the coupling is obtained by 
the small angular movement of the 
pivoted arm to which the moving 
It is advisable to 
arm in a central 


coil is attached. 


keep this position 


Two-coil holder with fine adjustment 
and clamping device constructed from a 
pencil box. 


during the course of adjustment, so 
that it may be moved to the left or 
right to give either an increase or 
decrease .of coupling. 

If the slide is at all loose, some 
kind of clamping device is an ad- 
vantage. A convenient method of 
providing this is to make two parallel 


saw-cuts in the side of the box and. 


to fit an adjusting screw, which will 
force this section of the groove 
against the slide.—C. S. A. 
oooc 

AN IMPROVED CRYSTAL MOUNTING. 

It is convenient to be able to ex- 
piore both sides of a crystal for a 
suitable spot for rectification, and a 
convenient mounting which enables 
this to be done is shown in the 
diagram. | 

2 


A crystal cup provided with three 
radial set screws is obtained, 
a ring, including the three screw 
holes, is cut off with a hack-saw. One 


„of the serews is replaced by a length 


of brass rod screwed for a short dis- 


Reversible crystal mounting. 
tance at one end to fit the tapped hole 


in the ring. The rod is held in an 
ordinary telephone terminal, so that 
the ring may be ae in any 
desired position.—J. H. B 


ooo0o0 


NEUTRODYNE CONDENSER. 

A compact and efficient neutrodyne 
condenser for panel mounting can be 
built up on a short length of ebonite. 
Having squared up the ends of the 
rod, central holes are drilled and 
tapped at each end, one to take a 
piece of 2 B.A. rod, and the other for 
the securing screw. A lock nut and 
terminal head are fitted to the 2 B.A. 
rod, which acts as one electrode of 
the condenser. The other electrode 


illii 


a 


A compact neutralising condenser 
for panel mounting. 


is a layer of foil or bare wire wound 
on the outside of the ebonite rod and 
fitted with a terminal. The con- 
denser is very rigid, and the capacity 


„and ~ 


once set, 
R. E. f À. 
; oo0oo0o0 


VALVE LEG CONTACTS. 

‘Much annoyance and delay is 
caused in experimental work by bad 
contacts between valve legs and their 
sockets. This is in large measure due 
to neglect of the valve legs, which 
tend to close up in use, and do not, 
therefore, touch the walls of the 
socket. 

lt is customary, when a bad contact 
is traced to their cause, to open out 
the two halves of the valve leg with 
a penknife. The ends of the valve 
leg then press outwards and make 


is not likely to change.— 


Correct method of opening valve pins. 
The appearance of the pin after treat- 
ment is shown at (2). 
good contact, but the cure is not per- 
manent, as the metal from which 
the pins are made is not very hard, 
and after removal from the valve 
holder it is generally necessary to 
open out the pins before again replaca 
ing the valve. A better method of 
treating the pins, which effects a 
more lasting cure, is shown in the 
diagram. The point of the penknife 
blade is inserted near the bottom of 
the slot and the sides of the valve pin 
are then bent together with a pair of 
pliers. The point of contact is there- 
by transferred to the middle of the 
pin and will remain effective for a 

far longer period.—A. E. S. 
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RESTORING THE ACTIVITY OF DRY 
CELLS. 


Dry cells of large capacity are 
being widely used in country places 
for the supply of filament control to 
the 0.06 type of valve. The follow- 
ing method of  resuscitating ex- 
hausted celłs may, therefore, be of 
interest to readers who obtain their 
filament current in this way. 

In most dry cells the zinc con- 
tainere is eaten away and the sal- 
ammoniac exhausted before the de- 
polarising agent 
surrounding the 
carbon rod. The 
cell will, there- 
fore, be restored to 
activity if supplied 


with a new zinc 
electrode and fresh 
_ electrolyte. In 
<> practice the best 


way of doing this 
is to remove the 
paper from the 
electrode and electro. Outside of the 
lyte to an exhausted cell, which may 
dry cell. e 
: then be placed in 
an ordinary jam jar containing a 
solution of sal-ammoniac in water. 
If the zinc container is intact, and the 
cell has failed through the exhaustion 
of the electrolyte, holes should be 
pierced so that the solution may pene- 
trate into the interior of the cell. If, 
on the other hand, the container is 
badly corroded, an auxiliary zinc elec- 
trode may be placed round the cell 
and connected to the negative ter- 
minal of the cell.—J. L. R. 


oooc 


A USEFUL CLIP CONNECTOR. 

An ordinary bent wire paper clip 
makes a very effective connector for 
experimental work. It is very con- 
venient to keep a series of lengths of 
flex to which clip connectors have 
been soldered at each end. These 
may be used for connecting all types 


eaa 


> .. 
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Paper-clip connectors can be attached 
both to terminais and soldering tags. 
of components, as the clip is easily 
adapted either to soldering tags or to 
terminals. 

A 16 
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VALVES FOR IDEAS. 


Readers are invited to submit brief ` 
details, with rough sketches, where 
necessary, of devices of experis 
mental interest for inclusion in this 
section. A receiving valve will be 
despatched to every reader whose 
idea is accepted for publication. 
Letters should be addressed to the Editor, “ Wirc- 


less World. and Radio Reviar,”’ 139, Fleet Street, 
London, E.C.4, and marked *' Ideas.” 


The larger sizes of clip used with- 
out a flex connection are very useful 
for joming up flash-lamp batteries to 
form an H.T. battery.—G. H. G. 


oo000 
A PLUG ADAPTOR FOR BASKET 
i COILS. 


Basket coils intended for use in a 
three-coil tuner can be mounted in a 
single set of coil plugs of the type 
illustrated in the diagram, thus elim- 
inating the expense of a separate plug 
adaptor for each coil. 

A shallow plug of the type usually 
sold for panel mounting is preferable 
to the standard plug used on duo- 
lateral coils. At each end of the plug 
is fixed a clip contact of the type used 
in the construction of knife switches. 


A basket coll mounting of low capacity. 


Contacts of this kind are stocked by 
most dealers in wireless components, 
but cheap qualities constructed with 
soft copper should be avoided, as the 
strain imposed .by the insertion and 
removal of coils is generally greater 
than the contact would be called upon 
to carry ina switch. The spring con- 


tacts should be connected one to each 


of the coil sockets. 

The method of making contact with 
the coil, although simple, is very 
effective. The coils are wound on 
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Su 
slotted discs of some suitable insu- 
lating material, and short lateral 
slots are cut near the outer edge of 
the coil in the side of two adjacent 
winding slots. The ‘ends of the 
winding are bared and wound in the 
lateral slots to form contacts which 
will fit into the clips on the coil 
holder. The turns may be tinned 
and soldered together to give addi- 
tional strength.—C. M. K. 
ooo 
FIXED AIR CONDENSERS. 
The semi-circular vanes used in the 
construction of variable condensers 


may be used to build fixed air con- 
densers for short-wave 


work. The 


Fixed air condenser built with standard 
condenser var es. 
plates are separated with ordinary 
spacing washers, and, owing to the 
pecuhar shape of the vanes, can be 
clamped together with six securing 
bolts. The dimensions given in the 
drawing are for standard 3in. vanes, 
and the area of overlap is approxi- 
mately 20.5 sq. cm.—E. W. O. S. 
oo0ao 
‘CORRODED ACCUMULATOR 
TERMINALS. 

It is extremely difficult to free ter- 
minals that have become corroded by 
sulphuric acid. The salts formed by 
the action of the acid seem to fill up 
the interstices between the threads, 
and the force required to free the ter- 
minal is often sufhcient to loosen the 
terminal screw in, the lead lug. 

It was accidentally discovered by 
the writer that the application of heat 
from a soldering iron enabled the ter- 
minal to be moved quite easily, and 
this method has been applied with 
complete success in all subsequent 
cases of corroded terminals. After 
the terminals are removed, they are 
washed free from verdigris and liber- 
ally covered with vaseline to stop 
further action of the acid.—C. B. 
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Events of the Week in Brief Review. 


SOUTH DEVON ASKS FOR SECOND 
RELAY STATION. . 


The Sidmouth Radio Society are asking 
the B.B.C. to erect a Relay Station at 
Exeter, which, they think. would serve a 
large agricultural urea and be a great 
_ boon to farmers. 

l o ©0000 . 

_  , NEW ARCTIC STATION. 

' The Canadian Government has decided 

to, efect a wireless station this summer 

at Aklavik in the Arctic Ocean. The 

Mounted Police force at Herschel Island 
‘ will also be provided with supplementary 
equipment for summer work. This little- 
_ known settlement is at the mouth of the 

Mackenzie River, well within the Arctic 
‘Circle, and . Herschel Island hes some 

siaty miles ‘to the north-west of Aklavik, 

on the coast of Yukon. a 

ee ©0000 . 
BROADCASTING IN INDIA. 

The Government of India is prepared 
to receive applications for the establish- 
ment of a Broadcasting Company in 
India, and a similar company in Burmah. 
The final date upon whith such applica- 
tions will be received is August Jlst, 
1925. 


~ 


0000 
WIRELESS IN HOSPITALS. 


The excellent movement to provide | 
wireless receivers in hospitals is receiv iog 
It is often one oT © 


encouraging support. 
the hardest tasks for doctors and nurses 
to revive in a patient the will to live, and 
anything which tends to divert his 
thoughts and to interest him must be of 
direct therapeutic value. Messrs. Gent 
and Co., Ltd., have recently installed 


at the Cottage Hospital, Crewe, a com- i 


plete receiving equipment provided with 
54 pairs of headphones and 4 loud 
speakers, the receiver being 
standard ‘‘ Tangent” Radiometric type 
“B” 4-valve type. 

o000 


GIFT FOR THE ESKIMOS. 

The Moravian Mission boat “ Har- 
mony,” which left London Docks on June 
23rd for her annual visit to Labrador, will 
take out a four-valve set for use in the 
Mission School for Eskimos and the 
children of settlers at Mokkovik by means 
of which it is hoped that the inhabitants 
of these isolated settlements will be able 
not only to get the principal Canadian 


3°9 


their 


and American broadcasting stations, but 


also the news bulletins from 5XX. 


cooc 
WIRELESS TELEGRAPHY (EXPLANA-~ 
TION) BILL. 

The text of this Bill, which was issued 
on June 24th, declares that the expression 
“transmission °” when used in certain sec- 
tions of the Wireless Telegraphy Act of 
1904, shall be deemed to include reception 
as well as sending, and that ‘rent or 
royalty,” as used in Section 2 of the Act, 
does not include fees charged for the 
granting or renewing of licences. These 
definitions are included in the new Wire- 
less Telegraphy Bill, which will be de- 
bated at a later date, and the present Bill 
may therefore be regarded as an interim 
measure to settle these two questions. _ 

l 0000 


.. AURORA SPECTRUM AND UPPER 
ATMOSPHERE. 

Professor McLennan, in the course of 
investigations to determine the origin of 
the peculiar green line found in the spec- 
trum of the Aurora Borealis, has con- 
siderably extended our knowledge of the 
nature of the upper atmosphere, and the 


data obtained may prove of great im- 
portance in long-distance transmiss:on 


~ and reception. 


o0o00 


_WIRELESS TELEPHONY IN BUSINESS. 


One of the chief obstacles to commer- 
cial organisation in isolated parts of the 
world is the absence of developed tele- 
graph and telephone systems, giving 
facilities for rapid communication, upon 
which frequently depends the success of 
a business venture. ‘To overcome this 
difficulty, an increasing number of firms 
in various parts of the world are instal- 
ling wireless apparatus to keep their 
branche& in remote places in touch with 
headquarters. 

One of the latest commercial concerns 
to employ wireless communication in this 
way is the Royal Dutch Shell Group, who 
have installed Marconi equipment to 
enable their outlying properties in South 
America to maintain telephonic communi- 
cation with the local headquarters. The 
transmitters in use have a power of 4 
kw.; the receivers, which are of the type 
RP.7, have five valves, and are self- 
contained in a teak box, which forms a 


MODERN MARINE WIRELESS EQUIPMENT. 


Co., Ltd. 


The apparatus incorporates an automatic starter of 


A view of the 1} kilowatt spark 
transmitter recently installed upon the ss. * Chitral” by the Radio Communication 


the solenoid 


type. 


BIT 
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travelling case should the receivers be 
required for portable purposes. | 

The Sarawak Government are installing 
Marconi telegraph and telephone equip- 
ments in two. of their wireless service 
stations, and are also O ening up new 
lines of communication by the use of 
further equipments of æa similar con- 
struction. , 


~ 
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: MISUSE OF CALL SIGN. 
- Mr. A. E. J. Symonds (2PZ) states 


that during the last three ‘months he has | } 


received a number of QSL cards from- 
America, the Continent, and Great 
Britain, although he has not transmitted 
during all this time. He will welcome 
any information enabling him to discover 
who is using his call-sign, 
oo oo f : 

FOR NORTHERN AMATEURS. 

Mr. Alan Smith, 48, High St., Yiewsley, 
who has recently been allotted the call- 
sign 6VP, wishes.to get into touch with 
an amateur transmitting station in Scot- 
land or the north of England for a re ular 
6 months’ test on a wavelength of 90 
metres. . . 

a 00600 
PARLIAMENT NOT MUSICAL OR . 
| DRAMATIC. 


In the course of the. debate on the 
Dramatic and Musical Performer’s Pro- 
tection Bill, the Parliamentary Secretary 
to the Board of Trade referred to the 
possibility of broadcasting the proceed- 
ings of the House. The Deputy Speaker 
was, however, doubtful w ether these 
could be considéred either musical or 
dramatic. . 

0000 
BROADCASTING IN POLAND. 

Reference was made in a recent issue 
to the commercial wireless station at 
Cracow, Poland, which, it was stated, 
would shortly be employed to relay pro- 
_grammes from the Warsaw broadcasting 
station. . 

We now learn from an authentic source 
that this information was incorrect and 
that the Cracow station is totally unsuit- 
able for work of this kind. An experi- 
mental broadcasting station has been in- 
stalled at Varsovie by the Société Radio- 
technique Polonaise, and transmits ten- 
‘tative programmes on Saturday evenings. 

/ 0000 , 


BOOKLET ON CRYSTALS. 


1. | 
: 


_ Messrs. Leslie G. Russell, Mineralogists, | 


of. 1 to 5, Hill Street, Birmingham, have 
recently prepared for free issue on appli- 
cation’ a useful eight-page - booklet 
entitled ‘Radio Crystals.” It contains 
much helpful information on the com- 
position, properties, and relative merits 
of the various substances used in crystal 
detectors. ` . Da 
0000 


COMPETENT REPAIRERS WANTED. | 

In the Evening News of June 27th 
attention was drawn to the damage often 
done to receiving sets by incompetent 
traders who undertake to do maintenance 
and repair work. <A scheme by which 


really competent repairers would be 
authorised and recognised is warmly 
advocated. 

B2 


uthe crystal” 


‘week’s 
inside end of the coil S, was shown joined 
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YOUR CALL SIGN? 


For the benefit of others as well as them- 
: selves, amateur transmitters, both in 
: - Britain andin other countries of the world, 
: are earnestly requested to co-operate in the 
3+ preparation of reliable information re- : 
garding call-signs, etc., by forwarding :. 
A particulars of their stations to : 
i" the Editor of “The Wireless World,” 
139-140, Fleet Street, London, E.C.4. 
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SCRAMBLED BROADCASTING. 


The Nation and Atheneum in its 
issue of June 27th emphasises the vast 
difference between broadcasting condi- 
tions in this country and the United 
States. _ Here, the majority of listeners 
are, more or less, content to receive ‘‘ on 
the programme from the 
nearest B.B.C. station, but over there the 
six hundred competing stations make 
high selectivity almost essential, and it 
ig stated that the new station in Chicago 
will transmit on ever-varying Paeahi 
that can only be picked up by those 
possessing a costly “ unscrambling ”’ 


apparatus. 
oo0oo0o0 


i A CORRECTION. 

In the circuit diagram in Fig. 1 of the 
article on a “ Reflex Neutrodyne ”’ in last 
issue, it is regretted that the 


to the lead from the T.P. connection to 
the L.F. transformer. The inside end of 
8, should be connected, of course, to the 
moving vanes of the condenser ©, as 
indicated in the wiring diagram in Fig. 7. 


“INTERNATIONAL AMATEUR RADIO UNION 
Mesdquertors; HARTFORG, CORT.. U, $. A 
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a 
IBA MEMBER OF THE INTERNATIONAL AMATEUR RADIO 
UNION ANO 16 ENTITLED TO ALL THE PRIVILEGES OF 
memocrsnie UNTIL APR 2 4 2 4 1926. 


A reproduction of the membership card 


issued by the newly-formed International 
: Amateur Radio Union. 


ADDRESS WANTED. 


We have received from 2BW America 
a letter for 5DH, but having no record 
of his name and address will be grate- 


- ful if he will communicate with us. 


0000 
INTERNATIONAL AMATEUR RADIO 
UNION. 

A reproduction appears on this page of 
the card which is now issued to members 
of the International Amateur Radio 
Union. 

Formed this year in Paris on April 
17th, the Union already shows signs of 
rapid development. According to the 
Constitution, any country having twenty- 
five members may form a national section 


of the Union, the aim of which is to | 


possess a section in every country of the 
globe and so give everyone greater oppor- 
tunities for the enjoyment of amateur 
radio. 
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BELGIAN BROADCASTING 
PROGRAMMES REDUCED. 

The disappointing response to the 
appeal made a few months ago by Radia 
Belgique for public support has necessi- 
tated the cutting down of their weekly 


programme. Afternoon! transmission will 
take place ọn Tuesdays, Thursdays, and 
Saturdays only. 


The evening transmis- 
sions will not be modified for the present. 


ooo0o0 
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WIRELESS PIRATES. 

According to reports, there are now 
14 million listeners. who have not yet 
taken out a licence, notwithstanding the 
warning held out by the Postmaster- 
General in connection with the new 
Wireless Bill. H 

0000 


PRESENT ADDRESSES WANTED. 


We are asked by the Hon. Secretary of 
the R.S.G.B. to state that he has certain 


literature and copies of the Society's 


Journal, which he wishes to forward to 
the undermentioned members whose pre- 
sent addresses are unknown to him. He 
will be very gratified for any informa- 
tion of their present whereabouts. 

The last known address is in each 
case given below .—F. G. Aylott, 8, 
Sumatra Road, Kilburn, N.W.6; L. 
Birch, 50, Limesford Road, 
ley Park, S.E.; F. H. Dupre, 2, 
Edinburgh Mansions, Howick Place, 
S.W.; P. V.- Dupre, 101, Dartmouth 
Road, Brondesbury, N.W.2; J. G. Evans, 
“ Highbury,” Harrop Road, Hale, 
Cheshire ; A, S. Gothard, 8, 
Longford Terrace, Folkestone; E. Hare, 
“ Penelve,’’ Leiston, Suffolk ; 
tain Sir J. W. Mackenzie, 
F.R.C.S., 15, Upper Richmond 
§.W.15; G. Mahon, 11, Haymarket, 
S.W.1; F. Marshall, Junr., 2, Park 
W.1; J. C. Mason, 16, Cres- 
singham Road, New Brighton, Ches. ; 
Captain Simon Orde, 16, Pelham Cres-_ 
cent, W.7.; J. _B. Purefoy, c/o 
Royal Automobile Club, S.W.1; Rev. 
Phillip S. Sidney, 4; River Terrace, Sun- 
bury-on-Thames ; M. Smith, 53, 


South Tay Street, Dundee; H. J. Tal- 
bot, 1, South Hill Mansions, South 
Hill Park; N.W.5. 

oo0oo0o0 


CATALOGUES RECEIVED. 
Battery Co. Ltd. (Bakers Derbyshire). 


O-P i ustrated leaflets dealing with D.P. storage 
- batteries, types LSH and LY. 
paris-Radio (2, Rue Manuel, Paris). Iilustrated 


rice Rae of valve and crystal receivers an 
oud-speakers. 

A. H. Hunt, Ltd: (H.A.H. Works, Tunstall Road, 
Croydon). Lesfiet No. 152, describing the 
” Easitune ` anti-capacity handle, 

Burndept Wireless, Ltd, (Aldine House, Bedford 
Street, Strand, London, W.C.2.). Publication 
No. 262, May, 1925, catalogue of Burndept 
apparatus. Price 1 


8. 
Houghton, Ltd. (88-89, High Holborn, | London, 


W.C.1). Houghton's “ Radio News,” Vol. 2, 
No. 2, containing illustrated descriptions of 
newly introduced. radio apparatus and acces- 
sories. 

$. C. Brown, Ltd. (Victoria Road, North Acton, 
- London, Ww .3). Art catalogue describing and 
illustrating Brown wireless instruments and 
telephones. a 

F. E. Wootten, Ltd. (56, High Street, Oxford). 
Catalogue of Wootophone wireless sets and com- 


ponents. 

Ripault’s, Ltd. (King’s Road, St. Pancras, London, 
N.W.1). Radio iists D 1, D 2, D 3, D 3s, ete., 
relating to Ripault’s wires and cables and 
wireless components. . 

Goswell Engineorin Co, Ltd. (12A, Pentonville 

Road, London, N.1). Illustrated cataloguc of 

Quality wireless components. 
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Detailed Description of the New High=Power Broadcasting Station Now Nearing 


and the statión is well on its way towards com- 
pletion. With practically all the apparatus in- 
stalled, one mast completed and the other nearly finished, 


R wena work at Daventry has been very rapid, 


the station should be in good 
order for the opening by the 
Postmaster-General on July 
27th. 
Details of the station have 
now been given, and it has 
been possible to secure 
some excellent photographs, 
taken a few days ago, of the 
Jayout of the station and 
apparatus. It is hard to 
believe that the work of 
building the station has been 
carried out in less than six 
months. So 
The site of the station, one 
of the highest points in the 
Northampton uplands, covers 
altogether about 6o acres, of 
which only a part is in use 
for the present station. It is 
interesting to note that it is 
built on the high ground 


4-10 


Completion. 


Fig. 1.—The vario coupler to the aerial circuit. 


called Borough Hill, the situation of an old Roman 
Camp, overlooking the ancient Watling Street—the road 
that the Romans built from Dover to Chester. 

The buildings consist of a power-house, a small trans- 


former building (these two 
are seen in the heading 
photograph, which is taken 
from one-quarter way up one 
of the masts), and quarters 


for housing the staff of six 


resident engineers. 

The power house is over 
120ft. long and 65ft. wide, 
and contains one large 
room for the transmitting 
set, a generator room, am- 
phifier room, workshop, 
two offices, and also a 
small test studio, which 
will be draped and fur- 
nished in a manner similar 
to the studios at 2, Savoy 
Hill. 

The masts are of the lat- 
tice type with triangular 
section, and are 5ooft. 
high. They are each sup- 
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Daveatry,— 

ported by three sets of guy 
ropes, ‘spated at 120°, and 
are. mounted on steel bases 
with very solid concrete 
foundations. | 

As the ground is 65oft. 
above sea level, the tops of 
the masts will actually be 
1,150ft. above the sea. On: 
the top of each `.mast is 
fitted a warning light for 
aircraft. One of these lights 
is shown in Fig. 6, the glass 
dome covering four electric 
lamps, and these are flashed 
according: to a prearranged 
code by means of the motor 
contact-maker shown in the 
picture. ; ® 

The aerial is of the 'T- 
type, the horizontal part 
consisting of six wires spared 
by hoops 6ft. in diameter, 
with a similar lead-in. The 
span is about 6ooft. 

The earth system consists 
of a ring of zinc plates 
200ft. in diameter round 
about> the power house. 
The ring of plates is 
clearly shown in the head- 
ing photograph, and 
radial connecting wires 
from these ` plates are 
brought to the insuiator seen i o g 
on top of the roof of the power house. The lead-in from 
‘the aerial is also brought close to the same point. 

In addition to the main earth, there is a buried earth 
underneath the power house, and to this is earthed the 
frames of the machines and transmitting apparatus. 


[j 
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Fig. 2.—The drive oscillator panel. 


An Efficient Radiation System. 
With this type of aerial and earth, especially as it ‘is 


situated on such high ground, a very efficient radiation” 


system has been obtained, and with the set working at 
the same power as now in use at Chelmsford, signal 

l strength at corresponding 
ranges should be greater. 


Chelmsford. 
The power supply for the 


Electric Light and Power 
Co., at a voltage of 11,000, 
the supply being 3-phase 
A.C., and this ` is trans- 
formed down to 375 volts in 


The lighting of the station is 
taken from one phase at 210 
volts. 

For the transmitter itself. 
there are eight machines, 
each containing. 3-phase in- 
duction motors, three ‘of 
them being motor generators. 


(Fig. 3.—Generai view of the transmitter room. and five motor alternators. 
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from Daventry than from. 


station is taken from the’ 
mains of the Northampton. 


the small separate building. 


i 
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Deventry.— 

Seren of these machines are 
shown in Fig. 4, the two 
left-hand ones being two of 

the 20-kw. motor yeterators 

fdr supplying the filaments 
of the oscillator and modu- 

lator valves. ' Next to 
these are, two 20- kw ; 

motor alternators for the fila-. 
ments of the drive and recti- 

her systems, and the last 

three are 7o-kw. motor alter- 

nators for the high- tension 

supply of the set. 

The motor alternators give 
a voltage :of 1,000 at 300 
cycles, and for the high-ten- 
sion this is transformed up, 
giving a rectified voltage of Rak EN 
10,000. The machines Are ar _ Fig. 4.—A glimpse in- the machine room, 
all conveniently controlled by one switchboard. ` with many minor improvements suggested during the run- 

ning’ experience of that station, and various safety and 
The Transmitter. stand-by devices are incorporated as are necessary for a 

-¢ oming now to the transmitter itself, ‘the. design is permanent station. 

practically identical with that of the Chelmsford station, . The set is divided into five parts—the rectifiers, the 
eects 7 ; drive oscillator, the main 

oscillator, the sub-control, 
and the control system. 

All of these, except the 
sub-control, contain water- 
cooled valves, and special 
arrangements have been 
made to ensure that the 
water supply for this pur- . 
pose is more than adequate, 
as the consumption of water 
to keep all these valves cool 
is quite large. 

It is interesting to note- 
that the method of spraying 
the water into small tanks 
where it is led to and away 
from the anodes of the 
valves, keeps the anodes 
and their water jackets per- 
fectly insulated. — 

The general lay-out of 
the transmitting room is 
shown in Figs. 3 and 5. 
‘In the foreground in Fig. 3 
3 1s the speech transformer. 
HITE NE a ms; each. winding having an in- 
aig ot ras Ae ductance of the order of 50 
l.-.:ries. To the right of thts 
are the air core chokes. Be- 
hind, from left to right. the 
drive panel, the oscillator 
T g f panel, the’ rectifier panel. 
T EN en Capi At the back the frames for 
eR the large air condensers (one 
fe plate of these is shown on 


Fig. 5.—The sub-contro!l panel is seen in the foreground, with the main control panels in the rear. end), and, to the right. the 
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— panels, while right behind 


50 
Daventry.— a 
main: switchboard of the ` 


set. In Fig, 5 are.seen the 
sub-controf panel, and be- 
hind it the main control 


can be seen the rectifier 
panel and, on the ground, 
some of the smoothing con- 
densers. 4 
The power of the set will 
be 25-kw. to the main oscil- 
lators, but the motor alter- 
nators and generators are 
capable of dealing with 
more than twice this power, 
so that an increase of power 
could be obtained by the 
addition of extra valve 
panels. The wavelength of 
1,600 metres will be ”’re- 
tained. The wavelength 
will be absolutely constant as - 
a result of the special rigid k 
inductances in the drive circuit. Moreover, the large air 
condensers in the main high-frequency circuits are shielded 
and thus protected from interaction with other parts of 


the circuit. | 
Land Lines and Amplifiers. F 


The transmissions from the Daventry station will 
‘emanate (like the Chelmsford transmissions) from 
London, the music being sent to Daventry over Post Office 
land lines, several spare lines being provided to avoid 
any possibility of a breakdown. There will be amplifiers 
at Daventry to amplify the music up to the strength- re- 
quired to operate the-sub-control valves of the transmitter. 
Special amplifiers have been designed for the London and 
Daventry ends of the line to ensure that the least possible 
= distortion is experienced, 
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The expedition ship * Charles Brower.” 


so that the quality of trans- 
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Fig. 6.—The aircraft warning light and automatic contact maker. 


mission from Daventry should be equal to that of London. 
The present Chelmsford site is considered advantage- 
ous by way of providing an alternative transmission for 
listeners on the south coast when experiencing interference 
by ship and coast station jamming, and no doubts need 
be entertained as to the ability of the new station at 
Daventry to fulfil this requirement. 

It appears that the transmitter has a very excellent lay- 
out, and when completed will be of very smart appear- 
ance, and there is no doubt that the Daventry station will 
be the finest and largest broadcasting station in the world. 
If it maintains the quality of the transmission now sent 
out from Chelmsford, British listeners will have no 
reason for being anything but proud of the latest addr 
tion to the B. B.C.'s’ i of stations. z 


ANOTHER AMERICAN 
w EXPEDITION. l 


Nee among the numerous 
expeditions now being con- 
ducted from America is that of the 
s.s. ‘‘ Charles Brower,’ commanded 
by Captain Carl Hansen. This 
vessel, which carries a powerful wire- 
less equipment manufactured by the 
Zenith Company, is proceeding on a 
commercial expedition to North 
Alaska in the interests of the fur 
trade. An attempt will be made to 
keep in wireless touch with the outside 
~ world during the entire voyage, and 
while the vessel is at Point Barrow, 
Alaska’s. most northerly point, it is 
hoped to communicate with the 
McMillan expedition. The photo- 
graph shows the s.s. ‘ Charles 
Brower ’’ prior to sailing. -> 
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Broadcasting the Scotch Express. 


N interesting experiment was carried 
. out by the B.B.C. on June 3oth in 


broadcasting conversation and 
train noises from the footplate of a Scotch 
express leaving King’s Cross at 8.25 that 
evening. 
` The “technical arrangements were under 
the charge of Capt. West. The railway 
cgmpany provided a brake van in which 
to house the train transmitter, which con- 
sisted of a choke control telephony set of 
low power working entirely off batteries. 
The aerial (three wires) was run 18in. 
above the roof of the van, and the earth 
was made to the two bogies of the van 
and also to the tender and engine, thé 
van itself being placed directly behind 
the engine. The microphone, which was of an improved 


carbon type, was suspended by means of rubber bands 


to avoid vibration on the side of the cab, thus enabling 
the announcer and official of the railway, who were on 
the footplate, to make remarks about the journey, with 
the engine and other noises as a background. The engine- 
driver and fireman also joined in the conversation. 
The difficulties experienced were those of mounting 
the apparatus to avoid vibration and consequent ponging 


eefs in the brake van. 


. avoid shocks. 


left), who was In charge of the technical arrangements, photo 
Note the suspension of the trans 


r 
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The brake van, which housed the low-power telephony transmitter. 


and variation of wavelength, and the obtaining of an 
efficient earth, the reason being that no rigid earth could 
be obtained, the running contacts of the wheels and 
bogies continuously vary ing the earthing efficiency. 

With regard to receiving, the railway company pro- 
vided a single wire chosen from the group of line side 
telegraph wires from Potter’s Bar to Hitchin. This 
Wire was cut at each end, and was tapped at Hat- 
field Station and connected to a loose coupled wireless 
receiving set, which comprised several 
stages of high-frequency, a detector, and 
two low-frequency valve amplifiers. The 
transmission, therefore, consisted mainly 
of wired wireless along this wire, the con- 
nection on to this wire being made by a kind 
of inductive effect from the aerial on the 
train, and the sounds as picked up on the 
Wire were transferred over Post Office 
land lines to 2, Savoy Hill, and then 
radiated from all stations. 

The mobile equipment was in the hands* 
of Mr. Honri and Mr. Murray, of the 
B.B.C. research staf. 7 

It must be realised that wired wireless 
has never been attempted before on such 
a short wavelength as 100 metres, and 
the success of this experiment points to 
the possibility af a similar method being 
used on a wavelength more suitable for 
wired wireless, such as 20,000 metres. 
No doubt the time will core when every 
long-distance express train will have its 
telephone installed by means of which 
any passenger may communicate with any 
Post Office telephone subscriber through- 
out the British Isles. 
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THE OLDHAM HIGH-TENSION ACCUMULATOR BATTERY. 


The extensive use of power amplifying valves necessitates a 
source of plate voltage which is. capable of delivering heavy 
currents for prolonged periods, while the recent popularity of 
the superheterodyne receiver compels the amateur to turn his 
attention to a means for deriving liberal plate current supply. 
It is not only the number of valves employed in a superhetero- 
dyne receiver that gives rise to a heavy plate current consump- 
tion, but the fact also that positive grid bias is frequently 
employed to stabilise the intermediate high-frequency amplify- 
ing stages. It would appear that one of the most satisfactory 
methods of deriving liberal plate current supply is from the 
accumulator type high-tension battery, and Messrs. Oldham & 


Oldham 120 voit accumulator high tension battery. 


Son, Ltd., Denton, Manchester, now market a particularly use- 
ful model. The cells consist of glass box containers sealed to 
prevent the spilling of acid, and fitted with vents and lead 
lugs. The battery is made up in sections each of six cells, and 
the accompanying illustration shows a number of these sections 
assembled to form a 120-volt battery. 

By this method of assembly easy access is obtained to any 
individual cell. 

i oo0oo0oọo 
GRAMOPHONE LOUD-SPEAKER ATTACHMENT. 

An interesting device is offered by Messrs. C. G. Vokes, 
38, Conduit Street, Regent Street, W.1, for making use of the 
reproducer and horn of a gramophone to serve as a loud-speaker. 

This instrument is arranged to stand on the revolving table 
of the gramophone, and at its centre is a small V-ended peg, 
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A Review of the Latest Products of the Manufacturers. 


to which is imparted the vibrations normally delivered to a 
loud-speaker diaphragm. The needle of the reproducer rests on 
this Vy throwing into vibration its mica diaphragm, and thus 
giving loud-speaker reproduction 


The Duice-Tone gramo- 
phone attachment. The 
centre stud is used for 
imparting vibrations to 
a gramophone repro- 
ducer. 


WEBBER COILS AND COIL-HOLDER. 

A welcome departure is made in the spacing between the pin 
connectors in the new three-coil holder made by Messrs. N. V. 
Webber and Co., Ltd., of Vale Road, Oatlands Park, Wey- 
bridge. -Without exaggerating the losses present in the plug- 
in type of coil, it must be admitted that the usual pin and 
socket design, although quite satisfactory on broadcasting wave- 
lengths, requires modifying for use in circuits on the ultra-short 


Short wave coil and coil 
holder with widely spaced 
pin mounts, a product of § 
Messrs. N. V. Webber & ~ 
Co., Ltd. A 


wave band. The plug-in coils used are carefully designed, bear- 
ing in mind the usual causes of inefficiency in coil construction. 
A mounting piece having widely spaced connectors is made use 
of, necessitating the introduction of this specially designed 
holder. 
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In the design of receivers for short 
wavelengths it is of little use to apply 
methods which have been developed 
primarily for the broadcast band of 
wavelengths. 

A new technique has to be developed 
for waves below 100 metres, and the 
following article contains a description 
of many devices that have become 
standard practice in short wave work. 


By J. G. MACVIE. 


HE number of. interesting wireless transmissions, 
both telephonic and telegraphic, now taking place 
on waves below one hundred metres is evidence! 

by the lists of ‘‘ Calls Heard ’’ appearing in this journal, 
and those experimenters! who are working on these lines 
will doubtless find interest in the following brief descrip- 


tion of a special receiver to cover wav elengths of from 


40 to approximately 120 metres. 


The Circuit. 
After much experimenting, the circuit shown in Fig. 2, 
which has been recommended in a previous issue,’ was 
chosen as the most efficient and most easily controlled. It 


consists of a detector valve, followed by a single stage of - 
transformer-coupled low-frequency amplification, reaction - 


1 The Wireless~ World, October 15th, 1924, p. 68. 
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Pig. 1.—The tuner unit, viewed from the back of the instrument. 
mounted horizontal in the centre, with the reaction coil on the left and the aerial coil on the right- 


hand side. 
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being obtained by a combination of magnetic and capacity 
coupling.. The great advantage of this method is the re- 
markably smooth oscillation control obtainable with the 
-reaction condenser, without appreciably affecting the 
tuning of the secondary (or grid) inductance. 

The aerial inductance is ‘‘ aperiodic,’’ the coupling 
remaining fixed in relation to the secondary coil, whilst 
oscillation is facilitated by means of the air-dielectric 
condenser in series with the aerial coil. 

A high-frequency choke is included in the plate circuit 
of the detector valve, but none is employed in the tele- 
phone leads. 


The Tuner. 


~ 


Although some few short wave transmissions can be 
received with the usual type of tuning coils and con- 
densers, the construction of a 
low-loss tuner is in most 
cases essential. In this set 
the tuner is wound with 
No. 18 S.W.G. enamelled 
wire, the turns being air- 
spaced and supported with 
the least possible amount of 
dielectric material. 

Details of the coil supports 
are given in Fig. 8. ‘The 
end supports for the 
secondary coil (a) are cut 
from }in. ebonite, while the 
spacing strips (b) for the 
secondary coil, the aerial coil 
support (c) and the reaction 
support (d) afe cut from din. 
sheet. For the aerial and re- 
action coils additional spac- 
ing strips, one for each coil, 
will be required. These will 
differ in shape from the 
designs shown at (c) anil 
(d) in Fig. 8 only in the 
omission of the projections 
used for fixing the coils to 
the baseboard and reaction 
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Short Wave Work.— 

spindłe respectively. As will 
be seen in Fig. 1, the sup- 
porting strips are fitted to- 
gether at right angles. 

For the wavelength range 
of 40 to 120 metres, the . 
aerial coil should contain 
nine turns, the secondary 
coil thirty, and the reaction 
coil twenty-five to thirty 
turns. 

The aerial and secondary 
inductances are wound as k} 4 
single-layer coils on a : 
former 3in. in diameter, the 
wire having been previously 
stretched to harden and 
straighten it. The coils are then thréaded through the 
holes in the ebonite supporting strips i 


Fig. 4.—Drilling dimensions for the front panel. 
B, 5/16in. dia.; C, §/32in. dia.; D, 
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The sizes of holes are as follows: A, 7/8in. dia. ; 
1;/8in. dia. and countersunk for No. 4 wood screws; E, 4B.A. 


tapping (0-116in. dia.); F, 3/32in. dia. 


Fig. 2.—Circuit diagram. A coupiee tuner is employed with an 

untuned aerial circuit. The combination of magnetic and capacity 

reaction gives Smooth control over the reaction coupling on short 
wavelengths. l 


The secondary coil has six tappings at its low potential 
end, at the first, fourth, seventh, tenth, twelfth, and 
fourteenth turns, the tapping points being ‘‘ staggered.” 
The leads are then carried straight to six small well- 
spaced sockets on the panel. 

The reaction coil has five layers, each of five turns, 
the vertical supporting strip being extended and carried 
on a length of 2 B.A. brass rod, by means of which its 
position can be varied by rotating the small knob on the 
face of the panel. Once a suitable position of the coil 
has been found, it is left fixed, and fine reaction control 
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ition of components mounted on the base board. The valve panel is raised 
ase board on wooden supports screwed to each end of the ebonite strip. j 


obtained by altering the capacity of the reaction con- 
denser. 


Fixed and Variable Condensers. 


The air-dielectric condenser in series with the aerial 
reduces the effective capacity across the A.T.I., stimu- 
lates oscillation, and sharpens tuning. It is similar to 
one described in the issue of this journal for October 8th, 
1924, and has five plates 1fin. x rin., with a spacing 
of yin. 

The variable condenser tuning the secondary coil, and 
also the reaction condenser, are of the two-plate vernier 
type. They have an extremely low minimum capacity, 
whilst the maximum capacity variation is just sufficient to 
tune between the tappings of the secondary inductance. 
This secondary condenser is fitted with a vernier knob 
giving a gear reduction of 3.5 to 1, and even then tuning 
is remarkably sharp. v W% 

The grid con- ? j 
denser “s of 
0.0002 mfd. 
capacity, and 
the leak has a 
value of 3 
megohms. The 
value of the 
grid leak has a 
marked influ- 
ence on the smoothness of the reaction coupling, and a 
— suitable value should be 
found by trial for the par- 
ticular detector valve in use. 

The high-frequency choke 
consists of 220 turns of 36 
S.W.G., D.S.C. copper wire 
on an ebonite tube Iin. in 
diameter and 3łin. long. 


Fig. 5.—Terminal - The sises of holes 
are as follows: » 5/32in. dia.; B, 1/8in. 
dia. and countersunk for No. 4 wood screws. 


tically on the base board 
near the intervalve trans- 
former, and is clearly shown 
in the photographs in Figs. 
6 and 7. 

The back of the panel, 
with the exception of the 


/8 


-The choke is mounted ver- 
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end in close proximity to the 
secondary inductance, is covered 
with an earthed copper foil 
screen in order to eliminate the 
“ hand-capacity °’ effects which 
are so marked on these short 
waves. 

The valves are carried on a 
raised ebonite platform .be- 
hind the panel, the sockets 
being of the low-capacity 
type now procurable, and on 
the panel immediately before 
them are the inspection 
windows and two 30-ohm. 
rheostats. | 

The low-frequency transformer is well screened and is 
mounted close to the battery terminal strip on ‘the base- 
board. In a receiver of this type, quality of telephony 
is generally of secondary importance, and a high-ratio 
transformer may be employed with the object of “obtain- 
ing an increase in amplification. A 4:1 ratio will be 
satisfactory for general reception, though a 6:1 or 8:1 
ratio may be used for C.W. work, provided that the 
primary winding is not too small. Separate high-tension 
terminals are provided for the detector and low-frequency 
valves. An accumulator H.T. is recommended as a com- 
plete absence of set noises is essential if long-distance 
amateur transmissions are to be logged successfully. If 
an H.T. battery consisting of dry cells is to be employed, 
condensers of about 1 mfd. capacity should be connected 
between each positive tapping and minus H.T. 

All wiring is short and well spaced, and is carried out 
with No. 16 S.W.G. tinned copper wire. The whole set 
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Fig. 7.—View showin the valye platform, L.F. transformer and 


high-frequency choke coil. 
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Fig. 6.—Rear view ol tha finished recelver. 


is contained in a wooden cabinet, the internal dimensions 
of which are 16in. x 6in. x 5in. 
— Performance. 
Results obtained are very satisfactory, using two 0.06 
type valves with standard four-pin sockets. NKF is 
frequently received with the aerial and earth disconnected. 
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Fig. 8.—Details of the coil supporta. The secondary coil supports 

(a) and (b) are cut from 1/4in. and/ 18in. ebonite res vely. 

The aerial and reaction supporis are constructed with 1/8in. 

nite. 

The adjustments under these conditions are, of 
course, rather critical, but the results thus obtained are 
instructive inasmuch as they indicate that a valve with 
grid rectification, supplemented by reaction, is capable 
of responding to infinitely small input voltages. For 
long-distance amateur reception, therefore, the additional 
complication of H.F. amplifying valves does not appear 
to be justified. KDKA has been received under similar 
conditions. With an average aerial and earth NKF, 
WRP, KDKA, and many American, Cuban, French, 
Dutch, and Swedish amateurs are received at good 
strength. 
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LIST OF COMPONENTS. 


Front ebonite panel, I6in. x Gin. x }in. 

Terminal panel, 5in. x Ihin. x jin. 

Base board I6in. x din. x $in. \ 

2 Vernier condensers, approx. 0:0000? mfd. 

1 Fixed mica condenser, 0.0002 mfd. 

1 Grid leak, 3 megohms. | 

2 Filament rheostats, 30 ohms. 

1 Intervalve transformer, 4 : 1 ratio. 

Materials for series aerial condenser, tuning coils, etc. 


. 
P aaa = 
YES a CORAM Be bes Ree 
soin e aaas usaian 
Sate hd AAAs oP T a g 


SAVOY HILL 


Plymouth. 

The Plymouth station is maintaining 
its reputation for outside broadcasts, and 
has recently transmitted the songs of 
blackbirds, skylarks and a blue jay from 
a thicket about ten miles from Plymouth. 
Although only a relay station, Plymouth 
is very active in its outside broadcast 
work. It was the first station to bring 
. the sea to the listener’s home. A micro- 
phone was placed on the beach in Bovi- 
sand Bay, about four miles from 
Plymouth on the eastern extremity of 


the breakwater in Plymouth Sound, and - 


the noise of the waves was broadcast 


from all stations. 
ao0oo0o 


Waves “On Tap.” 


An interesting technical feature of 
this transmission was that Plymouth, in 
common with other stations, has two 
lines to London. On one the station was 
taking the London programme, and on 
the other, which is normally used as a 
control line, the sea was brought to Lon- 
don. It is a singular fact, therefore, that 
the sea from Plymouth went to London 
and back again to Plymouth before it 
was actually broadcast from the Plymouth 
aerial. The sound of the waves was 
‘fon tap” for the use of London, as it 
was needed at varying times throughout 
the two hours’ programme during the 
evening. i 

nooo 
Training Announcers. 

The training of announcers alluded to 
in these columns a week or two ago, is 
not the only problem with which the 
B.B.C. is faced in this connection. It is 
a case of “first catching your hare,” and 
there is considerable difficulty in obtain- 
ing announcers of the right type. Per- 
fect articulation is not the sole qualifica- 
tion. Tact and personality count for a 
good deal, and the possession of a degree 
of wit of the right sort—not of the 
variety stage kind, however—is also an 
‘asset. General knowledge is essential. 
o000 


American Announcers. 

American broadcasting companies pay 
a good deal of attention to their choice 
of announcers, and the position is impor- 
tant enough to warrant particular care 
in their selection in this country as well. 
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200 Feet Aerials ? 


It has been suggested that great assist- 
ance would be afforded to listeners if the 
length of aerial wire could be increased, 
and one listener suggests that aerials 
should be fifty feet high and 200 feet 
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long. The present maximum is 100 feet 
and it is likely to remain at that figure. 
o000 


French Aerials. 

They order these things differently in 
France. There are no restrictions on the 
length of aerial, and consequently they 
usually consist of four wires about 300 


THE TRAIN EXPERIMENT. An in- 
teresting photograph taken on top of the 


wireless coach, showlag the aerial on 


its supports. Broadc o from a train 
was carried out with gratifying success 
on Tuesday, June 30th. 


feet long. When broadcasting in that 
country reaches the British standard of 
development, it is fairly certain that some 
restrictions will be imposed. 
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Public Hall Broadcasts. 


Some alarm is being expressed over the 
B.B.C. experiments of broadcasting from 
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TOPICALITIES. 


public halls, and it is stated that if the 
broadcasting policy is to create studios 
equipped with an auditorium capable of 
seating thousands of persons at each 
broadcasting performance, wireless is un- 
donbtedly entering into direct and serious 
competition with the theatrical entertain- 
merit providers of the country. 
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Competition Not Intended. 

Nothing is further from the company’s 
mind, I am told, than to compete’ with 
other forms of entertainment by providing 
seating accommodation for ‘ thousands 
of persons ’’ in public halls or theatres in 
direct competition with other forms of 
entertainment. The Y.M.C.A. Hall was 
well filled on the occasion of the recent, 
experiments, but the small admission fee 
which was charged, i.e., sixpence per 
head, was for the useful purpose `of 
augmenting the funds of the Children's 
Hospital Wireless Scheme, and was a 
uniform and purely nominal charge, the 
philanthropic object being clearly stated. 
as it would be on the occasion of any 
future broadcasts of a similar nature. 

ooo°0o 


Copyright. 

Needless alarm has also been expressed 
as regards the question of copyright in 
any theatrical plays which may be broad- 
cast. The arrangements which have been 
made with associations of theatre 
managers are specifically for the purpose 
of reguljarising the broadcasting of ex- 
cerpts of stage performances, and in this 
connection it is pointed out that the 
B.B.C. has organised over 106,000 hours 
of programmes without the necessity of 
establishing a legal criterion for the 
assessment of copyright interests in 
broadcasting. 
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Contract Restrictions. 

A well-known and popular author re- 
cently informed the Press that there are 
very many contracts in existence in’ which 
the broadcasting of excerpts of a play 
would be ltra vires, and managers can- 
not broadcast plays unless they are 
allowed by their contracts. ‘If it is pro- 
posed to broadcast in defiance of agree- 
meints to the contrary. the powers that 
be may find that they have not yet sur- 
mounted all their difficulties.” 

No one can accuse the British Broad- 
casting Co. of participating ia any act 
or enterprise of copyright piracy, and it 
is an improbable, if not impossible, sug- 
gestion that the copyright position will 
not be clearly ascertained before any ques. 
tion arises of resort to legal opinion. 
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Helping the Theatres. 


The impression of all connected with 
broadcasting is that the theatres will be 
helped to a greater extent than many 
connected with the profession are. at 
present inclined to admit. Nothing can 
replace the pull of the actor’s personality 
as expressed in a combination of his 
voice movements and facial expression, 
and the sympathetic response of all these 
things between the various characters. 
Broadcasting may satisfy the human de- 
mand for entertainment to a certain ex- 
tent; but it is also expected to create, 
especially in the case of a theatrical per- 
formance, a desire for sight of the persons 
heard. — 


ooo0oo 


Opera Broadcast. 


In broadcasting the second act of 
Puccini's opera, “ Madame Butterfly,” 
from Covent Garden Opera House this 
evening (Wednesday), the B.B.C. fulfills 
its original intention of transmitting one 
night of the Italian Season in addition 
to the opening night of the German 
Season, when an excerpt was broadcast 
from ‘‘ Der Rosenkavalier.” 


ooo’ 


Keen Demand for. Opera. 


It was hoped that the Italian Season 


broadcast would take place on the first 
night of that, season, and I understand 
that the Covent Garden Opera, authorities 
were in no sense to blame for the omis- 
sion. Indeed had the matter rested entirely 
between the opera authorities and the 
B.B.C., it is probable that a larger 
number of operas would have been drawn 
upon this season. There is, at any rate, 
believed to be a keen demand among 
listeners for this kind of entertainment, 
which is a hopeful, sign as regards the 
future musical education of the country. 
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Outside Broadcasting. 


Attention is being given by the B.B.C. 
engineers and the officials on the pro- 
gramme and music sides to the question 
of broadcasts from buildings other than 
the studio. The scientific aspect of 
acoustics is one which requires a good 
deal of study, and it is felt that at pre- 


sent we have only touched the fringe of | 


the problems involved. Should an audi- 
ence be present at a broadcast or not? 
Is a complete change necessary in the 
arrangement of the orchestra so that the 
positions occupied by the instrumentalists 
shall be entirely different -from those 
recoguised as normal by musical 


authorities? 
-0000 


New Microphone Necessary ? 


Should the hall in which a broad- 
cast performance takes place be square, 
oblong, Or of horse-shoe shape on 
the lines of a theatre? Should a new 
kind of microphone be devised so that 
the sounds which are received by it shall 
be diffused instead of converged, as it 
were, into a narrow compass? Where 
and how should the microphone be 
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FUTURE FEATURES. 
Sunday, July 12th. 
Lonxpon. — 3.30 p.m., Casano’s 

“Octet. 9 p.m., Wagner Con- 
cert, conducted by Percy Pitt. 
BIRMINGHAM. —3.30 p.m., A Pro- 
gramme for a Summer After- 


noon. 

Cardirr.-—-9 p.m., Instrumental 
evening. 

NEWCASTLE. —9 p.m., Chamber 
Music. , 


Moaday, July 13th: 
Lonpon.—8 p.m., “ The Services.”’ 
Programme by the Band of 

H.M. Royal Air Force. 
CanpirF.—8 p.m., Light Symphony 


Programme. 
ALERDEEN. —8 p-m., Chamber 
Music. 


Tuesday, July 14th. 

ALL Stations (except 5XX).—8 
p.m., “ Winners ” : A Revusi- 
cal Extravaganza. 

5XX.—8 p.m., Music for Strings. 

Wednesday, July 15th. 

RreaiycHam.—8 p.m., Songs from 
English Opera. 

BournemoutH.—8 p.m., “Old 


London., 

Canpirr.—o p-m., The Celtic 
Spirit. 

MANCHESTER.—-8 p.m.. The Opera, 
“Il Pagliacci” (Leoncavallo). 

NEWCASTLE.—8 p.m., An Hour of 
Opera. 


:  Grascow.—8 p.m., Orchestral Pro- 


gramme with W. H. Squire 
(’Cello). 

Betrast.—7.20 pm., 
Concert. 


Thursday, July 16th. 


Symphony 


.5XX.—8 p.m., « An Hour at a 


Party. . 
Lonnon.—8 p.m., “Way Down 


South.” 9 p.m., Chamber 
Music. ; 
MANCHESTER.—9.15 p.m., Chamber 
Music. 
ABERDEEN.—8 p.m.,  Violinist— 


Vocalist—Orchestra. 

Giascow.—8 p.m., Fair Holiday 
Programme. 

Friday, July 17th. 
Lonnon.—9 p.m., Revue, “ Radio 
Radiance.” ; 
Binuincuam. — 8 p.m., “ Melody 
and Mimicry.” W. H. Squire 

(Cello). 

Bournemoutnu.—8 p.m., Instru- 
mental Programme by Gordon 
Bryan. William Primrose and 
the Orchestra. 

Carpirr.—8 p.m., An Hour with 
the Composer, Herbert Bedford. 

ABERDEEN.—8 pm., A Summer's 
Evening Programme. 

Saturday, July 18th. 


Carpirr.—8 p.m., Instrumental 
Music of Yesterday and To- 
day. 

MANCHESTER AND 5XX.—8 p.m., 
Ballad Concert. 
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placed? These are a few of the prob- 
lems which have to be solved. 

The recent broadcasts from the 
Y.M.C.A. Hall in London were satisfac- 
tory up to a point, and the experiments 
will be continued elsewhere, in halls and 
probably in theatres, with and without 
a visible audience, until some approach 
is made to conditions which may be con- 
sidered ideal. 


o0o0°o : 


Edinburgh Station. . 


The present premises of the Edinburgh 
station have been found inadequate, and 
during July a move is being made to 
more commodious premises. To inaugu- 
rate the opening of the new station a 
special programme is being arranged for 
the evening of July 31, in which a num- 
ber of eminent artists from London 
and elsewhere will take part. Distin- 
guished citizens of Edinburgh are also, 
expected to broadcast on that occasion. 
The programme will be relayed to Glas- 


: ~ gow, Aberdeen, and Dundee. 
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Non-Stop Programmes. 

From the artistic point of view, its un- 
desirable to introduce non-stop broadcast 
programmes, but listeners are sometimes 
impatient. at the delay between items 
which occur particularly at þome of the 
provincial stations. These delays are 
usually more noticeable in the case of 
simultaneous broadcast programmes, 
and are caused by the considerable 
amount of work necessary in the 
Control, Room, the nerve centre of 
broadcasting, to secure the requisite 
amplification and to adjust intensity to 
varying local conditions. Plans are now 
under consideration which, if they are 
found practicable, will enable distant 
stations to control amplification in London 
and so enable the stations to help them- . 
selves to the London programmes at any 
moment desired. Saving in time, trouble 

and expense will thus be effected, while | 
the quality of S.B. will be improved. 


ooo0oo0 


Talks under Water. 

The attempt to broadcast from under 
water at the Zoo, to find out whether 
fishes speak or not, proved abortive ; but 
more successful was the broadcast of 
submarine noises at the ‘‘ President ”’ 
broadcast in the Thames recently. Con- 
tinuing the idea, a diver will take a 
microphone down to the bed of Belfast 
Lough and will talk to listeners. The 
Belfast station is trying to arrange with 
the Belfast Harbour officials an early 
date fot this broadcast. 

o0o000 


“High Speed.” 


Listeners must not feel alarmed by the 
title of Manchester's programme for 
July 22nd. The speed will be manifest 
in the studio and not in their headphones 
or loud speakers. The idea is simply to 
give eighteen artists, none of whom has 
vet had the opportunity of broadcasting, 
a few minutes each in which to display 
their qualities as singers, entertainers, or 
instrumentalists. 
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Squadron Drill at the R.A.F. Display. 
A S a medium for communication with aireraft in 


flight, wireless telephony is unrivalled. Informa- 
tion can be imparted much more rapidly by word 
of mouth than by the use of telegraphy and the Morse 
code, and both the pilot’s hands are left free for mani- 
pulation of the éontrols. | 
It was thraugh the stimulus given by the requirements 
of the:airman to the development of apparatus for wire- 
less telephony thata standard of quality and reliability 
was reached which made possible the inauguration of 
broadcasting: in thts country. Further, the publie in- 
terest’ In wireless which called forth the B.B.C. organisa- 
tion was awakened by the telephony transmissions fiom 
the Croydon, Lympne, and Pulham aerodromes with 
which every wireless enthusiast used to astound his 
friends and relations. 
At the R.A.F. display at Hendon on June 27th a large 
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The R.A.F. ground station at Hendon, through which the King’s orders to the No. 25 Pighter 


uadron were transmitted. 
A 22 


audience was able to compare the progress that has been 
made in the development of wireless. telepnony for avia- 
tion- and broadcasting. Tne demonstration was made 


possible by close co-operation between the signals section . 
and the Marconiphone Co., Ltd. The - 


of the R.A.F. 
R.A.F. was responsible for the communications between 
hircraft in flight and the ground station, while the Mar- 
coniphone Company arranged a system of microphones 
and loud-speakers by means of: which the King was able 
to give an order to the aeroplanes in flight. A photo- 
graph of the King in the act of giving the order is 
reproduces] on another page. 


The R.A.F. and B.B.C. Organisations. 


-A squadron of nine fighting machines, each equipped 
with wireless receiving apparatus, gave a demonstration 
of squadron dnl! under the direction of the squadron 
leader whose machine was fitted also with a transmitter. 
The squadron was also in communication with a special 
mobile ground station under the control of the R.A.F. 
from which the King’s orders were transmitted. The 


remainder of the equipment, comprising the land lines,. 
microphones, amplifiers, and loud-speakers, was under 
the control of the Marconiphone engineers. The ampli- 
fiers and control switch for this system were installed 
in a building adjacent to the R.A.F. ground sfation. 
From the contro! room land Imes communicated with 


the microphone and lou 


points on the 


!-speakers erected at distant 
and to the B.B.C., whence part 
of the including the King’s command, was 
simultaneously broadcast from all stations. Finally, 
there was a short overhead line between the control room 
and the R.A.F. ground sta- 
» tion—the only link between 

the two organisations. 
The voice of the an- 
nouncer and music from the 
Central Band of the R.A.F. 


’ 
> aerodrome 


pr ramme, 


were reproduced in- the 
groups of  loud-speakers 
erected in each enclosure, 


and the excellent quality of 
both speech and music was 
at once appreciated by the 
audience, many of whom 
had previously heard the 
B.B.C. transmissions only 
in a very distorted form 
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Aircraft Control by Wireless.— 
through inferior apparatus. It is to be regretted that 
time did not permit the installation of more than three 
groups of loud-speakers, as the wind and noise from 
aeroplane engines prevented many people on the wind- 
ward side from hearing adequately. The most interesting 
event, however, from the wireless amateur’s point of view, 
was the squadron drill. A series of flight evolutions 
were first carried out under instructions from the squadron 
leader’s aeroplane. The final instruction came from the 
King through the R.A.F. ground station. ‘The King’s 
order to alter course was also” 
heard, through the loud- 
speakers, by the audience, 
who were able to see the 
manceuvre immediately exe- 
cuted by the aeroplanes 
overheads 

Owing to external inter- 
ference, however, the results 
obtained were in no way in- 
dicative of the full capabili- 
ties of the apparatus. On 
the previous day, when tests 
were being carried out with. 
the squadron in the air, the 
transmissions were excellent, 
and the success with which 
the designers have been able 
to eliminate interference 
from engine noises was at 
once apparent. During re- 
hearsal the background of 


noise in no way interfered with the intelligibility of the- 


orders given ; indeed, one had to listen very carefully to be 
quite sure that the background of noise emanated from 
an aeroplane engine. The significance of this achieve- 


WJZ’s portable transmitter. 
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ment will be at once appreciated when it is realised 
that the commands were spoken within a few feet of the 


open exhaust of a 400 


h.p. engine. It was Control room for tte loud-epeakers, 

; microphones and amplifiers con- 

noticed that the aerials nected to the RAF. ground station. 

OQ 7 _ escriptions of this ap- 

on the ; Grebe _ ACTO- paratus have appeared in previous 
planes in the No. 25 


issves 
Fighter. Squadron, which 
gave the demonstration of 7 
drill, consisted of wires 
stretched between the wing bi 
b- 


i= 


tips and the tail. A lead-in to the cockpit was taken. 


from the centre of each wire. With an aerial system of 


this type the troublesome capacity changes associated 
-with trailing aerials are eliminated. 


In a report issued by the B.B.C. in conjunction with 
the R.A.F., it is stated that no breakdown occurred in 
any part of the apparatus, but that interference was 
caused externally by powerful heterodyning. The wave- 
length upon which the tests were to be made was pre- 
viously announced by the R.A.F., and the authorities 
are in possession of evidence’ which suggests that the inter- 
ference was deliberate, although at present the offender 
has not been traced. 


AMERICAN PORTABLE TRANSMITTER. 


ISTENERS to WJZ, the well-known broadcasting 
station of the Radio Corporation of America, re- 
cently enjoyed the thrill of hearing a graphic description 
of the boat races between the Universities of Columbia,- 
Princeton, and Pennsylvania. 

For the purpose of this transmission a special set was 
built and installed on a boat which closely followed the 
rival crews, and during the race the relative positions of 
the crews, together with other details, were vividly de- 
scribed by Major Andrew White, who is seen in the 
photograph speaking into the microphone. This set, 
using a power of 5 watts and a wavelength of 60 metres, 
communicated with the Radio Corporation laboratories 
at Van Cortland Park. 
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TRANSMISSION 
18 METRES 


A Description of 


the Equipment at 
G5NN. 


By J. H. D. RIDLEY, 


N the past two years the 
Ji activities of G5NN 
have been. confined 
solely to short-wave long- 
distance C.W. transmission, 
varied on occasion by tele- 
phony transmissions to the 
United States. and Europe. 
Conspicuous success has been 
met with on every occasion when watch has been kept at 
suitable times for international amateur communication. 
Although circuits have been many and varied at this 
station both in transmission and reception, nothing 
freakish has been employed on any occasion, and it is 
no doubt mainly due to this fact that G5NN has been 
logged in practically every country in the world except 
China. For the g5-metre band the most satisfactory 
circuit for transmission has proved to be the ‘‘ four-coil 
Meissner ’’ ; this circuit was chosen after exhaustive trials 
‘of the ‘‘ three-coil Meissner,’ Hartley, Colpitts, and 
master oscillator circuits. The main advantages of this 


circuit appeared to be the - i 
extremely stable operation at A 
all powers, ease of adjust- 

ment, freedom from har- j 
monics, absence of keying ESE 


thump, and freedom S | 
-from swinging due to | 
changing aerial con- 
stants. 

The 45- and 24- 
metre bands are 
covered by the circuit 


Simplicity in the design and 

layout has been responsible for 

the high efficiency of the trans— 
mitter. 
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General view of the transmitting and receiving equipment at G5NN. 


shown ; this appears to be the most satisfactory circuit 
for these short waves, and its operation is extremely 
simple, being as easy to tune as a go-metre transmitter. 
The valve employed was a Mullard O.250 C, standard 
in every respect, which gave excellent results. The valve 
has now been replaced by an O.250 F of similar make, 
with a slight increase in efficiency. The filament is sup- 
plied from a 12-volt accumulator through two 7/16 cables 
3ft. long; this accumulator is supported on porcelain 
feet to reduce leakage by capacity to earth. 

The grid and plate coils are wound on a 4in. ebonite 
tube threaded „ķin. deep, five threads to the inch; this 
former is supported on two wooden blocks approximately 
4in. high, thoroughly dried and well shellaced. The 
coils are wound with No. 16 §.W.G. tinned copper wire, 
each winding being separated by one pitch of the thread ; 
actually five turns are in use in each coil. The aerial is 
coupled to the grid coil by four turns of the same 
gauge of wire wound in low-loss fashion and held 
in position by tension maintained by the four 
ebonite spacing blocks, which are necessary for 
insulation purposes. ‘The grid and plate coils 
Pt are tuned by Burndept low-loss transmitting con- 
’ densers. In series with the aerial is another of 
these condensers, which is 
used for making final ad- 
justments for the aerial tun- 
ing. The aerial is worked 
on the third harmonic at 18 
metres, and is tuned by the 
condenser to 45 when work- 
ing on that wave. In order 
that it may be possible te 
see what is happening in 
the circuit the following 
meters are utilised: Aerial, 
o-2 amps. R.F.; H.T. positive feed, 0-75 milli- 
amps. ; grid current, o-50 milliamps. ; filament, 
o-12 volts D.C. ; rectifiers, 0-15 volts A.C. 
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` for measurement purposes. 
city from filament to grid was 1.92 mmfds. ; filament to | 
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Transmission and Reception on 18 Metres.— 

The high-tension supply is obtained from A.C. mains 
stepped up to 2,000 volts, rectified by. Marconi U.100 
valves, smoothed by a condenser of approximately 8 mfd. 
with suitable chokes, and passed through two high-tension 
power leads to the transmitter at the opposite side of the 
toom. The note obtained is absolutely pure, and has an 
advantage over other types of emission, being more easily 
read through jamming and atmospherics. 

The receiver at G5NN is in two units ; the valve detec- 
tor and amphifier, and the tuner unit. The detector 
valve and note magnifier is a standard Burndept II 
receiver. No alteration whatever has been made to this 
set, except the use of a DEQ valve as detector and.a 
DE ;5 valve as magnifier; the former type of low-capacity 
valve has been in use at G5NWN since the first American 
broadcast was received in 1922, when its bright emitter 
counterpart was used with conspicuous success. The 
inter-electrode capacities of these valves may be of interest 
to experimenters. Two valves (type QX) were taken 
In the first valve the capa- 


plate, 2.04 mmfds. ; grid to plate, 2.88 mmfds. In the 
second valve, filament to grid, 1.74 mmfds. ; filament to 
plate, 2.16 mmfds. ; grid to plate, 2.58 mmfds. 
Accumulator high tension of 72 volts is utilised on the 
receiver, and consists of three Exide 24-volt units. The 
filament supply is derived from a 6-volt accumulator. 
Turning to the tuning unit, this is somewhat out of the 
ordinary, and consists essentially of a secondary circuit 
tuned by a Burndept anode condenser, with double-spaced 
vanes giving a maximum capacity of 70o mmfds., a mini- 
mum of 6.8, and a dielectric loss of 23 ohms. 
box of this.condenser, which is mounted on the usual type 
of ebonite panel, is carried a three-coil holder with drilled 
out plugs to reduce losses, and also with fibre gear wheels 
to do away with any tendency towards noise when mov- 
ing the reaction coil. The aerial circuit is untuned, and 
consists of a two-turn coil of No. 16 S.W.G. tinned 


TESTING MICA. 


HE extreme care neces- 

sary in the construction of 
mica dielectric condensers is 
evidenced by the test which 
is applied to the mica plates 
as shown in this illustration. 
With the pieces of mica 
which are on test resting on 
the surface of the metal 
plate, a high voltage is ap- 
plied by means of a pencil- 
shaped electrode. The dis- 
charge in the form of a 
stream of sparks spreads out 
over the face of the -mica, 
reaching the plate at the 
eges in the case of a good 
specimen, though a faulty 
piece possessing impurities 
or fractures permits. of the 
discharge taking a path 
through the mica. 


3 TURNS 


Upon the . 
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Connections of the transmitter, which employs a 1 modified form 
the Meissner circuit. 
\ 


copper wire. The plug mounting is made of very thin 
ebonite, which carries the usual plug and socket fittings, 
which are cut down to reduce circuit capacity. With a 
three-turn coil 34in. in diameter in the secondary and a 
four-turn coil as reaction, the set tunes from approxi- 
mately 17 to 32 metres, and with a five-turn coil in the 
secondary from 25 to 58 metres. As a point of interest 
it may be mentioned that this set will oscillate freely 
with only three-quarters of a turn in the secondary with 
the condenser at zero capacity. The tuning range of this 
coil is at present unknown. 

An accurately calibrated wavemeter is used for check- 
ing purposes, and measurements can be made on either ' 
transmission or reception with ease to within one-tenth 
of a metre on the lower bands. 

It was with the aid of the transmifter described above 
that signals on 18 metres were transmitted to Australia 
in full daylight, being received there at 4.45 p.m. in the 
afternoon of April 26th. Reception was carried out in 
Melbourne by Mr. Pringle, senior engineer of Amal- 
gamated Wireless, Ltd. Signals were reported at 
strength 6, and the whole of the transmission was copied, 
in spite of the absence of a prearranged schedule. 


Dubilier Condenser Co., Ltd.) 
Operators at work testing mica by high voltage discharge. 
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The Editor does not hold himself responsible for the opinions of his correspondents. | 
Correspondence should be addressed to the Editor, “ The Wireless World, ’’.130-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


PROPOSED TECHNICAL WIRELESS SOCIETY. 


Sir,—If one reviews the wireless societies which exist at the 
moment, and at the same time peruses the wireless and tech- 
nical Press, one is forced to the conclusion that a really tech- 
nical society is wanted in Britain, a society which would corre- 
spond to the Institute of Radio Engineers of America. 


This subject has been talked over between a number of pro- . 


fessional meu and advanced amateurs, and it has been decided 
to go right ahead with the formation and registration of such 
a body. A sufficient number of keen wireless men have agreed 
to find the necessary capital for registering, and to see the 
matter through; but, to ensure lasting success, there must be 
a large membership, so that offices can be secured and good 
Proceedings issued at not infrequent intervals. 

It is intended that the society shall be called the British 
Institute of Radio Engineers. The rules and regulations would, 
as far as possible, be taken from the constitution of The 
Institution of Electrical Engineers or a similar body. 

The classes of membership proposed would be fellows, 
members, associate members, graduates, and students. Entrance 
would be by examination after proposal and seconding by 
not less than four corporate members or associate members. 
The body would be a non-political one, and would deal only 
with the technical side of wireless. It would not attempt to 
deal with the non-technical side of broadcasting. An effort 
would be made to issue Proceedings of value at monthly 
- intervals. 

It should be clearly understood that a professional standing 
would be adopted in all matters, and that the headquarters 
would eventually be situated in London. 

The society is actually in the process of being registered, so 
will all those interested or willing to co-operate please send 
in their names either to the writer or to Mr. Y. W. P. Evans, 
M.I.R.E., 66, Oxford Road, Manchester, at an early date, and 
at the same time indicate the class of membership for which 
they would apply? JAMES NELSON, M.I.E.E. 

Prescot, Lancs. 


{A copy of the above letter was forwarded to the Radio 
Society of Great Britain with a request for the Societv’s views 
upon this interesting subject. The reply is printed below. ] 


Sir,—I have to thank you for your letter of the 17th inst., 
relative to the proposed formation of _a_ professional Radio 
Society to be called the British Institute of Radio Engineers, 
and to say that the same, together with a copy of the letter 
from Mr. James Nelson, M.I.E.E., was placed before my 
Council at their meeting held yesterday. 

The Council feelSthat, while the formation of such a body 
might not interfere with the promotion of the objects for which 
the Radio Society of Great Britain is established, in view of 
the fact that the latter is an amateur scientific organisation, 
there’ might, however, be occasions on which the fact that an 
additional organisation is in existence would render it in- 
creasingly difficult to provide for each body a sufficient number 
of those papers and lectures which are so necessary to the 
successful conduct of an amateur or professional society’s 
activities. This aspect of the matter becomes more acute when 
it is borne in mind that trure is already in existence one pro- 


A 20 


fessional wireless organisation, namely, the Wireless Section 
of the Institution of Electrical Engineers. 

In this latter connection, my Council are of opinion that the 
promotion of an additional body whose interests will be centred 
in the professional wireless engineer is a matter which con-_ 
cerns not so much the Radio Society of Great Britain as the 
Wireless Section of the Institution of Electrical Engineers, 
and they feel that the question is one which merits the closest 
consideration by that body. 

° (Signed) H. A. ROCK, 
for the Hon. Secretary, Radio Society of Great Britain. 


THE B.B.C. AND DISTANT RECEPTION.- 


Sir,—I was glad to see in your Editorial comment of 
June 24th that you advocate the policy of the B.B.C. closing 
down occasionally in order to give the amateur a chance to 
test his set on other and more distant stations. 

It is a fact that the “itch for distance’’ does possess the 
users of even the most humble apparatus, and from a progres- 
sive point of view it is a very desirable thing that experimenters, 
and especially the younger and more enthusiastic of their class, 
should be given a respite occasionally from the emissions. of 
their local station. 

As you point out, the best way for the distance enthusiast 
to learn that distant transmissions are not of the same quality 
as those from a nearby source is by practical trial. But it is 
quite possible he has sufficient acumen to know this, and quite 
other reasons actuate him in desiring to receive new stations. | 

The B.B.C. have certainly toyed with the idea, but the actual 
shortening of the time occupied by them is very small; at 
present, I believe ‘that they have quietly dropped the idea 
altogether. 

I trust that your voicing of this matter will have the effect 
of obtaining this concession for the Radio enthusiast who repre- 
sents an important source from which we derive new ideas for 
receiver and component part design, manufacturers being more 
or less tied to existing forms of apparatus by reason of their 
neglect of research and experimental work. 

An instance where a defect in standard construction is avail- 
able is the coil holder. The prong and socket in these com- 
ponents are much too close together, and the same may be 
said of the pins which project from valves. In the latter case 
there are fortunately noteworthy exceptions, but the coil plugs 
are standardised. The amateur has shown that a change in both 
these cases would be desirable from the efficiency point of view, 
and I venture to say that they could point to other desirable 
improvements sufficient in value and number to justify the 
concession of which you speak. 

Croydon. E. S. TARDREW. 


SHORT WAVE TESTS. 


Sir, —It may interest some of your readers to know that I 
am now conducting fairly regular tests on 23 and 45 metres with 
the call sign 6GH. 

My present schedule is as follows :—Midnight to 8 a.m. ` 
daily: 6.30 to 7.30 p.m. on Wednesdays and Saturdays; 2 to 


Š p.m. and 7 to 7.30 p.m. on Sundays. = 


Beckenham, Kent. G. E. HITCHCOCK. 


~ Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Methods of Switching in L.F. Circuits. 
I is usually the practice, when em- 
ploying plugs and jacks or other 
methods of switching in order to re- 
gulate the number of valves in use on the 
L.F. side of the receiver, so to arrange 
matters that if the volume from the loud- 
speaker is too strong for the ordinary 
room, the final stage of L.F. can be 
eliminated, and the output of the pen- 
ultimate valve passed direct to the loud- 
speaker. Now a moment’s consideration 
will reveal the fact that it is quite the 
wrong method of procedure, for the fol- 
lowing reasons, If the volume from the 
loud-speaker is unbearably great, it is 
highly probable that considerable dis- 
tortion will be present also, due either 
tə the overloading of the loud-speaker or 
of the valve. It is becoming more and 
nore the practice nowadays for valve-set 
owners to use a special power valve in 
the final stage, with an ability to handle 
large power without distortion. If, there- 
fore, distortion due to valve overloading 
s present when all the valves of a receiver 
are in use, it is more than probable that it 
is not the final power valve that is being 
overloaded, but the preceding valve, 
which is in most cases a valve of the 
ordinary general purpose type, not having 
an ability to handie large power without 
distortion. If, therefore, we eliminate the 
fourth valve in the ordinary manner we 
shall certainly reduce our volume, but the 
distortion due to overloading will still be 
present. Obviously then, this method of 
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procedure is incorrect, and we must seek 
some other method. Fortunately this is 
by no means difficult, since the obvious 
thing to do when the volume from all 
four valves of a standard four-valve set 
is too great is to step over the third valve 
and pass the output of the detector valve 
direct to the fourth valve, which is a 
In this manner, of course, 


valve distortion will be completely 


eliminated in contrast to the more usual - 


method of switching where the fourth 
valve is eliminated and the output of 
the third vaive passed direct to the loud- 
speaker. The same argument holds true 
in a power amplifier designed to handle 
exceptionally large. power, where often 
the final valve is of the L.S.5.A. type 
having an exceptionally long ‘‘ straight 
line’? characteristic, the preceding valve 
being of the D.E.5 type, which, although 
greatly superior to an ‘‘R”’ type valve in 
this respect, cannot be said to approach 
the power handling capacity of the 
L.S.5.A. type. 

In the circuit which we illustrate an 
attempt is made to carry out these prin- 
ciples in practice. It will readily be 
seen that the output of the detector valve 
can be passed either directly to the tele- 
phones or loud-speaker or be passed to any 
of the L.F. valves. The lug and jack 
system is used ın preference to switching, 
since it is more readily adaptable to this 
circuit. An additional advantage of the 
plug and jack system in this instance is 
that the output of any experimental re- 
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ceiver, such as a short-wave receiver, can 
be instantly passed to this amplifier by 
withdrawing the plug of the detector 
valve and plugging im the output of the 
experimental receiver to the input of 
either L.F. valve, whilst the status quo 
ante can instantly be resumed by with- 
drawing the plug of the experimental re- 
ceiver and re-inserting that of the detector 
valve of the combined instrument. 
o0o00 


Methods of Eliminating Morse 
Interference. 

READER recently constructed a re- 

ceiver which had very marked 

selective properties—so much 80, 
in fact, that when tested in London it 
was found that no difficulty was experi- 
enced in eliminating the local station and 
receiving a more distant station differing 
in wavelength by only a few metres, 
without any local interference. Our 
reader informs us that tuning is very 
sharp, stations coming in at full strength. 
or being completely eliminated by a move- 
ment of only one degree on the H.F. 
tuning dial. The receiver was actually 
made for use in a coastal town where 
Morse interference is very prevalent. 
The results obtained from it, however, 


- from the point of view of eliminating 


morse, are no better than those given by 
other receivers of very inferior selective 
properties. 

This apparent anomaly puzzles our 
reader, but the explanation, is, unfor- 
tunately for coastal dwellers, very simple. 
Assuming for the moment that it were 
possible for us to construct a receiver 
capable of differentiating between stations 
only one metre apart in wavelength, so 
that a transmission sharply tuned to 300 
metres! could’ be received without any 
interference from a transmission of equal 
strength which was equally sharply tuned 
to 301 metres, it is obvious that this 
receiver would indeed be the last word in 
selectivity ; vet in spite of these properties 
it would be no more successful in 
eliminating interference than any other 
receiver if the 301 metre station com- 
menced transmitting on the 300 metre 
wavelength. Now in the case of receiv- 
ing stations situated on the coast, it 13 
obvious that there would be no cause for 
complaint if the offending Morse stations 
confined themselves to the emission of 
signals sharply tuned to the 300 or 450 
metres wavelength, as in the case of a 
C.W.. station. Unfortunately, however, 
much of the apparatus used on ship and 
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shore stations is of such antiquated 
design that the wave emitted, instead of 
confining itself sharply to a definite wave- 
length, spreads itself over a wide band 
embracing many tens of metres, so that 
actually a reputed 300 metre signal from 
one of these stations can be received with 
very little loss of intensity, if we tune 
ovr receiver sharply to 565 metres. It 
is obvious, therefore, that under these cir- 
cumstances the super-selective receiver 
previously mentioned would be of no 
greater use than an ordinary receiver 
from the point of view of More 
elimination. It is well-that dwellers in 
coastal towns should be aware of this 
fact, and that they should remember that 
the real remedy lies at the transmitting 
end, and that it is impossible to build 
a receiver capable of differentiating be- 
tween seveial incoming signals of the 
same wavelength. . 

It must not be thought that the ques- 
tion ef the elimination of Morse inter- 
ference is in the same class as the 
problem of atmospheric elimination, 
which in the present state of knowledge 
of radio science is admittedly insoluble. 
At the same time it must be remembered 
that spark transmitters vary in the 
“breadth ” of their tuning, some offend- 
ing less than others in this respect, and 
it is well to make the receiver as selec- 
tive as possible, in order to eliminate 
the less glaring offenders at least 
DweHers in Norse-infested districts will 
always obtain relief by tuning in to the 
1,600 metre transmissions from 5XX, 
since the discrepancy between this wave- 
length and the ordinary ship and shore 
wavelengths is sufficiently large to escape 
even the broadest wave emitted by a 
spark transmitter. 


0000 
Increasing the Wavelength Range of a 
ver. 
READER who has a variometer- 
tuned two-valve set designed for 


a wavelength range covering the 


B.B.C. stations wishes to make alterations 
to this receiver, so that he will be able 
to tune in to 5XX and other long-wave 
stations, but he is in some doubt whether 
to effect this by means of adding loading 
coils in series with both the aerial and 
anode variometers, or to arrange clips 
on his panel so that he may insert the 
“clip-in” type of fixed condensers in 
parallel with each variometer when de- 
siring to receive on the long wavelengths. 

It is recommended that the loading 
coil method of increasing the wavelength 
range of the receiver be adopted in this 
case, or indeed in any case where it is 
desired to increase the normal maximum 
wavelength range of a receiver by any 
great amount. In cases, however, where 
it is only desired to increase the maximum 
limit of the wavelength range by a com- 
paratively small amount, then the metaod 
of adding parallel capacity may be use- 
fully employed. It is not easy to lay 
down any definite rule concerning the 
maximum amount of increase in range 
It is desirable to bring about by this 
method, but a good working rule to adopt 
is never to add a parallel capacity greater 
than 0.0005 mfd. in value. In other 
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words, if it is found by calculation that 
the addition of a parallel capacity of 
0.0C05 mid. is insufficient to increase the 
maximum limit of tuning to the desired 
wavelength, then it will usually be found 


more efficient to use a loading coil. 
coodo 


Design of Four-valve Set fer Outdoor 
Demonstration. 
READER desires to construct a 
four-valve set using three stayes of 
-transformer coupled amplification 
for the purpose of giving outdoor demon- 
strations with a loud-speaker of a very 
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In the circuit which we illustrate 
below attention has been paid to all the 
points mentioned by cur reader. The 
first valve, which is an ordinary “R” 
type general purpose valve, is the usual 
conventional type of regenerative detector 
valve. This should be followed by a 
transformer having a low ratio, such as 
2.7 to 1, the succeeding valve Leing a 
medium low impedance power valve of 
the D.E.5 type. The second transformey 
should be of medium ratio, such as 4 to 1, 
and since the signals delivered to the 
grid of the subsequent valve will be of 
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A receiver in which any possible combination of vaives can be used. 


large type. He desires that special atten- 
tion be paid to the question of the best 
combination of valve and transformer in 


each stage to give the best results from, 


the point of view of good quality, whilst 
universal switching arrangements are 
required so that any possible combination 
of valves may be used as desired. 
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considerable amplitude, it should be of a 
low impedance type, such as the L.S.& 
Since this valve has a very low impedance 
and not a very high amplification factor, 
the final transformer can havea high ratia 


6 to 1 being quite suitable. It is now 
obvious that signals will be of very 


great magnitude, and it becomes impera- 
tive to use a valve designed to handle 
large power in the final stage such us 
the L.S.5A, otherwise distortion will 
occur. It must not be forgotten that for 
eficient working all four valves of the 
receiver will require different anode 
voltages, whilst different values of grid 
bias will be necessary on each L.F. valve. 
It is advisable that all components be 
well spaced out in order to avoid inter- 
action, Far greater satisfaction wall be 
had from the instrument if a 1 mfd. 
condenser is shunted from the L.T. — ter- 
minal to each H.T.+ and G.B.— tapping 
as indicated in the diagram. With regard 
to the switching arrangements, it will be 
seen from the tabulated switching indica- 
tions given below that all possible com- 
binations of valves can be used if desired, 
according to individual requirements. 


Valves in Switch Switch Switch 
Use. No.l, No. 2. No. 3. 
Nos. 1, 2, 3, 4 Left Left Lett 
1, 2,3 Left Left Right 
1,2 Left Right Right 
1 Right Right Right 
1,4 Kight Right Lett 
1,3, 4 Right . Left Left 
1,2, 4 Lett Right Left 
1,3 Right Lette Right 
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EUROPEAN BROADCASTING. 


Progress of the Geneva Conference. 


T the time of writing, the International Broadcasting 
Conference of Engineers is taking place at Geneva. 
Information just received by The Wireless World informs 
us that agreement has been reached 
by the technical representatives 
of the various broadcasting 
interests in Europe to carry out a 


series of experimental transmis- EprrortaL VIEws 
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power the position would become impossible. We have 
repeatedly stated in these columns that we do not favour 
the policy of i increasing the power of broadcasting stations 
as a means of serving a larger area and overcoming inter- 
ference from other stations. Such methods can only 


intensify the interference, not perhaps within the area 


served by the high power station, 
but in all localities which fringe 
upon the average limit “of range 
of the station of high power. 


-Interchange of Programmes. 


sions from different stations in 40 Merres ann BeLtow wee 66 

order to ascertain the best methods By F. H. Haynes. Other experiments, we are in- 
to be adopted to avoid interfer- A SUPERHETERODYNE MODIFICATION ... 70 formed, are to be carried out in 
ente between stations. Particular Tse Hion Tension PROBLEMS e TL order to see whether satisfactory 


attention will be paid to stations 
of neighbouring countries causing 
interference, and also to inter- 
ference of a still more local 
character which is frequently ex- 
perienced where heterodyning 
takes place between two or more 
Stations which are received at 
approximately the same strength 


READERS’ NOVELTIES 


CuRRENT Topics 


New APPARATUS 


By C. H. Stephenson. 
Maxine Grip Leaks 
NEWS FROM THE CLUBS .. 


ADVENTURFS IN A HURRICANE 
By Victor A. K. Smith. 


transmission over lines between 
one national broadcasting station 


Aa a and another can be achieved so as 
j i to link up broadcasting in differ- 
e e TT ent countries, and so make an 
. . 3 exchange of. programmes possible. 
t0 These proposals, we understand, 
81 were originated by the British 


Broadcasting Company, and it is 


in any particular locality. RECENT INVENTIONS m 83 a step towards the development of 
INTERFERENCE ; ERE Ra broadcasting which will undoubt- 

Purpose of Experiments. By N. W. MeLachlan. edly be welcomed, but, at the 

It is hoped that these experi- BROADCAST BREVITIES .. = same time, we do not consider that 
ments will show how closely Vesxpns ronie Eormok a 90 it will satisfy those who like 
stations can work to the same ccevnat: PRORLTAS a 91 to listen-in direct for distant 


wavelength or -restricted wave- 
length band when the stations 
themselves are located at consider- 
able distances apart. So far it does not appear that the 
question of adopting uniform power for the broadcasting 
stations in Europe has come up for consideration, but we 
feel ourselves that in this direction lies one of the most 
promising methods of arriving at a solution. Already 
there are go broadcasting stations on wavelengths be- 
tween 200 and 600 in Europe, and 40 others projected. 
If even a small number should decide to resort to high 
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foreign stations, because to have 
the programme of the foreign 
station transmitted from your local 
station is not by any means the same thing as direct recep- 
tion after careful tuning and elimination of interference. 
Whatever attitude the B.B.C. adopts in this connec- 
tion, we feel sure that the desire for direct reception of 
distant stations will never be quelled, but rather that it 
will increase as time goes on and the public become more 
and more familiar with the operation of selective and 
more elaborate receivers suitable for the purpose. 
BI 
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metre wavelength for experimental work the 
i amateur probably considered himself a little ill 
used by the change to the, then, comparatively short wave- 
length of 440 metres. He rapidly realised, however, 
that the new wavelength was a useful one, as it bore a 
relationship to the natural wavelength of the small aerial 
systems invariably used and gave rise to marked improve- 
ment in tħe range of amateur communication. With the 
advent of broadcasting with a waveband of approximately 
300 and 5oo metres it at first seemed that the amateur 
was to be driven off the ether. 
It is safe to say that the new wavelength of 200 
metres then allotted to him was taken up with reluct- 
ance, so much so that in a strong endeavour to maintain 
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| VIVE years ago when in possession’ of the 1,000 


a claim to a ‘“‘ practical” wavelength the right was 
obtained from- the Postmaster-General to use a fixed 
wavelength of 440 metres during certain hours. Although 


this privilege still exists, the use of shorter wavelengths 
has presented such interesting experimental work that the 
fixed wavelength of 440 metres is now practically 
abandoned. It was with a wavelength of about 200 
metres that general working with the North American 
continent was established, and constant investigation is 
being made into the difficulties of: adopting still shorter 
wavelengths. Prior to the authorisation by the Post- 
master-General of still shorter wavelengths for amateur 
use transmissions on 100 metres had proved successful 
in accomplishing two way working with New Zealand, 
and later Australia. 

Transmitting and receiving on still lower wavelengths 
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How to Build) 
an Ultra 
(Short Weve, 


Ny Ae 


By 


F. H. HAYNES. 
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has been taken up, yielding the astounding fact that with 
small power communication during daylight can be carried 
out between the remotest points on the earth’s surface. 


A New Technique. 


The customary principles of receiver design require 
modification as the wavelength is reduced. The writer 
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The circuit comprises a detector valve with reaction followed by 
a note magnifier. The tuned closed circuit is divided to facilitate 
aerial and reaction coupling. 
in previous articles introduced such modifications as 
capacity coupling for oscillation control, the use of 
choke coils in the telephone leads, and a special design of 
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49 Metres and Below.— 

self-supporting inductance coil using a minimum of 
dielectric material and with turns suitably arranged to 
give good efficiency at the high oscillation frequencies of 
the short waves. 


There is no difficulty in setting up oscillations on 


wavelengths between 15 and 40 metres with an ordinary 
four-pin general purpose valve having a tuned grid 
circuit with a tuned plate circuit or reaction coil. The 
capacity coupling presented in the valve itself between 
the grid and plate is sufficient to set up oscillation, but 
for better control itis advisable to make use of the 
‘“'V24’’ type valve in which a much lower capacity is 
presented between grid and filament. 


Circuit for 20-Metre Reception. 


Such an oscillating valve circuit with leaky grid con- 
denser rectification is invariably employed by the amateur 
for continuous wave reception, and the only problem 
requiring solution for adapting it for ‘‘ ultra ’’ short wave 
work is the method of linking the tuned grid circuit with 
the aerial. 
multiples of the frequency to which it is tuned, rendering 


it responsive to subdivisions of its fundamental wave- 


length. Its response~ to particular harmonic frequencies 
can be improved by suitably arranging the current and 
potential distribution along its length by the imposition 
of capacity and inductance. For practical purposes, 
however, unless the entire aerial system is built for opera- 
tion on one particular wavelength, definite harmonic 
tuning is best neglected. 


Some Surprising Observations. 


It is on a wavelength of about zo metres that one 
appreciates for the first time what is truly meant by an 
aperiodic aerial. On broadcasting wavelengths the so- 
called aperiodic aerial is in reality sharply tuned by 
virtue of its tight couplmg with a tuned closed eircuit. 
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An aerial system can be made to beat at 


- this reason that the 
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With a circuit re- 
sonating to zo 
metres, however, it 
will be observed 
that, unless a small 
aerial having a 
natural period of 
this wavelength is 
employed, the 
aerial dimensions 
immaterial. 
Another observation 
will be the apparent 
extreme sharpness of 
tuning of the grid 
circuit, which, if 
the aerial induct- 
ance, best referred 
to as the ‘“‘ aerial 
loop,” is loosely 
enough coupled, is 
entirely unin- 
fluenced by changes 
in the inductance or 
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term ‘‘ aerial loop *” has been coined, for it, may consist 
merely of a piece of wire brought within the region of 
the grid coil, and it does not-matter whether the counter- 
poise 1s’ connected up or not, while signal strength may 
even be unimpaired by disconnecting the aerial wire from 
its terminal so long as it terminates somewhere near the 
receiving apparatus. 


The Circuit. 


The aerial loop is a single 
turn of wire connected to a 
pair of terminals and placed 
within the region of a few 
turns of the tuned closed 
circuit. The closed circuit is 
provided with a chp for 
tapping out a suitable num- 
ber of turns, and in order 
that the reaction coil may 
suitably couple with the 
closed circuit it is necessary 
to divide this latter coil into 
two portions. Leaky grid 
condenser rectification is 
made use of, and maximum 
signal strength with smooth. 
, reaction control is best ob- 
tained with the leak con- 
nected on the positive side 
of the filament battery. A 
single stage note magnifer 
increases the range of recep- 
tion. 

The output terminals to 
the telephone receivers are 
fed through suitable choke 
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Layout of the cemponents on the Baseboard. A simple form of construction is adopted, and the 
compenents are arranged to provide short wiring paths. 
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40 Metres and Below.— =. 

coils to avoid the capacity changes that would normally 
occur when handling the telephone receivers, for in 
operation the, entire receiving set is well insulated from 
earth as well as the filament heating and high tension 
batteries. 


Construction. 


A baseboard layout is adopted, with vertical back 
piece for supporting the tuning inductances, the two 
boards being held together squarely with a cast brass 
bracket. For the tuning inductances No. 12 S.W.G. 
‘hard drawn copper wire is used, and a hard wooden 
former of about 2}in. in diameter must be procured for 
shaping the turns. The length of wire required for the 
coils should be pulléd tight in an endeavour to stretch 
it to render it perfectly straight before winding. It is 
advisable also to polish it. In winding on to the former 
care must be taken not to permit the wire at any moment 
to run slack, and there must be no spacing between the 
turns. 

Each coil is supported by four strips of wood, and 
planed fin. white wood is suitable. One strip of wood 
for each coil is carefully marked up with the positions 
for the holes, and the spacing of the holes (;%;in.) is 
transferred to the remaining strips by the use of a square 
with the pieces lying side by side. When drilling, the 
pieces should be clamped in the vice to prevent splitting, 
and small guide holes (drill No. 40) put through accu- 
rately to locate the holes which are subsequently 
drilled out to size with a No. 32 drill. 
wood are easily threaded on to the spirals, and the 
method of mounting the coils is easily seen from the 
illustrations. A portion of the closed circuit induct- 
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h lete receiver. Tags are mounted on the valve bracket and on one of the insulating strips 
eee of the sccoadary coil for terminating the flexible connections. 
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The cotis, although specially designed for short-wave reception, 

are robust, and permit of the use of a clip connector for critical 

adjustment. The clips are made by bending up the tags of spade 
connectors and soldering them to short- plugs. 


ance, consisting of four turns, is mounted between the 
aerial loop and the aerial inductance, the coupling of the 
latter being rendered variable by attaching it to -a 
vertical strip of wood sliding beneath two wooden 
cleats, as shown in the photograph above. 
nae The holder for the ‘‘ V24’’ valve is 
made up from a piece of fin. 
ebonite, and stray capacity 
between the grid and plate 
connections is reduced by 
cutting away the ebonite 
around the clips. A con- 
venient method of mounting 
the tuning condenser is 
shown. 

The only other component 
requiring reference is the pair 
of choke coils. A “ dry 
strawboard tube about 14in. 
in diameter makes a good 
former, and is wound with 
two sections each tin. in 
length with No. 38 D.S.C. 
Terminal strips are provided 
as shown, and wiring up is 
carried out with No. 16 
tinned copper, using tags 
under the terminals. With 
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4 Metres and Below.— 


all inductances wound in the same direction the adjacent 
ends of the secondary and reaction coils are connected to 
the L.T. circuit and the I.P. transformer terminal 
respectively. 

Operation. 

The grid potential as applied’ by the grid leak and 
the H.T. battery potential of the detector valve must 
be regulated until smooth self-oscillation is obtained with 
the aerial disconnected and at all settings of the tuning 
condenser. When connected .to the aerial it may be 
found that oscillation ceases with certain positions of the 
condenser, in which case the position of the aerial loop 
should be varied so as more loosely to couple with the 
four turns of the closed cirtuit. Tuning will be found 
to be exceedingly sharp though quite manageable, as it 
will soon be noticed that the condenser dial must be 
rotated very slowly. Passing through the tuning 
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position of a distant station a click only will be heard 
until the condenser setting is critically adjusted. 
When the receiver shown in the accompanying illus- 
trations was completed a few weeks ago the first signals 
heard were those of the Argentine Station CB8 on a wave- 
length of about 20 metres. The station was heard at 
good strength immediately the valve filaments were 
switched on. Later, during the same test the American 
Station NKF was heard. Subsequent tests revealed that 
the tuning range is approximately from 15 to 40 metres. 
LIST OF PARTS REQUIRED. 


Ebonite for terminals, etc. Wooden baseboard, 18in. x 8in. x jin. 
Wooden back, 6}łin.x 10) in. x Zin. 2 Rheostats. 2 Variable 
condensers, 0:0001 mfd. 1 Intervalve transformer. 1 5-megohm 
grid leak. 1 Fixed condenser, 0-00025. 1 Fixed condenser, 0-001. 
1 V24 valve holder. 1 Base-mounting valve holder. 3 Plugs. 
9 4B.A. terminals. 1 ib. No. 12 H.D. copper wire. } lb. 
No. 16 tinned copper wire. } 02. No. 40 D.S.C. wire. — 
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REMOTE CONTROL COMPONENT. 


A Simple Trip Relay Providing Good Contact. 


NLESS the contacts of relays used in receiving 

circuits are beyond reproach, parasitic noise will 
develop which will entirely spoil the results obtained. 
One of the best contacts is given by an 
amalgamated electreile dipping into a 
cup of mercury. This method is in- 
variably employed in electrical 
standardisation work involving the 
measurement of low resistances, and 
its use m this relay has been fully 
justified. 

Two pairs of mercury cups 
connected to terminals on the hase are 
used to make and break the H.T. and 
L.T. circuits of the receiver. The 
short-circuiting electrodes A and B 
are fixed to a rotating ebonite drum, 


C, which also carries adjustable 
halance weights, D and E. The 
relay is actuated by two electro- 
magnets, which attract soft iron 


armatures mounted at the ends of the 
drum spindle. The magnet coils are 
connected to three terminals, a common 
terminal being- employed for the 
~ beginning of each coil. When a cur- 
rent from the local battery passes 
through F, the circuit is made, while 
a current through G lifts the electrodes 
out of the mercury and breaks the 
receiver circuits. 

The magnet coils can be taken from a buzzer or good 
quality electric bell mechanism, which will be found quite 
satisfactory for the purpose, as when the balance weights 
have been adjusted, there is very little inertia to over- 
come in the operation of the switch. The rotating 
eLonite drum C, which carries the contact arms, is, of 
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course, very lightly pivoted in holes in the two support- 
ing brackets; in fact, the brackets merely act as a sup- 


port and guide for the switch arm. The switch should 


Photograph showing details of the switch. 


be fitted up in some place where it is not likely to be 
moved, as, if it is upset, there is the risk of spilling the 
mercury from the cups. 

The balance weights are adjusted so that the. arm 
remains in either the ‘‘ on ” off ’’ position without 
any aid from the magnets. F. W. 
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The Use of Intermediate Frequency Amplifying Valves for Direct H.F. 
Amplification on Long Wavelengths.. | 


HE advantages of the superheterodyne method of 
reception are more apparent on short than on long 
wavelengths, and for this reason the range of 

many receivers of this type is restricted to wavelengths 
below 600 metres. It is desirable, however, to make 
provision for the reception of stations such as the Eiffel 
Tower, Radio Paris, and Chelmsford, which transmit 
on wavelengths between 1,000 and 3,000 metres, and 
this can best be done by passing the-incoming signals 
directly to the intermediate frequency amplifier. This 
“method is hardly practicable if each stage of the amplifier 
is separately tuned, but in the accompanying circuit it 
will be seen that there is only one tuning control, and 
that the remaining stages are resistance-coupled. 


Switching Arrangements. 


This circuit, which has been adopted with success in 
a receiver designed by Mr. T. Hindle, M.J.1.E., of 
Haslingden, includes a particularly neat method of 
_ changing from long to short waves involving the use of 
an ordinary double-pole change-over switch. One pole 
is used to switch off the local oscillator, while the other 
is connected to the grid circuit of the first detector. On 
long wavelengths this first valve must be made to operate 
as a high-frequency amplifier, and the switch is arranged 
to short-circuit the grid condenser and leak. On short 
wavelengths the same switch arm short-circuits the load 
coil in series with the frame aerial. 

A Sterling anode reaction unit tuning with a 0.0005 
mfd. condenser from goo to 3,000 metres is used to 
couple the first detector and the first intermediate ampli- 
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fying valve. The tuning of this unit determines the beat 
frequency when the superheterodyne circuit is being used 
on short wavelengths. The beat frequency should be 
adjusted to approximately 3,000 metres, as the total 
amplification obtainable from the resistance-coupled 
amplifier increases with the wavelength. The exact 
wavelength used in the intermediate amplhiher, however, 
is not important, and may be Varied, as occasion demands, 
to avoid interference from long-wave C.W. stations. 
When the circuit is changed for the reception of long 
waves, the wavelength of the reaction unit is reduced to 
coincide with that of the incoming signal. At the same 
time, the first potentiometer is adjusted to give a nega- 


tive instead of a positive grid potential, as the first valve 
_ is now operating as a high-frequency amplifier. 


Valves of the D.E.3 type are used for the local oscil- 
lator, V,, and the first detectdr, V}, while D.E.3B. valves 
with an amplification factor of 16 have been adopted for 
the intermediate amplifiers V}, V,, and V,. A separate 
potentiometer is provided to control the grid potential of 
these valves. The second detector, V,, is of the D.E.3 
type, and the low-frequency amplifiers, V, and V,, are 
low-impedance valves of the D.E.5 type. 


Performance. 


Since the amplification in the intermediate amplifier is 
aperiodic, the selectivity of the receiver will depend upon 
the performance of the anode reaction unit. If the selec- 
tivity is not the maximum obtainable with superhetero- 
dyne reception, the sacrifice is amply compensated for by 
the increased general utility of the receiver. 
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By means of a D.P.D.T. switch the superheterodyne circuit may 
be modified tor direct H.F. amplification on long wavelengths. 
The circuit is suitable for general loud-speaker reception with a 


frame aerial. 
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satisfactory components used in wireless reception 

is the high-tension battery. The inadequacy of 
ordinary H.T. batteries has been emphasised in recent 
months, owing to the more extensive use of loud-speakers 
and to the development of semi-power valves such as 
the D.E.5, B.4, etc. The advances made in low filament 
consumption valves are remarkable, and with prices fall- 
ing it should not be long before the high-temperature 
valve. is obsolete. 

This has a marked bearing on the H.T. question, 
hecause, as the filament consumption of valves becomes 
less, so is the cost of L.T. energy reduced, and the pro- 
portion of the total operating costs represented by the 
H.T. battery becomes higher. The lower cost of semi- 
power valves will materially increase their popularity, 
with a resulting greater demand on the H.T. supply. 

It is interesting, therefore, to examine the H.T. ques- 
tion and try to find the least expensive solution. The 
majority of amateurs use dry batteries, and it is this 
source of current with which the following notes deal. 
There are various makes of H.T. accumulators on the 
market, and, provided charging facilities are available, 
they offer a satisfactory solution, except on the score of 
initial cost. The writer does not consider the open-type 
accumulator suitable on account of messiness, and the 
sealed pattern is very expensive. As another alternative, 
there is the H.T. motor generator (anode converter), but 
here again expense is a serious item, and the L.T. con- 
sumption is large compared with that of dull emitter 
valves. Some amateurs are fortunate enough to have 
D.C. mains available, but it is quite fair to assume that 
the great majority rely on dry batteries. 


[' is no exaggeration to say that one of the most un- 


Dry Cells as a Source of H.T. 


The writer has had many years’ experience in the 
manufacture of dry cells in very large quantities, and is 
af the opinion that a fundamental error has been made in 
the form in which H.T. batteries are offered to the public. 
During his connection with battery manufacture he con- 
ducted numerous experiments to determine the factors 
responsible for the premature failure of small cells, but 
no satisfactory conclusions were arrived at, and, judging 
by opinions expressed in the Press to-day, the question 
still remains unsettled. For the present, therefore, one 
must accept the unreliability of these small cells as in- 
evitable. 
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Reference to the Maintenance of- Dry Batteries. 
By C. H. STEPHENSON. , 


It is a mistake to connect a large number of cells per- 
manently in series. The number varies from twenty-four 
in the case of a 36-volt battery, to sixty-seven in'a 100-volt 
unit, and it is evident that the age-old aphorism regard- 
ing a chain has been ignored. If a single cell should 
fail, the whole battery is ruined. It should be remem- 
bered that if there are x cells in a battery, the ‘‘ risk of ` 
loss ° is proportional to x squared. Thus a _ 72-volt 
battery has twice as many cells as one of thirty-six volts, 


and is approximately double the price of the latter. If 


it is assumed, as may fairly be done, that the failure of 
a single cell virtually ruins the whole battery, then the 
‘ risk of loss ’’ is four times greater with the 72-volt unit 
than with the smaller battery. 


Effect of Short-circuiting Cells. 


It is not unusual to see the advice given that, in fhe 
event of a cell failing, it should be short-circuited. This 
practice is fatal. It would be bad enough, were it pos- 
sible, to short the one defective cell only, but, as tap- 
pings are generally made in steps of three volts, such a 
course will actually short-circuit one good cell through 
a defective one. The danger in short-circuiting cells is 
that it almost invariably results in the zinc container 
being eaten through, with the consequent discharge of. 
semi-liquid electrolyte into the main body of the battery. 
The electrolyte then creeps along between the cells and 
provides a leakage path which leads to the rapid dis- 
charge of the greater part of the whole battery. The 
only safe thing to do is to disconnect the faulty cell or 
cells, an operation which the most enthusiastic amateur 
is likely to attempt once only, particularly if the battery 
should be sealed with pitch. 

It would seem that the only logical way to market an 
H.T. battery is in units containing as few cells as pos- 
sible. Commercially, this resolves itself into the use of 
three cell pocket lamp batteries, and, all things con- 
sidered, this solution is one which the writer very strongly 
The risk of loss is then reduced to the cost 
of replacing a 4}-volt battery, which is a very small 
item. The higher the voltage used, the more favourably 
does the assembly of pocket lamp batteries show up. 

There are now cases available on the market for these 
batteries, and whilst a multiplicity of spring contacts is 
not good, the writer has not had much trouble from this 
source. Furthermore, there is no reason why a sounder 
contact scheme should not be-worked out. 
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The High-Tension Problem.— 
| Tapping Points. : | 


' One small difficulty in making up an H.T. battery in 
a home-made case is the provision of tapping points. It 
is entirely unnecessary to tap a 54-volt battery, for ex- 
ample, at 3-volt intervals. It suffices to make three taps 
at 3-volt intervals, and then one at each g volts there- 
after. This reduces the tappings from nincteen to nine. 
The number could be still further reduced were it not 
necessary to use a common negative lead when different 
voltages are tapped off a single battery. The above 
arrangement allows the detector anode voltage to be ad- 
justed in steps of 3 volts, whilst the voltage on any other 
valve need never be more than 44 volts higher or lower 
than any desired value. ‘This margin is not usually seri- 
ous in the case of an H.F. or L.F. valve. 

There seems to be an idea that these pocket lamp bat- 
teries are not as good as the regular type of H.T. bat- 
tery. The fact is that precisely the same cells are 
almost universally used for both. Some slight modifica- 
tions have been made in some cases, the intention being 
to improve the stocking qualities of the regular pattern. 
It must be admitted, however, that these modifications 
have not been attended with marked success. It may 
be taken as a fact that the results obtained from an H.T. 
battery mace up of pocket lamp units will be quite equal 
to those from a regular type H.T. battery. Another 
important point is the question of freshness. Owing to 
the rapid deterioration of all these small cells in stock, 
it is very desirable that the user receive them as fresh as 
possible. The fact that pocket lamp batteries are in 
regular demand for purposes other than wireless means 
that the dealer is less likely to have old batteries on his 
shelves. l 

é Rate of Discharge. 

No regard has as ‘yet been paid to the question of the 
current taken from an H.T. battery. It may safely be 
stated that the H.T. battery is frequently overloaded in 
the case of multi-valve sets. 
the writer’s opinion, not quite so bad as is sometimes 
made out. It is good practice to discharge an H.T. 


battery at a greater rate than that at which it would give . 


the maximum watt-hour output, on account of the deteri- 
oration factor when the battery is idle. The object to 
aim at is to get the maximum watt-hours per shilling. - 

As a rough approximation, one can say that an H.T. 
battery of the usual size will suffice to supply the current 
for a 3-valve set using valves of the R or similar type. 
If the last valve is a semi-power type, it will be better, 
though not essential, to use a separate battery to feed it. 
It is, of course, always good practice to use a separate 
H.T. battery for the L.F. valve or valves, though this 
is hardly necessary if only one L.F. valve of the R type 
is used. 


Importance of Grid Bias. 

A very Important matter is to see that the L.F. grids 
are given the correct potential. It is well known that 
lack of suitable grid bias is a frequent cause of distor- 
tion and weak signals, but the enormous effect this bias 
has on the H.T. consumption is probably not realised. 
The following figures were obtained with a B.4 valve, 
using an anode battery of 84 volts. 
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Anode Current —- Milliamps. 


Grid Rias— Volts. 


+-0.5 
—2.5 
—3.8 
—4.8 


The performance was quite satisfactory with the grid 
at — 4.8 volts, the valve giving good loud-speaker out- 
put, whilst the anode current was only half that with the 
grid at — 2.5 volts. The same point is of importance in 
the case of H.F. valves where the grids are frequently 
given a positive potential in order to produce damping. 
Incidentally, this is very bad practice. 

The conclusion arrived at so far is that for the ordinary 
set a single battery, or at most two, built up of pocket 
lamp refills is the best solution. What about the super 
loud-speaker equipment ? 

There are certain large H.T. batteries on the market 
made up in so-volt and larger units, which are similar 
to the ordinary H.T. units except that the individual cells 
are larger. The writer has used this type and does not 
like it on the grounds of expense. The batteries cost 24s. 
for about 54 volts, and whilst, on account of the cells 
being larger, the likelihood of individual failure is re- 
duced, the risk is ever present. and the scrapping of a 
24s. article is a serious item. There do not appear to be 
any reasonably cheap pocket lamp batteries of large size, 
so that one is really driven to use the above type when 
large anode currents are required. ` 

It might be suggested that one could connect two sets 
of ordinary pocket lamp batteries in parallel, but this 
course cannot be successfully adopted. as there is serious 
risk of voltage differences which would lead to one of 
the sets discharging through the other. 


40-METRE TRANSMISSIONS FROM WNP. 


ESPITE all rumours to the contrary, the expedition 

to the North Pole, undertaken by Commander 

McMillan and the U.S. Navy, appears to be proceeding 
“ according to plan.” 

Mr. E. F. McDonald, his second in eommand, sailed 
from Boston on June 17 in the Peary to join the. flag- 
ship Bowdoin at Wiscasset, Maine, taking with him three 
Navy aeroplanes for the proposed flight from Etah, 
Greenland, which is about eleven degrees from the North 
Pole, together with twenty receivers, which are to be 
given to the missionaries at the various points where the 
vessel touches. Mr. J. L. Remartz is in charge of the 
wireless station WNP on board the Bordon, and has 
arranged with the American Radio Relay League to record 
and check his transmissions. 

As soon as the observation work of the expedition gets 
under way, the despatches of Commr. McMillan to the 
National Geographic Society will be sent regularly to 
certain stations owned by members of the A.R.R.L. 

Transmission from the Bowdoin (WNP) is now being 
made on about 40 metres. but it is understood that Mr. 
Reinartz intends to reduce this gradually until he finds 
the wavelength that gives the greatest satisfaction in the 
continual daylight) which the expedition will soon 
encounter. 
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A Section Devoted to New Ideas’ and Practical Devices. 


ADJUSTABLE COMPONENTS 
TEMPLATE. 


It is rarely possible to mark out the 
panel 


whole of -an instrument 
geometrically with the rule and 
square, as the spacing of the securing 
holes on many components, such as 
square law condensers, are not sym- 
metrically arranged, and in the 
absence of a template, a series of pre- 


Adjustable template for transferring com- 


ponent dimeasiens to the instrument 
panel. 

cise measurements must be made if 
the holes are to register accurately. 
Even when the securing holes are 
symmetrical, it is not unusual to find 
that through errors in assembling, the 
spacing is not what the designer 
originally intended it to be; the angle 
brackets on intervalve transformers 
may be taken as a typical example. 
Similarly, it is not advisable to place 
too much reliance on printed paper 
templates, which are frequently found 
to be inaccurate through shrinkage of 
the paper after printing. 

The solution which first presents 
itself is to place the components in 
position on the panel, and to mark 
the positions of the holes with a 
scriber. This cannot, always be done 
conveniently, as the scriber must he 
hetd vertically if the markings are to 
coincide with the holes. The writer 
has found the adjustable template 
illustrated of great value in trans- 
ferring the relative positions of secur- 
ing holes to the panel. 
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Two slotted arms are clamped to- 
gether with a screw at C in such a way 
that the point of intersection of the 
arms, and also the angle between 
them, may be varied. Each arm 
carries one or more hardened steel 
centres which are attached to clamp- 
ing screws, and may be moved to any 
required position. The centres B on 
the upper arm are made longer than 
those A on the lower arm to bring the 
points into one and the same plane. 
If desired, a special template, D, 
for valve sockets, may be constructed 
for use in conjunction with the 
adjustable arms. 

In using the template all screws 
are slackened and the centres adjusted 
until they fit into the holes in the 
components. The conical form of 


the centre will ensure that punch ` 


marks occupy the centres of the secur- 
ing holes.—R. E. W. 
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VERNIER CONDENSER ADJUSTMENT. 


_ The diagram shows a vernier ad- 
justment which is capable of giving a 
very minute control over the move- 
ment of a variable condenser. A 
Short length of 4BA screwed rod is 
fitted into the top of the condenser 
dial for the purpose of clamping the 
adjusting arm. To the end of this 
arm is fitted a small terminal, which 
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Critical control attachment. 


has been tapped out to take a 4BA 
screw. The terminal is fitted to the 
arm with a spring washer, and is 


capable of rotation. A length of 


4BA screwed rod passes through this 
terminal and is mounted in a bearing 
bracket secured to the side of the 
cabinet. For normal adjustments of 
the condenser the clamping screw on - 
the top of the dial is released.— 
W. R. D. F. 
oo0oo0o0 


SERIES-PARALLEL SWITCH. 
When a single tuning condenser is 
used, both for series and parallel 
tuning of an aerial circuit, a gap 
occurs in the wavelength band when 


Single lever series—parallel switch. 


the condenser is changed from the 
series to the parallel position. It was 
with the object of making the two 
wavelength ranges overlap that this 
series-parallel switch was constructed. 
When the switch is moved into the 
parallel position, a small section of 
the aerial coil is short-circuited. The 
number of turns in this short-circuited 
section must be found by experiment. 
If the tuning condenser has a capacity 
of 0.00075 mfd. and if there are 60 
turns in the aerial coil, approximately 
20 turns must be short-circuited. It 
will be noticed that the action of the 
switch depends upon the one pair of 
clip contacts touching when the switch 
tongue is withdrawn. These contacts 
should, therefore, be constructed from 
good spring material, in order that 
they will not, be forced apart in use. 
The other pair of contacts are 
arranged to remain apart when the 
switch is opened on that side.— 
R. T. B. 
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CONDENSER SCALE. 

Æ circular xylonite condenser scale 
is very useful for logging the posi- 
tion of broadcasting and amateur 
transmitting stations which it may be 
required to receive at some future 
date. 


On the upper half of the dial, a 


By means of double 
pointers tuning 
adjustments can be 
indicated on the 

instrument dials. 


we n| 


scale of 180° is permanently en- 
graved, or alternatively a prepared 
scale may be stuck on to the xylonite 
disc with amyl acetate. The con- 
denser knob is fitted with two 
pointers, arranged on a diameter 
passing through the centre of the 
knob. Having tuned in the station, a 
pencil mark is made opposite the 
lower pointer, and identified’ with the 
call sign of the station. By these 
means, the necessity is obviated of 
keeping a written list of condenser 
settings, which may be inadvertently 
lost.—L. T. 
C000 


RIGHT-ANGLE WIRING JOINT. 
In wiring a receiver it often hap- 
pens that right-angle joints have to 


The use of a tag 
for making a “ T’ 
joint in instrument 
wiring. 


be made in inaccessible places where 
it is extremely difficult to hold the 
wires together. 

A spade connector of the type cut 
from sheet metal is pressed over and 
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soldered to the vertical wire in the 
usual way. The two sides of the 
blade are then turned over at the ends 
with a pair of round-nosed pliers and 
hooked over the horizontal wire. 
Both hands are thereby left free to 
manipulate the final soldering of the 
joint.—H. H. : 
‘ oo000 

REPLACING A BROKEN HALYARD. 

If the aerial mast is fitted with an 
endless cord or wire running over 
pulleys at the top and bottom of the 
mast, the replacement of a broken 
halyard will be quite a simple matter. 
The new halyard is attached to the 
endless cord and carried over the top 
pulley, after which the halyard may 
be detached from the endless cord 
and secured to the aerial. 

The top pulley should be chosen 


' with a V-shaped groove so that the 


endless wire may rest in the bottom 
7 


An endless cord, in 

addition to the 

aerial halyard, is 

useful for replacing 
a broken rope. 


of the groove in the space below the 
comparatively thick halyard. The 
bottom pulley should be attached to 
a coil spring of suitable strength 
The pull of the spring should be sufh- 
cient to keep the endless wire from 
twisting, but should not be so great 
as to cause undue friction in the top 


pulley.—J. F; 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 

details, with rough sketches, where neces- : 

sary, of devices of experimental interest 

for inclusion in this section. A re- 

ceiving valve will be despatched to every 

reader whose idea is accepted for 
publication. 


Letters should be addressed to the Editor, ‘‘ Wire- 
less World and Radio Review,” 139, Fleet Street, 
London, E.C.4, and marked ' Ideas.” 


e 
ETO FOHE EET OHS Ee EHH OE ETE SEES ORE TE HHO ETHEHHHR READ so RHETT EHH HHH HRT EES EOEHE, 


JULY rsth, 1925. 


TELEPHONE CONNECTIONS. 


< When several pairs of telephone 
leads are to be secured in a single 
pair of terminals, much annoyance is 
caused by connections falling off 
while fresh phones are being con- 
nected. Specially shaped wire tags 


were found very useful for connect- 
ing telephones to the type of W.D. 
terminals in which the top screw 


<I » 


Looped wire for 
multiple terminal 
i connections. 


ZEA ii 


cannot be ‘entirely removed. The 
wire is shaped so that the diameter 
of the large loop is slightly larger 
than the diameter of the terminal. 
The small loop just slips over the 
terminal thread. It will be found 
that with this method of connection 
several pairs of phones may be fitted 
successively to the terminal without 
confusion.—R. E. S.. 
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TWIN WIRE SPREADER. 


A light and effective aeria] spreader 
may be constructed from bamboo rod, 
which is obtainable from any -hard- 
ware stores. The rod, having been 
cut to the required length, is plugged 
with wood at each end and fitted with 
pairs of porcelain reel insulators. 
The outer insulators may be used for 
the supporting ropes, and the inner 
pair for the aerial wires themselves. 
If the aerial i to be used for trans- 


A plugged bamboo rod makes a light 
aerial spreader. 


mission, it may be advisable to fit 
additional ‘‘ egg ’’ or ‘‘ shell ’’ insu- 
lators for the aerial wires, as a part 
of the surface of the inside insulators 
is occupied by the ends of the bamboo 
rod. Cords may be attached to the 
screws in the end of the rod for the 
purpose of steadying the aerial 
during a gale.—V. I. N. W. 
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MAKING GRID LEAKS. 


Special Processes in Grid Leak Manutactares 


HERE is always a feeling of uncertainty about 

grid leaks for radio circuits because there is no 

easy way for the user to tell whether the resistances 
are accurate or not, since the grid leak does not cause any 
effect that can be readily recognised, as is the case with 
a switch or rheostat or amplifying transformer. Never- 
theless, the grid leak is an important device and, for work 
with circuits that are inclined to be unstable, absolute 
accuracy is necessary. 


The Daven Radio Company, the largest of the Ameri- -- 


can grid leak manufacturers, have developed a number of 
interesting devices which they employ to control the 
accuracy of their product, by which they claim to main- 
tam an accuracy of plus or minus 5 .per cent. 
permission, the accompanying d i and informa- 
tion are published. 


Construction of the Grid Leaks. 


The grid leaks described are of a conventional type, 
consisting of an element of ink-coated paper, centred 
within a glass tube. At each end is a ferrule which, with 
a small cork inside, seals the tube and serves as a ter- 
minal, This gives a compact unit which is air-tight, so 
that no atmospheric changes affect the paper element after 
the tube is sealed with the end caps. The high quality 
of the finished product, which to all outward appearances 
is very simple, is only obtained by carefully planning 
each assembly operation so that the work follows right 
through the line, careful attention being paid to all the 
little kinks and tricks peculiar to the work. 

To insure uniformity, paper of one stock is bought in 
large enough quantities to make millions of elements. 
When received at the factory it goes through a special 
ageing process and is then coated with a resistance material 
held in a binder. Experience with various forms of 
power and hand-operated paper cutters has shown that 
the ordinary photographer’s paper trimmer is the most 


Fig. 1.—Fixing metal clipe to the ends of the prepared paper. 
12 


With their ` 


If the resistance value is not 


Fig. 2.—Testing the elements. 
correct, the amount of ink on the paper is adjusted. 


satisfactory device for cutting up the paper into the little 
Å x f¥in, strips required. 

The glass tubes, corks, and nickeled brass end caps 
are bought from outside manufacturers. It is interest- 


‘ing to note here that a tolerance of only 0.004 to 0.005in. 
1s allowed œ the outside diameter of the glass, and a 


tolerance of 0.030in. on the length. Also the glass is 
of special chemical composition, since if is essential that 
it should have practically infinite resistance.. The stock 
of tubes, corks, caps, and elements is at all times kept in 
an electrically-heated oven at a temperature of 115 deg. 
Fahrenheit. This prevents any absorption of moisture. 
The subsequent assembling operations are so timed that 
not more than five minutes elapses between the time the 
stock is taken from the oven and the time the tubes are 
sealed air-tight. 

In the first operation the connecting leads or clips are 
attached to the paper elements in hand presses. These 
elements with the clips are then placed in the heated 
stock oven. In the next operation the resistance of the 
elements is measured and brought to the correct value. 
This is done in an ingenious way. Two supports are 
arranged on the table in the form of blocks, which receive 
the clips of the elements. The two terminals of the 
measuring instrument are arranged on a bar so that by 
means a foot- operated lever they may be brought down 
tight on the clips and the meter read. If the resistance 
value is not correct, ink is either added or removed from 
the strip by means of a brush. 


Mounting and Capping the Units. 


As the work progresses along the table one operator 
threads a small cork over each clip, the next puts this 
unit in a glass tube, and the ends of the clips are 
crimped slightly. A special machine was devised 
for this work to prevent the element from buckling up 
inside the tube when the corks are pushed in tight. 
When the lever is first pushed down, two jaws come 
down and pinch the clips, holding them fast. A 
further movement of the lever pushes two plungers hori- 
zontally against the corks, driving them home into the 
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Making Grid Leaks.— 
tube. This machine is shown in Fig. 3. The elements 
are then centred in the tube, and proceed to the solder- 
ing table. An automatic capping machine, shown in 
Fig. 4, is employed. ‘This requires four operators, two 
for inserting caps and two for inserting glass, cork, and 
resistance units. This machine caps many thousand units 
per day. 

The capper has thirty-two tube-holding arms arranged 
radially on a turntable driven by an electric motor. One 
operator puts a cap in the lower holdér of each arm as 
the table turns. The cap runs over a gas flame for a 
distance of about 12in. as the arm travels around. When 
it reaches a certain predetermined point a drop of molten 
solder is dropped into it from a spout leading from a 
solder pot. By means of a valve gear operated by the 
turntable a slide valve in the bottom of the pot 1s opened 
and closed at the proper time to deliver the drops of 
solder. The cap continues on its way, still over the gas 
flame, until it gets to a place where it is carried over a 
flat supporting ring. At this point the next operator 
inserts the glass tube and presses it on firmly, the pressure 
being taken up by the ring underneath. This unit con- 
tinues over to an automatic counting device, and is then 
re‘eased from the arm by a tripper and falls into a box, 
the solder having hardened Ly this time. It then goes 
over to the other side of the machine, where the process 
is repeated and the other cap put on. ‘We glass tubes 
and caps are of such size that a clearance space cxists 


Fig. 4.—Capplng the tubes in an automatic machine. 


ADIO is esteemed the best link 
between the towns and the 
villages in Russia's Far East, where: 
it is espoused by the Proletradio —: 
Association, which urges that the 
radio telephone station to be equipped in Vladivostok for 
the eighth anniversary of the October Revolution will 
have failed in its purpose of elevating the level of refine- 
ment in the community, amongst the peasants, if re- 
ceivers are not provided in the villages. On the occa- 
sion of the anniversary named, the Proletradic proposes 
to install telephones in twenty country centres, and loud- 
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Fig. 3.—-The ends of the elements pass through corks which are 
pressed into the ends of a glass tube 


* between them to allow the excess solder to run out during 


the capping operation. This thin wall of solder between 
the glass tube and metal cap also serves as a cement, so 
that it is impossible to pull the metal caps off from the 
tubes. The difference in the coetticient of expansion of 
the glass tube and brass cap also serves to aid this 
action. 

The Final Inspection. 


The resistors are then inspected and any excess solder 
is trimmed off around the glass. An inspection is also 
made to insure that the paper element is properly centred 
in the glass-tube and that the caps are on straight. A 


-final resistance measurement is made and the resistors 


sorted according .to their values. 

When the final test has been completed, paper labels 
having the resistance values marked on them are pasted 
on the glass tubes and the finished products packed for 
shipment. 

In measuring the resistances a definite and constant 
voltage is applied to the resistor and the current flowing 
through it is measured by a sensitive microammeter cali- 
brated to read directly in megohms. These meters are 
calibrated daily by comparison with a standard. The 
meter used for the first measurement when ‘the brushing 
operation is performed 1s checked every ten minutes by 
making up twenty complete resistors of different sizes and 
measuring their values with the final test meter. In this 


“way a check is obtained on the meter, and the factory 


superintendent also knows exactly what is being turned 
out so that any troubles become apparent at once. 


speakers in thirteen chief towns and 
club houses. The peculiar topo- 
graphical conditions of the Primorsk 
area constrains the Proletradio to pay 
particular attention to the choice of 
apparatus in order to ensure good audibility for speeches, 
music and songs. It is seeking permission to import 
British apparatus as the most reliable, and more suitable 
than any other to local conditions. Various official 
authorities, says a Moscow journal, are encouragipg the 
Proletradio with financial assistance to carry out its 
interesting project. 
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FROM CZECHO-SLOYAKIA TO 
MASSACHUSETTS. 


Mr. J. Borden (1CMX), of Fall River, 
Mass., last month got into communica- 
tion with OK1 in Pragne. The Czecho- 
Slovakian station, working on 42 metres, 
seat the greetings of the Radio Club to 
the American Radio Relay League and its 
president, Mr. Hiram Percy Maxim. 

0000 l 
NEW TRANSATLANTIC STATION IN 


SWEDEN, 

The transatlantic station at Grime- 
ton, near Varberg, in Sweden, was opened 
on July 2nd by H.M. the King of 
Sweden, who addressed a radiogram to 
President Coolidge, which met with a 


l teply oo0oo0o 


R.S.G.B. TO VISIT ONGAR STATION. 
As mentioned in our last issue, mem- 
bers of the Radio Society of Great 
Britain will, through the courtesy of the 
Marconi Company, have an opportunity 
of inspecting the wireless station at 
Ongar on July 17th, when an expedition 
by motor coathes starting from Kings- 
way has been arranged. 
ooo0o0 
SWEDEN’S NEW BROADCASTING 
STATION 


A new station has been opened in Karls 
borg, which will broadcast on a wave- 
length of 1,350 metres. It is intended 
that this shall be a high-power station 
with an aerial output of 25-kw. 

osoo 
WIRELESS TELEGRAPHY ACT. 

The Select Committee on the Expiring 
Laws Continuance Act recommends that 
the Wireless Telegraphy Act, 1904, should 
be continued unless superseded by other 
legislation during this session. 

oooo 
PROPOSED ARCTIC EXPEDITION BY 
GERMAN AIRSHIP. 

Subject to permission from the Am- 
bassador’s Conference, a new German 
airship will attempt to reach the North 

ole in 1927, It is expected that scien- 
tists from Norway, England, and America 
will also take part in the expedition. A 
powerful] wireless installation will enable 
the airship to keep in constant touch with 
the rest of the world during its flight. 

0000 

THE “SUPER-HET” EXPLAINED. 

In the course of the weekly talk of the 
R.S.G.B. broadcast from 2L0 on the 6th 
mst., Capt. L. F. Plagge described the 
supersonic heterodyne receiver as ‘‘ a baby 
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broadcasting station of your own” on 
which “ you listen to your own broad- 
casting station, as it were, causing the 
distant station to modulate your own 
transmission. `’ 
; ; 0009 
RADIO JARGON. 
_A French contemporary makes a laud- 
able attempt to explain some of the 
abbreviations with which aspiring ama- 
teurs in this country and the United 
States often disfigure their QSL cards. 
This takes the form of three columns, 
respectively “ Abréviation,”’ 
‘ Traduction Anglaise,” and “ Traduc- 
tion Francaise,” from which we select 
the following examples :—O.M., Old 


Man, Monsieur (mon vicux); O.W., 
Old Woman, Madame; H.I., Radio 
laugh, Rire. . 


oo000 
WIRELESS IN BELGIUM. 
The Secretary of the Réseau Belge 


points out an error in the short article ~ 


on “ Broadcasting in Belgium” appear- 
ing in our issue of June 17th,. and states 


eee 
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AUSTRALIAN 2CM. An interesting photograph, which has 
showing Mr. C. D. Maclurcan, of short-wavé fame, oper 
Maclurcan established two-way communication in dayi 


on 32 metres. 


77 


Events of the Week in -Brief Review. 


that “Radio Club Belge’’ should read 
“ Réseau Belge,” an association of Bel- 
gian amateurs working on short . waves, 
with Mr. Deloor as general manager and 
Mr. Haumont as traffic manager. He 
also kindly undertakes to forward QSL 
cards for Belgian amateurs addressed 
to him at 11, Rue du Congrès, Brussels, 


0000 
BELGIAN AMATEURS WORK WITH 
BRAZIL. 


The first two-way communication be- 
tween amateurs. in Belgium and Brazil 
was accomplished on June 17th, when 
1HB (Belgium), working on 35 metres, 
got into touch with K2 (Brazil), working 
Communication was main- 
tained for an hour, and cordial , greet- 
ings exchanged. Later in the month 
1AF (Belgium) also succeeded in work- 
ing with the same Brazilian station. 

. eoao. 
S.B. ON FOUR DIFFERENT WAVE- 
LENGTHS. 


The General Electric Co. of Schenec- 
tady, New York, is now transmitting 


ust reached this country, 
rating his transmitter. Mr. 
ght with Mr. E. J. Simmonds 


(G20D) on a wavelength of 20 metres. 
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the evening programme on four differ- 
ent wavelengths, viz.. WGY on 489 
metres, 2X AF on 38 metres, 2XK on 109 
metres, and 2X AH on 1,660 metres. Lis- 
teners are asked to report on the com- 
parative quality, fading and strength of 
signals on the different wavelengths. 


vooo 


ADDRESSES OF AMATEURS WANTED. 
We have received còmmunications for 
forwarding to the owners of 5DH and 
6RM, whose, present addresses we have 
been unable to trace, and will be greatly 
obliged if the owners will write to us. 
0°00 ! 
SURREY STATION iifARD IN INDIA, 
2DX, owned by Mr. W. K. Alford, of 
Camberley, Surrey, was heard at Sialkot 
in the Punjab on June 7th, while trans- 
mitting with an inside aerial consisting 
of 10ft. of copper tape stretched across 
the ceiling of the recom and using a 
counterpoise of insulated wire running 
across the floor. The wavelength was . 
42 metres, and the indicated aerial cur- 
rent 1.7 amperes. 
0000 


A TEMPERAMENTAL STUDIO. 
carried out in America, aims at creating a studio ‘‘ atmosphere * to ccincide with the 


The latést practice in the art of broadcasting, as 


emotions of the ariist. The above drawing depicts the new Zenith studio in Chicago. 


AN INSPIRATIONAL STUDIO. 
The divergence in broadcasting prac- 
tice in -the United States as compared 


stations are now working on wavelengths 
hetween 200 and 600 metres, and that 
forty more are projected. A new plan 


nightly communication with the yacht 
© Idalia,” which was transmitting on 4) 
metres and using 200 watts, and another 


with that of this country is strongly ex- station received messages fiom tie of wavelengths has been prepared, and a 
emplified in the design of the new ‘** Eloise,” using only 50 watts. considerable change may be €xpected in 
Zenith Broadcasting Studio in Chicago. 0000 September, when experiments will be 


made to determine the practicability of 


In place of concentrating on the acoustic 
this scheme. 


properties, the surroundings and fittings 
are designed to excite the artistic emo- 
tions of the performers. Grilled openings 
and gateways look out into a scenic 
garden. A fountain plays in the centre 
surrounded by ornamental stone seats. 
To encourage still further the artistic 
temperament, an electrician, carefully 
concealed, controls the lighting, produc- 


INTERNATIONAL PREFIXES. 

The vexed quest’on of -recularising the 
International » Prefixes, which was dis- 
cussed at the International Congre:s of 
Wireless Amateurs last April, still re- 
mains unsettled. The sub-committee 
recommended the fdllowing allotment of 
letters :— 
A--Australia, 


ooo0oo0 


PROGRESS AT DORCHESTER. 


Mr. E. W. Mathias, the Marconi engi- 

- neer in charge of the construction of the 
-new beam wireless station at Dorchester 
for communication “Via Marconi ” with 


O—South Africa. North and South America, in the course 


; : B—Belgium. P—Portugal. f 
ing the effects of sunrise, sunset and C and D—Canada and Q—Cuba. . of an address before the Dorchester 
moonlight to accord with the nature of ls . eee ii Rotary Club on July 7th, said that there 
the music or recitations transmitted. F—France. 7—Poland. | ‘were at present five masts at Dorchester 

7 ; : reat Britain. —U.S.A. . ; i i i 
We presume that bizarre and pantomime H 8witzerland. W Hungary. in a straight line at right angles to the 
effects are also employed to infuse the I—Italy. X—Mobile and Ship direction in which communication was to 
necessary gusto into comic turns. J—Japan. . stations. be established, namely, New York. The 
© K—Germany. Y—India. ; were 277ft. high h . 

0000 L—Luxembourz. Z--New Zealand. masts were t. high, eac having a 
N—Holland. cross arm at the top measuring 90ft. from 
LIFEBOATS AND WIRELESS: For Central and South America tha end to end. The weight of the masts was 


The new Board of Trade regulations 
under the Life Saving Appliance Rules 
of 1924, make it compulsory for foreign- 
‘going vessels carrying more than ten life- 
boats to have one equipped for wireless 
telegraphy. If the number of lifeboats 
exceeds fifteen, the one so equipped must 
be a motor beat, and if the number ex- 
ceed3 twenty there must be two such 


approximately 45 tons each, including 
the cross arm, the stays being half a ton 
each, and 180 cubic yards of concrete 
were used for each of the masts. A 
further line of masts would probably be 
erected in the near future at the Dor- 
chester Station on the south of the Brid- 
port Road in order to establish a further 
service with South America. 


committee proposed the letter A, followed 
by the initial letter of the country, thus : 
Argentine, AA; Panama, AP. 
It is hoped that this or some similar 
method will soon be universally adopted. 
o000 


BROADCAST WAVELENGTHS. 
The Technical Committee of the Inter- 


motor boats. 
0000 
j-kw LIFEBOAT SET. 

Te comply with the above regulation, 
the Marconi Co. has designed a compact 
set with a quenched spark transmitter 
driven by a small petrol plant which can 


also, if required, supply power for a 
small searchlight. 
0000 
> YACHT RACE REPORTED BY 
AMATEURS. 


The progress of the yacht race from 
San Francisco to Tahiti was followed bv 
amateur stations in California. Mr. F. J. 
Quement. (GNX), of San José, maintained 
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national Union of Radiotelephony states 
that nearly ninety European broadcasting 


YOUR CALL SIGN? 


For the benefit of others as well as them- 
selves, amateur transmitters, both in 
Britain and in other countries of the world, 
are earnestly requested fo co-operate in the 
preparation of reliable information re- 
garding call-signs, etc., by forwarding 
full particulars of their stations to 
the Editor of “The Wireless World,” 
139-110, Fleet Street, London, E.C 4. 
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WGY SHORT WAVE HEARD AT 
CHELMSFORD. 
Chelmsford 


A correspondent from 
reports having plainly heard WGY, the 
General Electric Company's station 
Schenectady, New York, early on the 
morning of Sunday, July 5th, 
mitting on 40 metres. Speeches by. the 
Secretary for State, General Pershing, 
and others were being relayed from 28 
stations throughout America, 
correspondent could hear the 
speakers called up and their conversation 
before being announced. 
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Lewisham and. Bellingham Radio Society. 

At the meeting held on ‘June 23rd an 
attractive programme was arranged for 
the remainder of the summer session. 
Exhibitions and short non-technical lec- 
tures will be given on the first and third 
méetings of the month; other meetings 


will be informal and for instruction in . 


Morse. Forthcoming events :—August 4th, 
demonstration of coils, coil-winding, and 
Variometer construction. On August 18th 
an interesting competition will be held 
for “ crystal sets working loud-speakers.”’ 
` Meetings are held on Tuesdays at 
8.15 pm., at headquarters, 136, Bromley. 
Road, S.E.6. Hon. Sec., Mr. C. E. 
Tynam, 62, Ringstead Road, Catford, 
S.E.6. j 


ooo 


Stockport Wireless Society. 

The annual picnic of the Society on 
Sunday, June 2ist, proved most enjoy- 
able. After lunch at Bakewell the party 
drove to Rowsley and Chatsworth Park, 
where a portable set was put into opera- 
tion and the inaugural ceremony of the 
presentation of the Manchester and Sal- 
ford lifeboat heard on the loud-speaker. 

Hon. Sec., Mr» L. A. Gill. 
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Worthing Wireless Society. 

The first meeting of this Society was 
held at Grice’s Restaurant on Tuesday, 
June 16th, when the officers and com- 
mittee were elected. Mr. H. Heatly was 
elected Chairman, Mr. H. P. Trounce 
Hon. Treasurer, Mr. H. N. R. Moore 
Hon. Secretary, and Mr. E. H. Paulton 
Asst. Secretary, with Messrs. J. H. Pratt, 
R. N. Oates, A. E. Coleman, R. Paine, 
E. Snell, R. Woods, and H. F. Cocking 
as members of the committee. 

The headquarters of the Society will be 
at Grice’s Restaurant. 

A technical committee was formed to 
-advise and help members in the manage- 
ment of their sets, and the rules of the 
Society were discussed and adopted. 

Hon. Sec., Mr. H. N. R. Moore, 18, 
Cortis Avenue, Broadwater, Worthing. 
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Golder’s Green and Hendon Radio Society. 
The summer programme of the Society 
as at present arranged is :—Field day, 
July 19th; informal meetings, July 15th, 
August 5th and 19th, Sept. 2nd and 16th. 
Hon. Sec., W. J. T. Crewe, 111, Princes 
Park Avenue, N.W.11. 
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A NORTHERN AMATEUR'S EQUIPMENT. An imposing array of receiving apparatus 


owned by Mr. D. G. Bird, of South 


hields. 


NEWS FROM 
THE CLUBS: 


Secretaries of Local Clubs are invited to send in for publication club news of general interest. 
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All photographs published will be paid for. 


- North Middlesex Wireless Club. 


e 


The club’s meeting at Shaftesbury Hall 


on June 24th was devoted to the solution '’ 


of difficulties met with by the members 
in their experimenting. 

No final decision was arrived at as to 
whether it was preferable to join the ends 
of a twin wire aerial aih left open, 
although some state a distinct increase in 
signal strength is gained thereby. 

It was suggested that in order to obtain 
smooth goutrol of reaction so necessary 
foc isnt distance and. weak stations the 
reaction coil should be tuned and fhe 
voltage on the filament and plate of. the 
detector valve very carefully adjusted. 

When working a reflex set, so popular 
nowadays, it was clearly shown that to 
get best results a plate voltage wf at least 


100 volts was necessary to prevent the 


valve from rectifying. 
Hon. Sec., Mr. H. A. Green. 
©0000 


Ipswich and District Radio Society. 

The spring session of the Ipswich and 
District Radio Society was brought to a 
close on Monday, Jung 22nd, when a good 
muster of members assembled at head- 
quarters, 55, Fonnereau Road, Ipswich, 
for the final lecture. 

Mr. A. E. Mould was the speaker, and 
entertained his audience with an interest- 
ing address on two-valve reflex circuits, 
at the same time substantiating his 
opinions with very plausible loud-speaker 
results. Mr. R. Stanley Lewis followed 
with a further demonstration with a 
receiver, embodying dual magnification 
principles, and here again results were 
good. 

Following the discussion, it was decided 
that the club should be closed down for 
thes summer months, opening again in 
September, when the monthly meetings 
will be continued. 

The Hon. Secretary (Mr. H. E. Bar- 
brook) announced that provided the neces- 
sary permission from the Air Ministry 
was forthcoming, it was hoped to arrange 
visits to Pulham Air Station and Chelms- 
ford at an early date. 

0000 
Bristol and District Radio Society. 

The general mesting of the Society was 
held at the Club Room on Friday, July 
10th, when the reports on short wave 
reception sent in by members were read 
and discussed. 

The subject for research during July 
and August is ‘* Oscillating Crystals for 
Transmission and Reception.” 

Hon. Sec. (Transmitters’ Section), Mr. 
A. N. Porter, 17, St. John’s Road, 
Clifton. 
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A Review of the Latest Products of the Manufacturers. 


G.E.C. SUPER CAPACITY BATTERIES. 


The satisfactory operation of multi- 
valve receivers depends to a considerable 
extent upon the efficiency and capacity of 
the high-tension batteries, particularly 
when power valves are used fox loud- 
speaker reproduction. The small type of 


H.T. battery has its limitations, and is 
quite unsuitable for operating under the 
above conditions. 

The General Electric Co., Ltd., have 
recently introduced a new range of Geco- 
phone Super Capacity H.T. batteries 
composed of large. cell urńts suitable for 
giving discharge currents up to 50 ma. 
and capable of delivering 5 ma. for a 
period of 800 hours. 

The new batteries are standardised in 
three sizes, viz., 18, 36, and 72 volts, with 
suitable tappings. The price is moderate 
in view of the large capacity. The bat- 
tery is recommended for the operation of 
multi-valve receiving sets where it is not 
convenient to use accumulator high ten- 
sion batteries. 


oo0oo0o0o 


MODIFICATIONS TO GAMBRELL 
TUNING COILS. 


Modifications have been made in the 
inductance values of several of the tuning 
coils manufactured by Messrs. Gambrell 
Bros. The series formerly bore identifi- 
| cation letters from A to J, with two 
special coils a and a/2 for short-wave 
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work. Two additional coils have now 
been introduced in the series marked B, 
and E,, while the inductance values of 
the remaining coils have been slightly 


-modified. The new coils bear the mark 


‘“N’” in order that they may not be con- 
fused with the ooils formerly manufac- 


72-voltt G.E.C. Super—capacity 
battery. 


tured. Gambrell coils, owing to their 
particular construction, give a wide range 
when tuned with a given condenser, and 
with the addition of two coils to the series 
ample overlap is obtained between one 
coil and the next when the tuning con- 
denser has a maximum value as low as 
0.00025 mfds. and provided it has a low 
minimum capacity. 


GEARED THREE COIL HOLDER. 


A new coil holder of unusual interest is 
now being manufactured by Messrs. A. G. 
Parker & Co., Ltd., Bisley Works, Whit- 
tall Street, Birmingham, and is marketed 
under the name of the Hale-Parker Three 
Coil Holder. 

Details of construction can be seen in 
the accompanying illustration, though it 
might be explained that while the rack 
and pinion action is propelling a holder 
away from the fixed centre coil holder, 
a rotating action is ohtained by means of 
a cam so that when the end of the frame- 
work is reached the moving coil has 
turned through 90° and is at a position of 
zero coupling. 

From a mechanical standpoint this coil 
holder is a thoroughly good job, and 
although taking up considerable space its 
use 1s warranted for critical adjustment. 

ooo 


ACCUMULATOR SERVICE. - 


Judging from our own correspond- 
ence, amateurs will warmly welcome 
any scheme which will provide an 
efficient service for the maintenance and 
recharging of their accumulators, and a 
reliable staff of experts who will under- 
take minor repairs to their sets. 

We understand from the Radio Service 
Ca., Kentish Town, N.W.5, that they 
will undertake an accumulator service of 
their own or their customers’ batteries 
and keep a staff of qualified engineers 
to remedy minor defects at a moderate 
inclusive fee or estimate for complete 
overhauls and reconstruction. 


The 
i holder. 
extension handles. 


three — coil 
Iit is fitted with iong 


Hale ~ Parker 
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ADVENTURES IN A HURRICANE. 


A Wireless Operator’s Story of a Lucky Escape. ' 
By VICTOR A. K. SMITH. 


An ungarnished account of one of those rare instances in which. wireless is powerless to Save. 
4 


I was at six S'clock in the evening 


that the steamer Maid of 
Corfu weighed anchor and left 
> Bahia Blanca, Argentine. We 
=. were homeward bound with a 


cargo of over 5,000 tons of grain, 

and most of the crew were look- 

Ze ing forward to a thirty days’ fine 

=h `- trip to Manchester. 

3 ney The pilot was ‘‘dropped’’ at 

4 8 p.m., the weather then being very 
fine but a little cold. 

All hands soon settled down to 
their monotonous routine, myself 
assuming watch in the wireless cabin. At midnight the 
wind increased in velocity, and at daybreak a strong 
southerly gale was blowing. 

All hatches were examined and everything loose was 
made secure to the decks. Seas were 
‘shipped ’’ fore and aft when, an hour before noon 
(April rst), a tremendous sea broke over the forecastle 
head carrying with it wire drums, ventilators, railings, 
steam pipes, etc., all of which with the heavy sea fell 
on No. 1 hatch and ‘‘stoved ” it in. The ship, which 
was then doing three knots, was immediately stopped 
and all hands called to repair the damage before the hold 
became flooded, which would have been very serious. It 
was a difficult task, but eventually the hatches were again 
secured and covers renewed. By noon a hurricane was 
blowing from the south with tremendous force, as if bent 
on breaking the ship to pieces, and gradually we were 
being driven shorewardls. 

A Crash in the Darkness. 

The wireless cabin and my sleeping room were made 
of thick wood with an iron girder foundation, but they 
overlapped the after-well deck and occupied one of the 
most exposed positions on board. 

After a period of two hours’ wireless watch I came 
‘off duty ’’ at 2.15 p.m., and entered my sleeping cabin. 
Having another hour and threequarters to spend before 
my next watch commenced, I started to read a book, 
wedging myself between the chest of drawers and my 
bunk to prevent the heavy rolling of the ship from 
throwing me over. Suddenly, w ith a terrific crash of 
timber, “the room was plunged into darkness. Instinct- 
ively throwing up my arms to protect my eyes, I felt 
myself being’ jammed between the bunk and chest of 
drawers and violently thrown about. E 

Imagining I was now in the well deck inside the 
wrecked cabin, I lowered my arms and felt about for some 
firm hold, but to my horror I began to sink. My sleeping 
room, together with the wireless cabin, had been com- 
pletely washed overboard, and I was sinking through the 
bottom. 


then being | 


On opening my eyes I found I was well under the 
water entangled in the wreckage. I struggled desperately 
to free myself, and endeavoured to rise, but was struck 
a violent blow on the head by loose wreckage or wireless 
gear. Fortunately I retained consciousness, but my 
plight was increased when my left foot became jammed 
in some heavy object which began to pull me under. I 
now became frantically alarmed, and made an unsuccess- 
ful attempt to unlace my boot; fortunately, I was able 
by an extreme effort to break away the toe cap and thus 
wrench it completely off. This lucky wrench probably 
saved my life, and I came to the surface, By this time 
I was choking badly, having swallowed a good deal 
of sea-water. 

Although I can swim a little, it was, nevertheless, im- 
possible to do so in such mountainous seas, but I managed 


‘to scramble on to some of the wreckage of the wireless 


cabin, and, while floating on the crest of a wave, I 
sighted the ship, only to perceive that<she, too, was at 
the mercy of the elements. Would she survive? I began 
to give up hope, for I could see no sign of life; in fact, 
I could only see the upper deck works of the ship above 
water. Had my plight been! observed by my shipmates ? 
A welcome lifebuoy which came floating towards me, 
however, dispelled my fears, and I knew that an attempt 
to rescue me was being made. I realised it would be 
impossible to lower a lifeboat, as the stormy seas would 
smash it up before it could enter the water’ I waved 


to the ship, which was several hundred yards away, but 
in so doing I loosened my hold, and was swept off the 
The wreckage, includ- 


wreckage by the mountainous seas. 
ing most of the floatable 
wireless apparatus, crashed 
into me, and, although | 
grasped several -pieces, none 
would take m y weight 
Eventually, I succeeded in 
reaching a large 
timber, which I 
the thick 
less room, 
nails sticking over 
most parts of it. | 
then found 
that the 
lifebuoy HAJ 
was quite /#* 
close, and ‘AAAA 
by a super- LpA 
human ef-> | | : | 
fort I suc- p. ao aye 
ceeded in > | eee pod 
grabbing it, Syi4 
only to find t 


piece Ol 
think 
door of the 
with big 


Was 
wire- 


covered 
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Adventures in a Hurricane.— 

that the life-line was missing. Meanwhile the steamer 
was coming astern, and I could see sume of the crew 
waving to me. 

I then caught sight of the chief, 
officers fighting their way to get to the after part of the 
ship. At one minute they would be completely under 
the waves that swept the well deck, hanging for/ their 
lives on to any firm support; the next minute they would 
renew their endeavours to reach the ‘‘ poop.’’ At length 
they succeeded. 

By the skilful seamanship of Capt. G, L. Clive, the 
vessel was manceuvred so as to enable Third Officer 
P. Clissold to throw another lifebuoy—this time quite 
‘close to me—which I succeeded in grabbing. The ship 
was then getting closer, and I could plainly see Chief 
Officer F. C. Brooks, who made signs for me to get into 
the lifebuoy. I was loath to leave go of the wreckage, 
but, knowing the officers were doing their utmost to ‘save 
me, I got into the buoy. 

As I was being pulled towards the ship I turned three 
complete somersaults in the water, but grimly held on. 
The engines were still going astern, and I thought I 
would be caught by the propeller. The suction was 
gradually drawing me through the buoy. I shouted to 
the officers to stop the engines, but the ship was in 
capable hands, and the propeller stopped immediately 
after I shouted. 

The ship was still rolling and plunging heavily, and 
I was frightened of the poop crashing into me; in fact, 
it did come within a foot of my head, when I was sud- 
denly heaved out of the sea, and willing hands of the 
officers and sailors pulled me aboard. 

The first words that greeted me were from Second 
Officer A. Flack, who said, ‘‘ Lucky fellow, ‘no more 
work for you to do this trip! ” 

I was bleeding from numerous cuts, and as it was im- 
possible to take me across the sea-swept decks, I was 
taken to the carpenter’s quarters in the poop, and after 
a good rub down put to bed. 


an announcement that Mr. Cyril 

Tolley, the British amateur 
golfer, had been divorced in America. 
This was later found to be a mis- 
statement, for, as Mr. Cyril Tolley 
informed the B.B.C., he was not 
married and was in Birmingham at 
the time the announcement was broadcast. Whereupon 
the B.B.C. corrected their announcement, and explained 
the mistake : apparently the Mr. Tolley in question was 
a Canadian golfer, Mr. Cyril William Tolley. In this 
case the B.B.C.’s explanation was accepted, but what 
would happen if someone demanded his legal rights in a 
case like this? 

Apparently the B.B.C. would be liable to an action 
for slander only, and not libel, as would have been the 
case if the report were issued in a newspaper. There 
are several differences between slander and libel, which 
make it less unpleasant to be sued for the former than 
the latter. Although the British public use the words 
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SS ans time ago the B.B.C. made 


second, and third- 
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When my room was washed overboard, it struck the 
port rigging of the main mast, causing’the starboard 
rigging to break, and it looked as if the mast would 
break each time the ship gave a heavy roll, but, for- 
tunately, it held out. 

At 6 p.m. the same day the heavy seas smashed some 
of the steering rods. All hands were again called to do 
necessary repairs. The hand steering gear was then put 
into operation, but the heavy seas smashed it completely. 


- Steering was then tried by steam winches, using very thick 


wire rope, but it was hopeless. The enormous seas 
smashed the deck fittings away, and the only way out of 
the trouble was to renew some of the steering rod, a 
very difficult task in the circumstances. The steamer 
was then beam on to the seas, and the captain steered 
the ship only by skilful and exemplary seamanship. 

Just after 8 p.m. an-enormous wave carried away the 
port lifeboat and bent the thick iron davits, and also 
smashed the starboard lifeboat. 

Dawn found the battered and weather-stained ship still 
fighting against the hurricane with no steering gear. At 
noon the wind decreased slightly, and the same evening 
the steam steering gear was put into action after being 
out of operation for twenty-four hours. 

The following day we had fine weather, and on 
Friday, April 4th, we managed to reach Montevideo, 
Uruguay, where necessary renewals and repairs took 
place. 

Two steamers, a British and an Italian, were driven 
ashore during the hurricane, and both became totally 
lost, although they were not loaded with cargo, but, for- 
tunately, all lives were saved, according to reports re- 
ceived at Montevideo. We also saw three other steamers 
put into Montevideo for repairs as a result of the 


hurricane. 


I must record my deep appreciation of the British 
officers and sailors who bravely risked their lives to save 
mine. Their heroic conduct will never be effaced from 
my memory. I am proud to have sailed with such 
splendid men. 


indiscriminately, slander is mere 
spoken words, while libel has to be 
published in some permanent form, 
such as printing or portraiture. In 
addition, the man who has been 
slandered has to prove that damage 
has been done if he is going to 
succeed] in his action, but in the 
case of libel no special damage need be proved, libel 
being actionable in itself. 

Thus the B.B.C. have a great advantage over the daily 

newspapers, in that they cannot be sued for libel, but 
only for slander, although, of course, there are no 
decided cases on the subject. 

The B.B.C. have also occasion to pat their backs on 
another point. Libel is a criminal offence, while slander 
is only civil, so we shall never see the directors of the 
B.B.C. sitting in a criminal court, although nothing 
would please some people more than this spectacle when 
the usual Saturday night’s weather report is being broad- 
casted. H. A. S. 
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- Brain Waves of the Wireless Engineer. 


Reversing the Reaction Coil. 
~ (No. 227,824). 
A scheme is described in British Patent 


No. 227,624 by A./P. Portway for revers- 
ipg the direction of the current through 


a plug-in coil. The device may be 
applied either to the coil holder or to 


Reaction reversing switch incorporated in 
coil plug. (No. 227,624.) 


the base of the coil. Referring to the 
illustration, which shows the invention 
as applied to the coil itself, it will be 
seen that the ends of the winding -are 
taken to two screws S provided with 
nuts, which pass right through the insu- 
lated part of the plug. This is provided 
with thd usual pin and socket P and K. 
Both the pin and the socket are electric- 
ally connected to two studs C, which also 
pass right through the insulated part of 
the plug. The two screws each carry a 
lever L, mounted respectively on each 
side of the coil plug. It will be seen 
that the lever L acts as an ordinary 
contact arm for a two-way switch, and 
connects the end of the winding to the 
pin or to the socket by virtue of its 
position in relation to the two contacts 
C. Thus it will be seen that having 
inserted the coil in the holder the direc- 
tion of the current through the coil can 
be varied merely by movement of the 
two levers. In another modification the 
coil can be short-circuited. 


ao 2 (o) 
Keying Transmitters. 
(No. 224,574). 


As soon as the experimenter uses more 
than a few watts for his transmitter he 


is almost invariably troubled by the 
probiem of keying the output. A rather 
interesting method is described in British 
Patent No. 224,574 by R. I. Wells, 
H. L. Crowther and N. F, S. Hecht. 
The system makes use of an “ inverted 
valve ” in the grid circuit of the oscil- 
lator.‘ Referring to the accompanying 
illustration, it will be ‘seen that an 
ordinary valve generator is shown with 
series feed and a tuned grid circuit. 
Thus, the grid circuit L, C, is connected 
to earth through the usual grid con- 
denser C,, which instead of being 
shunted by a grid leak, is shunted by 
an ‘‘inverted valve’’ V,. By an inverted 
valve, of course, is meant one in which 
the anode is connected to earth, and the 
filament is at high potential. Across the 


` grid and filament of the grid leak valve 


is the secondary S of a transformer T, 
the secondary being connected through 
a small condenser C,. Let us now 
examine the manner in which the scheme 
functions. Let us assume that the fila- 
ment of the grid leak valve V, is cold. 
Owing to the condenser C, the grid of 


= us C2 T 


Keying a C.W. transmitter through a 
three-electrode valve. (No. 224,574.) 


the main valve would become isolated, 
and would assume a large negative 
charge, and the valve would cease to 
function. On heating the filament of the 
valve V, the electronic stream which 
would be produced between the filament 
and the anode would act as a path of 
fairly low resistance across the grid con- 
denser C,, and accordingly render the 
valve V, operative. Across the grid and 
filament circuit of this valve we have 
the secondary S of the transformer con- 
nected through a small condenser. This 
transformer is now supplied with alter- 
nating current and an alternating voltage 
will therefore be impressed between the 
grid and the filament of the valve V.. 
A rectifying effect will obviously occur, 


and again, as there is no grid leak to 
this valve, its grid will. accumulate a 
negative charge and cut off the electronic 
stream between the filament and the 
anode. This in turn will then cause the 
main grid condenser C, to charge up and 


` cut off the supply to the oscillator. Across 


the grid and filament of the valve V,, 
however, is the manipulating key K, 
which on clósing short-circuits the 
secondary of the transformer through the 
condenser C,. The grid of the valve V, 
then becomes discharged, the electronic 
stream between the grid and the filament 
is maintained once more, which in turn 
provides a leak for the condenser C and | 
again renders the oscillator operative. In 
this way it will be seen that it is possible 
to control the output of a comparatively 
high power valve by means of a small 
key through the medium of a small valve. 
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A Multi-layer Coil. 
(No. 227.967). 


A rather peculiar form of coil winding 
is described in British Patent No. 227,967 
by S. J. Williams. The patent refers to 
the type of plug-in coil which consists of 
a number of layers separated by cross- 
wise windings, in which loops are formed 
at each side and bent back over the edge 
of the coil, such as is shown in the 
accompanying illustration. A feature of 
the invention is that the cross windings 
are wound in such a manner that the 
current flowing through them passes in 
the opposite direction to that flowing in 
the main part of the coil. The specifica- 
tion states that decided improvement is 
obtained by winding the coil in this 
manner, but it is rather difficult to see - 
why this should be so. Of course, the 


Appearance of finished coil wound on 
the system described in British Patent 
No. 227,967. 


electrical constants of the coil would be 
entirely altered by adopting this method 
of winding, and ıt would be interesting 
to compare two coils, one wound in this 
manner, and one wound in the normal 
way. 
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INTERFERENCE. 


Artifices and their Functions in Reducing Disturbances. 
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P. 


Part I.! which may assist in breaking down the 
onslaught of interfering noises. It is well to 
know the theoretical grounds for employing any specific 
means, and these will be discussed in this section. 
Broadly speaking, there are two main methods of attack, 
namely :— 
(1) Directional reception. 
(2) Selective circuital reception. 


A NUMBER of artifices have been catalogued in 


Directional Reception. 


This method is so well known that it hardly needs any 
comment. Advantage is taken of the fact that inter- 
ference is often directional, and so long as it is not too 
intense, and there is a sufficiently large angular distance 
between the incoming signals it is desired to receive and 
those which are to be excluded, a frame aerial or a com- 
bination of frame and vertical aerial giving a heart- 
shaped curve is likely to be beneficial. ‘The latter com- 
bination of aerials is used because it reduces the polar 
receiving diagram of the aerial. There are other 
methods of reducing the polar diagram of a receiving 
system, e.g., spaced frames, in which two frame aerials 
are spaced a certain distance apart. This is roughly 
comparable—not analogous—to two cascaded circuits, 
because the resultant diagram gives enhanced selectivity. 
If one could cascade several 
frames, say four, in the 
same manner as tuned cir- 
cuits, the two circles repre- 
senting the horizontal 
median section of the polar 
diagram of reception would 
resolve themselves into very sharp ovals, as shown in 
Fig. 1. The gain in directional sclectivity would be 
comparable with the use of a reflector. There is also 
the long horizontal wire or wave aerial used in the 
American Transoceanic Station at Long Island. The 
latter class of aerial is from one to two wavelengths in 
extent, and points to the transmitting station. It is the 
most directive of the three, z.e., its polar? diagram has 


1 The Wireless World, February 25th, 1925, page 79. 

2 In general cne is apt to forget that the polar diagram of 
an aerial is in reality a surface and not merely a plane curve. 
Signals come in from all directions in space, f.e., vertically, 
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Fig. 1—Polar receiving diagram of aerials. 


the smallest surface and is the most suitable, due to its 
sharpness. Whichever type of aerial is employed, it is 
of importance that the diagram should be approximately 
equi-directional for a narrow band of frequencies on each 
side of the central one. 

It has already been shown that an impulse, or, in fact, 
any interfering signal, can be. resolved into a frequency 
spectrum. Now consider an atmospheric and its accom- 
panying spectrum, and let it impulse some form of direc- 
tional antenna. If the polar diagram is identical for 
a wide ‘band of frequencies on either side of the central, 
the attenuation of these, due to the atmospherics, will be’ 
greater than if the diagram were less peaked and 
had an increased area on each side of the central fre- 
quency. Moreover, with a fixed diagram the interference 
will be less than with one which increased in the manner 
indicated, and it would be still less if the diagram de- 
creased ; but this would not have to be sufficient to exclude 
the side frequencies of modulation. 

To take a case in  point—when a tuned frame 
is combined with a tuned open aerial, it is pos- 
sible, by adjusting the relative signal strengths on 
the two aerials and by correctly phasing the oscil- 
lations in each, to obtain a heart-shape diagram. 
This diagram, however, only holds for the central fre- 
quency, since the phases of the oscillations are incorrect 

on other frequencies unless 

the selectivity curves of the 
Go ae two circuits are identical. 

Such a condition is not 
usually found in practice. 
In any case, correct phasing 
is difficult to maintain with 
tuned aerials. Moreover, non-tuned* frame and open 
aerials, when combined as in the Bellini-Tosi system, 
vield a fairly constant directional diagram over a wide 


horizontally, and intermediately. Thus for non-horizontally 
propagated interference an aerial blind in all but a small por- 
tion of the horizontal plane would be a hoon. As an example 
of reception of an inclined wave front, take any horizontal 
aerial. An e.m.f. is induced in it because the front of the 
wave is inclined to the vertical, t.e., the wave can be considered 
to have a horizontal and a vertical component. 

> Sometimes erroneously termed “ aperiodic.” In general 
both open and frame components can oscillate, but the fre- 
quencies exceed that of the signals to be received. 
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Interference.— ‘ 

range of frequencies on each side of the central. When 
directional reception is viewed in its proper perspective, 
it is reatly a form of selectivity. With a single tuned 
frame aerial the selective directional effect is due to the 
relative phases of the oscillations in the opposite sides 
(for reception in a horizontal plane). When the frame 
is abeam of the incoming waves, the phases in the two 
legs are identical, but opposed so far as resultant e.m.f. 
is concerned. As the frame is rotated, the phases differ, 
due to one side being further from the transmitter than 
the other. Moreover, when any directional system is 
analysed, it will be found to function on a ‘ phas- 
me’? basis. 


Selective or Filter 
Circuits. 


The second anti-inter- 
ference artifice, which is 
usually termed ‘‘ Selec- 
tivity,’’ is more accu- 
rately described as 
‘* Tuned Circuit Selec- 
tivity,” because it in- 
vokes the aid of one or 
more tuned circuits. The 
fundamental action may 
be regarded as one of 
phasing or timing, for 
with any tuned circuit 

the oscillations build up 
curve with vertical sides. The 


attenuation of frequencies out- 2ccoriing to their relation 
side the band XY is complete, to the resonance fre- 


i.e., the Aiter is then “ blind.” ; . 
quency. The physical 
viewpoint, however, is different from that which pertains 
in directional reception. ; 

In order to avoid repetition, the reader is referred to 
a former article on selectivity. The selectivity curve of 
any tuned circuit has the well-known shape exhibited in 
Fig. 2B. The steepness of the sides depends upon the 
ratio L'R, where I. is the inductance of the coil, and 
R the cflective resistance of the whole circuit, including 
the condenser. The greater this factor for any given 
circuit, the steeper are the sides. Moreover, a low re- 
sistance circuit has a greater degree of selectivity than 
one of high resistance, and, furthermore, the current and, 
therefore, the voltage across the condenser (this usually 
heing applied to the input valve) 1s also greater, thereby 
entailing enhanced signal strength. This is shown clearly 
by curve 2 of Fig. 2B. 

Now it is important to notice that these curves are 
cbtained experimentally by using a series of steady or 
progressive continuous waves of different frequencies, 
which induce equal voltages. Moreover, the experi- 
mental conditions tò ensure the response at any given 
frequency are absolutely fixed or constant. At the in- 
stant when the circuit is suddenly confronted by an oscil- 
latory magnetic field, the current is zero, but gradually 
grows until it attains a steady value. It is this Jaffer 
simple condition under which the curve of Fig. 2A is 
secured. 


Fig. 2A.—Hypothetical or ideal 
band pass filver or selectivity 


t! Exprrimental Wireless, p. 394, April, 1924. 
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When we penetrate the paths of practice, this sublime 
state of affairs seldom obtains, and it is imperative to 
have auxiliary information and a modified view of the 
matter to cope with the problem. This is treated in a 
subsequent section of this article. | 

When one or more tuned circuits are loosely coupled 
in cascade, and precautions taken to prevent interaction, 
capacity, coupling and energy’ supply from extraneous 
sources,” there is a pronounced gain in selectivity. Using 
arbitrary units for the current or voltage, thus avoiding 
a knowledge of the coupling, the method of arriving at 
the selectivity curve for two circuits is to find the curve 
for each and take the product of corresponding ordinates. 


Thus, for two identical circuits the ordinates of the curve 


are squared ; for three circuits they are cubed, and so on. 
This is approximately correct for high-frequency circuits 
of 20,000 cycles upwards, but for note filters it requires 
some modification to cope with frequency effect and the 
possibility of tighter coupling. ~ | 

The curves of Fig. 3B have been inserted to illustrate 
the gain in selectivity of two and of three identical tuned 
circuits over one alone. 

The other mode of securing selectivity is to use re- 
action, but it ought to be stable. It often happens that 
where reaction is involved, the theory of high selectivity 
and practical results clash. This is due probably to the 
reactive valve not being worked on the straight part of 
its characteristic, or to the grid voltage making too large 
an excursion. It is well to remember that for optimum 


operation a reactive valve must not be unduly excited, 


and grid current must be avoided. Also, artifices which 
are introduced to produce stability sometimes detract from 
selectivity. The effect of reaction, as is well known, ts 
to cause an equivalent decrease in the high-frequency 
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Fig. 2B.—Diagram showing resonance curves of a single tuned 
circuit. Condensers and inductance valves equal for curves 1 
and 2, and the resistance of circuit 1 is ten times that of circuit 
2. This can be accomplished by using reaction, or by speciall 
designed coils using standard wire for medium and hig 
frequencies and large solid wire at very high frequencies. For 
equal induced voltages the selectivity at A compared with that 
at C is AB,CD. 


resistance of the circuit to which it is apphed.? In other 
words, with a coil of given inductance, the value L, R 
may be made relatively large, and the selectivity curve 


metamorphosed from (1) to (2) of Fig. 2k. 


2 See The Wireless World, November 12th, 1924. 
` See Airperimental Wireless, p. 623, August, 1924, for an 
article on low resistance aerials. 
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Interference.— 

The question now arises, What is the advantage of 
filter circuits when. selectivity of the same order can be 
secured by the aid of reaction using a valve? In the 
first place, reaction alone, although allowing us to dis- 
pense with several circuits and yielding a greater signal 
strength, is not always stable, owing to the customary 
fluctuations in batteries, valves, etc., and, in the second 
place, the selectivity curve has a sharper peak, and the 
sides are not quite so nearly vertical as those of a good 
filter circuit. Moreover, reaction cuts out a greater pro- 


Fig. 3A.—Three circuits in cascade. 


portion. of the side frequencies of telegraphic and tele- 
phonic modulation than a filter circuit. This may be 
regarded as the commercial aspect of the matter, where 
reliability counts for so much. 

From the amateur’s viewpoint there is no necessity for 
extreme precautions, and thus reaction is useful, provided 
it is handled carefully. Bearing this in mind, a com- 
bination reaction-filter circuit has been given in Fig. 5.' 
This was fully discussed in the appropriate place, but 
there is one point which must be emphasised. For 
optimum action against interference with a filter circuit, 
or more particularly one using reaction, the receiver must 
be absolutely in tune with the carrier wave of the station 
it is intended to receive: 


Relation Between Intensity and Interference. 


The action of any form of filter circuit on steady con- 
tinuous waves is suggested by curve 3 of Fig. 3B. For 
equal induced voltages in the first unit the currents in 
the last unit, and, therefore, the voltages applied to the 
amplifier, are shown by this curve. The further the 
interfering frequency from the central, the greater is the 
attenuation. The interference can, therefore, be more 
intense when its frequency is well removed from the 
central. For any given frequency in the neighbourhood 
of the central, say, 5 per cent. away, the intensity of the 
interference has a limit beyond which it upsets reception: 
at the central frequency. To take a concrete example, 
suppose the central frequency is 150,000 cycles (A= 
2,000 M.) and the interfering frequency 148,000 cycles 
(taken to be of steady strength), and that the selectivity 
curve of the receiver shows the ratio of the signal strength 


(for equal induced voltages in the aerial) at 150,000 to 


that at 148,000 is 1/100. Assume, for comfortable re- 
ception, that the valtage on the amplifier due to the inter- 
ference must not exceed one-fifth that of the signal (this 
gives a ratio of 1/25 for the energy in the phones). The 
maximum permissible voltage on the aerial due to the 
interference is 100 x$=20 times that of the desired 
signal. An increase beyond this ratio will produce un- 
pleasant audition. In this respect it is well to be clear 
regarding the mode of reception. With phones an inter- 


1 T'he Wireless World, April 29th, 1925, page 393. 
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fering signal may be made inaudible by reducing the 
amplification, although this is often impossible if a 
reasonable loudness is to be obtained. With loud-speakers 
the same argument is applicable, but the interference may 
be more pronounced for strong signals than with phones, 
because the magnification has to be adequate to overrule 
extraneous noises. 

_ The use of screens, astatic coils, and the like has been 
discussed already.? In this connection it should be stated 
that coils will only function astatically provided the ex- 
ternal. field in which they are placed is uniform, non- 
rotating, and is directionally in a plane parallel to both 
axes and at go® to that containing the coils. 

The latter stipulation avoids spaced frame effect, in 
which the oncoming waves meet one coil before the other, 
thus giving misphasing and a resultant e.m.f. in the cir- 
cuit. Where the behaviour of the field is ubiquitous, it 
is sometimes possible to get a better balance by moving 
one coil with reference to the other (in some plane). Care 
must, of course, be taken that the coil leads do not upset 
the astaticism of the combination, also coupling to ad- 
jacent or surrounding metal screens. It must not be 
forgotten that any piece of metal acts as an untuned 
receiver ; Currents are induced in it which react on un- 
protected or misplaced coils. 


Elimination of Electrostatic Coupling. 


Trouble is sometimes experienced by electrostatic 
coupling between the circuits and the aerial. This is 
avoided by screening boxes, but it-can be reduced per 
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Fig. 3B.— Selectivity curve of one, two and three tuned circuits 
in cascade with loose coupling. The coupling is entirely 
electromagnetic, and the energy is supplied solely by this 
means. e current amplitude at e central or main 
frequency has been held constant at 1:0 unit. No allowance 
is made numerically for loose coupling and circuital losses. 
This only affects the absolute magnitude of the current. 


ceptibly by an earthed copper gauze or metal gratings 
placed in appropriate places. One of the best examples 
is found in the Marconi direction-finding coupling trans- 
former placed between the aerial and the tuned circuit. 
This is a tightly coupled unit with a piece of earthed 
copper foil inserted between the windings, the foil being 


pera 


3 T'he Wireless World, November 12th, 1924. 
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Interference.— R 
insulated at the joint to avoid short- edocs In this 
way the capacity coupling is almost nil, whilst the elec- 
tromagnetic coupling is not seriously impaired.? 


Rejector Circuits. 


Another form of filter arrangement is found in the 
rejector circuit. For effective operation a rejector circuit 
must be of very low resistance. Hence few turns of 
large solid or stranded wire, according as the waves are 


short or long, and a large condenser with negligible loss . 


will vield the best results. A valve with reaction coup- 
ling may be used to reduce the resistance.of the rejector, 
but this does not usually conduce to a stable circuit. The 
selectivity curve of a rejector circuit alone is akin to 
that of a tuned circuit inverted. Here, again, the steep- 
ness of the sides which governs the ‘‘ cut off’ k frequencies 


- is controlled by the ratio L/R. The rejector when used 


alone attenuates the central frequency and those on either 
side in a degree controlled by the steepness of the sides 
and the width of the curve. The overall selectivity 
curve of the system depends upon the rejector and the 
way in which the remainder of the circuit is constituted. 


Superheterodyne. 


This device is really a combination high- frequency 
filter at two different frequencies, and its action will be 
best understood by a concrete instance. Let the initial 
frequency be 700,000, the beat frequency 100,000, and 
the width of the side frequencies on telephony from 
690,000 to 710,000 cycles. Then at beat frequency, if 
the telephony is to be undistorted, the width of the side 
frequencies will still be 20,000 cycles, #.e., from 90,000 
to 110,000 cycles. Consider now the frequency band on 
each wavelength. At 700,000 cycles the band is 3 per 
cent., whereas at 100,000 cycles it is 20 per cent. At 
the latter frequency, if a tuned anode or other like circuit 
were used, the tuning would have to be extremely flat, 
which would result in little or no amplification. Further- 
more, the selectivity gain of the beat frequency circuit 
would be zero. In practice, when selectivity is desired, 
the beat circuit would have a frequency hand of, say, 
5 per cent. This would mean that all note frequencies 
from o to 2,500 cycles would not be appreciably attenu- 
ated, whereas those in excess of 2,500 would suffer 
attenuation which increased with the frequency. More- 
over, the quality of the telephony would be impaired. 
In telegraphy, however, a wide frequency band is un- 
necessary, so that the selectivity of both aerial and beat 
circuits could be high, thereby pirig a considerable over- 
all selectivity. 

Owing to amplification at three different frequencies, 
and the introduction of tuned circuits at each stage for 
telegraphy, a superheterodyne enables enormous ampli- 
fication and high selectivity to be secured. For tele- 
phony there are only two tuned stages (two high fre- 
quencies), and a balance must be struck between selec- 
tivity and quality. Since the selectivity can be secured 
~although not quite so readily—by reaction and filter 
circuits at the aerial frequency, the main feature of a 


t In screening boxes the electromagnetic coupling is reduced, 
largely due to the continuity of the screen. 
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superheterodyne for telephony is the increase of 
amplification without seriously- impairing the stability. 
A good example is to be found, say, in using a frame 
aerial at a distance of thirty miles from a broadcasting 
station. At Chelmsford, for instance, it is quite easy 
to get fairly good quality loud- speaker strength from 21.0 
on a frame r2in. square, using a superheterodyne set` 
with five valves, namely, 1 H.F. amplifier with tuned 
anode, `t detector with anode tuned to beat frequency, 
1 detector and a double-note magnifier. If a throw- 
back or reflex is made of the beat note or the audio fre- 
quency on the first valve, four valves will serve. For 


` simplicity, a local oscillator is used, although the oscilla- 


a 


tion can be generated by the first valve by including the 
necessary tuned circuits. By using reattion between the 
anodes of the second and third valves the amplification 
can be increased considerably, loud-speaker strength beinz 
secured with four valves; but the quality is appalling. 
Since the term loud-speaker strength is an ambiguous 
one, it may be stated that a grid bias of twenty volts 
was required on the power valve to avoid grid current. 


(To be continucd.) 


CHOKE COUPLING FOR L.F. AMPLIFIERS, 


HE choke- -capacity method of coupling low- frequency 
amplifiers has apparently not received the attention 
it deserves, for a direct comparison between a ea 
capacity and a transformer coupled amplifier will - 
many instances prove that the = 
results obtainable from the W 
former amplifier are superior ergi 
from the point of quality. | 
This superiority is, of course, 
most marked when the com- 
parison is made between a 
well-designed choke amplifier 
and one employing trans- 
formers of a type not 
specially designed for the 
valves employed—unfortu- 
nately, a far too common 
occurrence. 

When employing one of 
the newer types of trans- 
former, the advantage of 
the choke method is not so 
marked, and it is then that the possible amount of ampli- 
fication becomes important. Under the best conditions— 
that is, with a valve of high amplification factor such 
as the DE50 (20) and a good choke—it is possible to get 
an amplification of about 17 per stage. With a DE5 
valve and a good transformer, a reasonable degree of 
amplification is about 30. When a poor transformer is 
used, however, the amplification per stage will be less 
than this, and it is then that the choke-capacity coupling 
offers the advantage of purity with strength. 

A number of chokes are available on the market: one 
is illustrated here, and is supplied by F. J. Chambers. 
This instrument is reasonable in price and suitable for 
use in choke-capacity amplifiers of all descriptions. 


L.F. 
choke coii for choke- 
capacity amplifiers. 


The Chambers 
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Power of Main Stations. 


Further interest has been aroused in 
the development. policy of the B.B.C. by 
a report that some of the relay stations 
are to be raised to main station status. 
The report can be dismissed as outside 
the realms of practicability at the 
moment. The position may be summed 
up as follows :— 

Eighty per cent. of the population of 


the United Kingdom is now within 
crystal range of one or other of the ser- 
vices of the B.B.C. The aim is to in- 
crease that figure to 100 per cent. The 


most feasible way in which this may be- 


accomplished is by increasing the power 
of certain main stations. That step, 
however, cannot be taken without the 
authority of the Post Office, but before 
the time is considered opportune for ap- 
proaching that department it is neces- 
sary to ascertain whether the manrfufac- 
turers would be in a position to cater 
for any sudden and largely-increased de- 
mand for apparatus. Preliminary action 
has been taken, but the scheme does not 
contemplate alterations in any of the 
existing relay stations, ror are addi- 
tional relay stations likely to be erected. 
ooo0o0 


Continental Stations. 

A new aspect of the question is, of 
course, created by the possible raising of 
the power of Continental stations to 10 
kilowatts. Immediately there is any 
indication of foreign background being 
introduced into British programmes the 
British authorities will, it is expected, 
take whatever steps necessary to protect 
the interests of British listeners. There 
are several ways in which this may legi- 
timately be done, but it is thought that 
the Geneva Bureau, working through the 
International Congress, will find a plat- 
form for the settlement of the difficulties 
which are threatened by the sudden burst 
of activity on the part of several of the 
Continental broadcasting authorities. 

0000 


The Cat Broadcaster. 


The cat tribe has made its début before 
the microphone. During the reading of 
the second news bulletin the other 
evening the studio window was left open 
as the weather was rather sultry, and 
the announcer was sailing along placidly 
with his news announcements when a 
terrific din was set up by prolonged 
caterwauling from an adjacent yard. 
Thus the cat who sang to the British 
Isles is more famous than he knows, but 
his fame would have been short-lived if 
the announcer could have interrupted the 
animal’s ‘‘harmonics.”’ 
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FORTHCOMING EVENTS. 
£ Sunday, July 19th. 


Lonpon.—3.30 ` p.m., First per- 
formance by the 2LO String 
Orchestra. 

BirnMINGHAM.—3.30 p.m., Chamber 
Concert. i 


Monday, July 26th. 


Bra MINGHAM.—10.30 .m., In- 
terlude Protein: “ The Valley 
of Enchantment.” 

NEWCASTLE.—8 p.m., Concert re- 
layed from the Royal Infirmary. 


Tuesday, July 2ist. 
5XX.—8 p.m., Symphony Concert : 
The Royal Albert Hall Or- 
chestra, conducted by Sir 
Landon Ronald. 
ALL Stations (except SXX).—8 
p.m., Shakespeare. 


Wednesday, July 22nd. 


Canpirr.—8 p.m., The Spirit of 
Adventure—in Bristol. and 
Bath. 

MANCHESTER.—8 p.m., A 
Speed °’ Programme. 


Thursday, July 23rd. 
ABZRDEEN.—8 p.m., Gems 
Opera and Violin Solos. 
BeLrFasT.—9 p.m., ‘‘ Among the 
Heather ’’—Scottish Songs and 
Airs. 


Friday, July 24th. 


Lonpon.—3.30 p.m., Opening of 
the Mary Sumner House by 
H.R.H. Princess Mary Vis- 
countess Lascelles. 


BovRNEMOUTH.—8 p.m., The Comic 
Opera, ‘‘ Falka `°’ (Chassaigne). 


Saturday, July 25th. 


BraMincHaM.—9 p.m., Scenes from 
Great Comedies. 

ABERDEEN.—-8 p.m., The 
‘“ Carmen ° (Bizet), 
and II. - 


“ High 


from 


Opera, 
Acts I. 


TET TTT TETETTL IVER T TLL EEEIEE ee EE aa 


JULY 5th, 1925. 


TOPICALITIES. 


Wireless Maintenance Men. 


Complaints have frequently been heard 
from listeners in certain localities that 
defects have a nasty habit of developing 
in their receiving sets at the most in- 
opportune moments, and the owners are 
forced to scour the district te find an 
expert who will come along at short 
notice to execute repairs, The resultant 


workmanship is said sometimes to be far 
satisfactory, and the money erx- 
pended has been wasted. The time for 
the creation of a body of expert main- 
tenance men, acting under the «gis of a 
responsible authority, seems therefore to 
be vital. Such organisations as the Post 
Office and the Automobile Association 
provide expert maintenance men upon 
whom a telephone user or a motorist can 
rely, and similar facilities should be made 
available for the wireless listener. It is 
a promising field for some body of radio 
manufacturers, 


trom 
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Outside v. Inside Broadcasts. 

Many listeners appear to prefer out- 
side broadcasts to studio transmissions, 
but, on the other hand, a strong body of 
opinion is believed to exist o sed to 
increasing the number of outside trans- 
missions. Broadcasts of a certain char- 
acter, where the question of acoustics 
plays an important part, undoubtedly 
result in improved reception when re- 
layed from outside halls, while special 
broadcasts necessarily take place at the 
actual scene of the event. 

oo0oo0o0 


A Permanent Public Hall 

Conditions are frequently more favour- 
able for broadcasting from the properly 
appointed studio, and the results are more 
definite. Nevertheless, ìt is probable 
that the B.B.C. may later have perman- 
ently at its disposal an outside hall from - 
which two or three concerts could be 
given weekly instead of from the studio, 
and in that case an audience might be 
admitted, not as a regular custom but at 
intervals; in any case there would be no 
intention of exploiting this method of 
broadcasting to the detriment of other 
forms of entertainment, the providers of 
which might feel that their box-office 
receipts were being prejudiced. 

oo0o°o 


Announcers. 


That there is a field for broadcast an- 
nouncers is admitted, but the fact must 
not be overlooked that it is at present a 
very limited field, and that the qualifica- 
tions required are such as to preclude all 
those who regard the work of announcing 
as simplicity itself and requiring nothing 
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in addition to clear articulation. An idea 
has got abroad that there is a dearth of 
announcers, with somewhat alarming re- 
sults. Applications have poured in to 
Savoy Hill from all sorts and conditions 
of people. 


oo00 


A Question of Courtesy. 


One applicant telephoned and was 
answered hy a woman secretary. On hear- 
ing a feminine voice the caller said “ I 
dont want to speak to a woman. Put 
me on to some man or other.” He was, 
of course, disqualified, hut as a matter 
of courtesy he was transferred to a male 
member of the staff, to whom he re- 


marked, “I believe you want 
anncuncers.” It was explained to him 
that although no vacancy actually 


existed, no doubt if the perfect man came 
along it might be possible to utilise his 
services. “ Wel,” said the caller, “ I am 
the perfect man.” Of course, all the 
applicants had a similar opinion. 


oo0oo0oo 
Daventry Testing. 


The power tests at Daventry started on 


July Ist, and everything worked accord- 
ing to plan. Transmission tests are not, 
however, likely to be made at the earliest 
nntil July 20th. The engineers consider 
that a week before the actual opening 
day will be sufficient to try out the new 
apparatus. - 
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Bromley Super Receiver. 


An idea exists among a section of wire- 
Jess experts that the new super receiver 
Station near Bromley (Kent), to which 
reference has already been made in these 
columns, is to be used for tracking down 
interference from foreign stations; that 
the station is, in fact, intended to police 
European broadcasting. This point is ob- 
viously for the Office International de 
Radiophonie at Geneva, and it. cannot be 
decided by the broadcasting authority of 
any one country. One can, however, fore- 
see objections being raised to such a 
scheme in certain countries, and it is well 
to state that the present purposé of the 


station at Bromley will be purely experi- 


mental for trying out new ideas of all 
sorts as affecting transmission, or the in- 
vention of new apparatus, — 

` oo0oo0oo 


A Listening Post. 

The station will also be used as a listen- 
ing post for listening to B.B.C. transmis- 
sions, not from the point of view of 
judging quality, as the station is much 
too far away, but of seeing whether the 
strength varies, and to ascertain if there 
is any interference on any particular 
station in Great Britain 

Still another object is to pick up pro- 
grammes from America, Paris and 
Brussels, and to put them on the line to 
¿LO when it is considered that any parti- 
cular programme is suitable for rebroad- 
casting to British listeners. 

6000 


Talks by Capt. Frost. 

Listeners will remember a series of 
technical talks given by Captain Frost 
(“Uncle Jack Frost ’’) at various times. 
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LOW POWER BROAD- 
CASTING IN AMERICA. 


In spite of the large num- 
ber of broadcasting sta- 
tions in America it is 
not, perhaps, generally 
realised that in most 
cases the power used is 
considerably inferior to 
that employed in this 
country. The elated 
announcement has 
just been made that 
WAAM, Newark, N.J. 
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He is preparing two further series—one 
for adults and the other for children. In 
the former he will deal with the making 
of wireless components, covering the field 
pretty extensively in seven Talks at 
weekly intervals, commencing early in 
August. He will treat in the first two 
of the making of the receiving valve and 


subsequently with the condenser, battery, | 


accumulator, etc. He aims, by simple 
explanations and analogies, to assist the 
listener in a proper understanding of his 
apparatus. 


Making History. 

The Easter to July series of broadcast 
Talks is now coming to an end, and the 
record of speakers and speeches will, the 
B.B.C. expects, fill a worthy place in the 
history of British broadcasting. 


oo00 


is increasing its power 
to 500 watts. Thenew 
transmitter is seen in 
the upper photograph, 
while the lower photo- 
graph gives a good 
impression of the ex- 
terior of a typical 
American low-power 
broadcasting station, 
WAAM makes use of 
a counterpoise, an 
arrangement which 
has been found more 
satisfactory than the 
original earth system. 


»O0o000 
Popular Speakers. 

The series was based on -the principle 
of including representative speakers from 
as many different stations as possible. 
The directors of all the B.B.C. stations 
were asked to recommend the best and 
most popular local speakers for inclusion 
in a national simultaneous broadcast pro- 
gramme, and seven stations have been re- 
presented in the series. Dr. J. J. 
Simpson, Keeper of Zoology in the 
National Museum of Wales, gave a series 
on “Life in the Water.” Prof. J. 
Arthur Thomson, the eminent biologist, 
broadcast to all stations from Aberdeen 
a series dealing with wonders of animal 
life, while other noted authorities contri- 
buted talks on a diversity of subjects of 
general and educational interest. 
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The Editor does not hold himself responsible for the opinions of his cerrespendents. 


Correspondence should be addressed to the Editos, “ The Wireless Workd,” 139-140, Fleet Street, E.C.4, and nust be acoampanie? by the writer's name and address. 


THE B.B.C. AND DISTANT RECEPTION. 


Sir,— May I crave space in your correspondence columns to 
pat en record an epinion which differs from your own as 
expressed in your leading article on June 24th? 

There are two classes of broadcast listener whose interests 
appear to be mutually opposed. There is the normal listener 
who is content with the local programme and has little or no 
desire to hear distant stations; and there is the pseudo-experi- 
menter, who has outgrown his wireless parents and wants any 
station other than the local one. ‘The former class outnumbers 
the latter by about a thousand to one. 

Between these two extremes there are many who really belong 
to the former but have been deceived by untruthful statements 
about the capabilities of commercial sets. These have a real 
grievance, but it is not against the B.B.C. ? 

In addition to these there is the genuine experimenter who 
welcomes difficult conditions because they alone furnish the 
need for research and progress. To them there is no merit in 
‘doing that which is simple. The more difficult the problem the 
greater the ultimate victory. These experimenters, amateur and 
professional, have been responsible for the phenomenal progress 
of .the art. . 

The noisy minority who affect to despise the local station and 
who Complain that the normal operation of broadcasting in 
1925 prevents them from, doing what they were able to do in 
1924, cannot expect progress to be retarded because they them- 
selves are stationary. They must accommodate themselves to 
the changed conditions. 

It is possible to cut out your local station and work a distant 
station on a different wavelength if the right apparatus is 
used, and the right apparatus in Bath is not necessarily right 
in Peckham, nor does it follow that it will be right in Decem- 
ber because it was right in Mav. 

To cut out in this manner is actually a wonderful achieve- 
ment which is without parallel in any other form of entertain- 
ment, and it is not tu be expected that it can be done without 
effort. 

I hold no brief for the B.B.C.; in fact. I join issue against 
them on many points, but in this respect the company is acting 
wisely in considering the nine hundred and ninety-nine while 
svmpathising -with the odd one per thousand. Just as the 
unscrupulous manufactmer must be cailed upon to substantiate 
the claims made on behalf of his sets. so must misguided 
euthusiacts be called upon to substantiate their claim to be 
considered ‘‘ experimenters.” 


London. S.W. WILLIAM D. OWEN, A.M.I.E.E. 


WIRELESS AND VEGETATION. 


Sir.—In your issue of June 10th, under the heading of 
“ Unfruitful Wireless,” “ A Listener ” attributes the unfruitful- 
ness of his pear tree to the aerial above it. Now while I do not 
belong to the fraternity who blame wireless for all our mis- 
fortunes, it seems quite logical to me that the unfruitfulness 
may be due to the presence of the earthed conductor in shield- 
ing the tree from the influence of atmospheric potentials which 
are well known to be beneficial to plant growth. 
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As it is well known to horticulturists that plants grown under 
a network of wires raised to a high electrical potential become 
more fruitful, it is only logic to expect the reverse if the wires 
are earthed, thereby screening the plants from the natural 
atmospheric potentials. 

Personally, being an experimenter, I should give preference 
to the aerial, but if ‘‘ Listener’ values his tree I sheuld. advise 
him either to alter his aerial se that it does not come within, 
say, 50 ft. of the tree, or to arrange it so that it. can be lowered 
to the ground during thundery weather, so that the tree may 
enjoy the full effects of the elements at such times. The Royal 
Horticultural Society might well be asked their opinion on this 
point, as it is very interesting and well worth investigating. 

Shepherd’s Bush, W.12. T. WHITE. 


WIRELESS WISDOM FROM AMERICA. 


Sir,—I am afraid no English wireless publication will interest 
me again, as I have had sent me a lot of American books from 
which I have,acquired such exclusive information that I almost 
feel competent to start out as a popular circuit expert myself. 

How about this? “If you experiment long enough and study 
long enough you will appreciate the truth of these statements : 

“ (1) Selectivity is attained at the expense of signal strength. 

“ (2) Conversely, signal strength is attained at the expense of 
selectivity. 

“ (3) Selectivity is roughly proportional to the number of tubes 
used because of the greater losses introduced by the greater 
number of tubes. 

“ (4) Tone quality diminishes with amplification and the num- 
ber of tubes in a given type of circuit. 

“ (5) Tone quality decreases as signal strength increases. 

“ (6) For every circuit there is a simple optimum wavelength 
at which the best volume is obtained. 

“ (7) For every circuit there is a single optimum wavelength . 
at ie. best distance is obtained, not necessarily coinciding 
with (6). 

“ (8) Selectivity is only obtained by introducing losses into 
the circuit to render the undesired station inaudible and the 
desired one audible. 

“ (9) Dielectric losses are not of great importance at high 
radio frequencies (short waves). They are of more importance 
on long waves or on audio frequency. 

“ (10) The size of wire is not of great importance so far as the 
conductivity of H.F. currents is concerned; a large wire is 
more likely to cause H.F. losses than a small one. 

“ (11) Squealing and howling circuits are more generally indi- 
cative of range or distance getting qualities. 

‘“ (12) Radio frequency amplifiers are not at their greatest 
efficiency when completely neutralised. There must be a ten- 
dency to free oscillation °’ (!!!) 

I think these priceless paragraphs are like the cheese which 
spoke for itself; and I hope you will publish them in order to 
spread the light upon our English ignorance. Although the 
‘“super-het ” is an American invention, I am afraid the con- 
tributor cannot have tried a really respectable one. 

London, N.W.3. G.R. 


JULY 15th, 
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Readers Desiring to Consult ‘ 


PT he Wireless aa 


Information Dept. should 


make use of the Coupon to be found in the Advertisement Pages. 


Correct Position of aordi in 
Reflex Circuits. 


HEN constructing receivers of 
the reflex type, one of the most 
important technical points which 

must be observed is the position of the 
L.F. transformer in the circuit, since this 
point often decides whether the receiver 
will be a success or otherwise, and the 
electrical disposition of this component, 


if wrongly made, wilt so greatly reduce - 


the L.F. efficiency of the receiver that 
reflexing is no longer worth while. 
of the commonest methods of connection 
is that illustrated on the left-hand side 
of Fig. 1, but a moment’s thought will 
reveal to us the great inefficiency of con- 
necting the transformer secondary in this 


particular portion of the grid return lead. 


One’ 


only is the H.F. efficiency of the valve 
reduced, but distortion arises from 
the fact that the higher musical fre- 
quencies are shunted away to earth 
through the medium of this capacity. 
Undoubtedly the best method of ob- 
viating these difficulties in ordinary cir- 
cumstances is to connect our transformer 
in accordance with the right-hand diagram 
of Fig. 1. It will be seen that this 
method of connection steers 
course between the disadvantages of the 
two systems previously considered. The 
disadvantage of having the high imped- 
ance of the secondary winding in the 
aerial tuning circuit is overcome by 
shunting the secondary with a condenser 
of 0.001 mfd. capacity, which acts as a 
by-pass for the H.F. current, but is 
not sufficiently large to by-pass impulses 


0:00 1mfd 


Fig. 1.—Three methods of connecting the intervalve transformer in reflex sets. 


It must be remembered that in the: case 
of the ordinary accumulator, or large dry 
cell used for filament lighting, standing 
on the table or floor, a considerable 
capacity exists between this bulky com- 
ponent and the earth, and since one end 
of the secondary winding is directly con- 
nected tò the L.T. battery and the other 
end directly to earth, it is obvious that 
the effect is the same as if we placed a 
hxed condenser of large capacity across 
the transformer secondary terminals. 
The result of this is, as every ex- 
perimenter knows, that not only is 
en ee very considerably reduced, 
but the quality of loud-speaker reproduc- 
tion is marred. the general tone becomin 

muffled.” In the central diagram of 
Fig. 1 this difficulty is eliminated in the 
manner shown, but a fresh disadvantage 
of equal magnitude is introduced, since 
it is obvious that a capacity is formed 
between earth and the ia Aaa of the 


transformer; the result being that not 


at audible frequency. With ordinary 
types of transformers this condenser 
should be of the capacity stated, since if 
it is made smaller it will be found that 
a loss in the efficiency of the valve as 
an H.F. amplifier will result, whilst if 
it is made larger, the signal strength 
from the point of view of L.F. amplifi- 
cation will suffer, and distortion may 
be introduced. It is therefore advisable 
to use a condenser of reputable manu- 
facture in this part of the circuit, whose 
actual capacity is within a reasonable 
percentage of its rated capacity. 
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Preserving Aerial Efficiency. 


READER whose aerial is 75 feet 
long, this being the maximum 
span which space permits him, is 
contemplating substituting this aerial b 
an eight-wire ‘‘ sausage °’ type of pore 


a middle. 


but he wishes to know first whether the 
extra efficiency gained will justify the 
expense and work involved. It is 
certainly not recommended that our 
reader make the alteration he suggests. 
A multi-wire aerial is only to be recom- 
mended {n those cases where it is not 
possible to erect a single-wire aerial of 
greater length than forty or fifty feet, 
and even then it is recommended that only 
two wires be used, these being spaced at 


least four feet apart. . 


In our reader’s particular case, it is 
probable that a decrease rather than an 
increase in efficiency would occur, because, 
owing to the greatly increased value of 
aerial capacity, it would be necessary to 
reduce the number of turns in the A.T.I. 
in order to keep the L.C. value constant. 
This would result in a reduction of the 
potential difference set up across the 
aerial tuning coil by the incoming signals. 
Since at a distance of twenty miles from 
a broadcasting station it is necessary that 
the crystal receiver and aerial system be 
of maximum efficiency in order to receive 
signals of reasonable strength, it is re- 
commended that our reader pay special 
attention to reducing aerial and earth 
losses. In this respect there are several 
paints to be observed. In the first place 
it may be said that the average amateur 
is apt to pay too much attention to insula- 
tion and not enough to isolation, and this 
point is therefore especially commended 
to our reader’s notice, although at the 
same time the former point must not be 
neglected. Another important point to 
remember is that it is always advisable 
to use some form of copper wire rather 
than insulated steel wire, a point which 
observation indicates is not always 
realised. 

If possible use an inverted L type 
aerial, and make aerial and downlead all 
one piece. Particular attention should 
be paid to the use of a good earth, the 
earth lead being soldered in several 
places to the buried earthing device. 
Remember also that the advice given 
above concerning aerial ‘wire applies 
equally to the earth lead. Finally, avoid 
all joints, but if unavoidable, they should 
be well soldered. 

With regard to the receiver, it is to 
be recommended that if maximum sigiral 
strength is desired, a loose-coupled or 
auto-coupled circuit be used. It is unfor- 
tunate that many amateurs fail to realise 
that connecting crystal and telephones mn 
shunt across the whole of the A.T.I. 
not necessarily productive of the preaieat 
signal strength, 
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Receiving KDKA on a Conventional 
“B.B.C.” Set. 


Te eave who are in possession of 


valve receivers of the ordinary 


type employing plug-in coils fre- - 


quently wish to listen for the transmis- 
sions of KDKA and other short wave 
stations, but are debarred by the expense 
and trouble of constructing a special 
short wave receiver. At the same time 
they may have made many unsuccessful 
attempts to receive these special trans- 
missions by using special basket coils 
containing only a few turns, but the 
great difficulty which they encounter is 
the coupling of the aerial to the grid 
circuit of the detector valve, since, as is 
well known, it is advisable that the aerial 
be not directly coupled in the manner 
usually adopted on the broadcasting 
wavelength. It is inconvenient to dis- 


turb the interior of the set by adding a | 


three-way coilholder, and in many cases 
readers give up the attempt altegether. 
This is, however, not at all necessary, 
and provided that the receiver is already 
efficient on the broadcasting wavelengths, 
ıt is not at all difficult to receive sixty- 
metre transmissions with very little 
trouble. First it will be necessary to 
climinate the H.F. stage, since the lese 


Fig. 2.—Connections of aerial for receiving 
KDKA. 


said about the efficiency of H.F. amplifi- 
cation on sixty metres the better. In 
the case of a receiver embodying trans- 
former coupled H.F. amplification, this 
may be done quite simply by following 
the instructions given in column 2, page 
643, of the June 24th issue of this 
journal. 

In the case of a ‘‘tuned anode” re- 
ceiver the procedure is still more simple, 
since it is only necessary to remove the 
anode coil and connect together the grid 
and plate sockets of the H.F. vaNe by 
the bridging piece therein described. It 
will be necessary to construct a basket 
coil for aerial tuning having the requisite 
number of turns for the wavelength to 
be received, and to connect it to the 
acrial through a 0.0001 mfd. fixed con- 
denser in accordance with Fig. 2. The 
actual tapping point on the coil is best 
found by experiment. The reaction coil, 
which for KDKA may consist of about 
ten turns, is coupled to the grid coil in 
the usual manner. 

ooo0o 


Correct Transformer Ratio with 
‚E.Q. Valves. 
READER is constructing a two- 
valve receiver for the reception of 
KDKA and the American amateurs 
working on wavelengths of from 40 to 80 
metres, and proposes to use a D.E.Q. type 
of valve, and seeks our advice concern- 
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ing the correct ratio of transformer to 
employ in this set when a valve of the 
type indicated is used. 

Without knowing mure definitely the 
main purposes for which it is proposed 
to use this receiver, it is not altogether 
easy to advise on this point. At first sight 
it would appear that a low ratio trans- 
former should be used, since the detector 
valve has a very high impedance of the 
order of 100,000 ohms, and as is known, 
a low ratio usually indicates a trans- 
former having a fairly high impedance 
primary. This combination will un- 
doubtedly be productive of the best results 


4.7 + 


H.T+ 


OSMA 


al 


025mfd 


i E 


JULY 5th, r925. 


A Demonstration Set for the Local 
Station. 


READER wishes to construct a 

five-valve receiver designed to give 

Maximum volume and purity from 
a main station thirty miles distant, using 
an outdoor aerial but incorporating no 
reaction. It is desired to use resistance 
coupling for the L.F. stages. 

At this distance it is desirable, if re- 
action is to be eschewed, to incorporate 
a ate of high-frequency amplification 
preceding the detector valve. This will 
make the energy input to the amplifier 
considerably greater, which is a great 
advantage, since it will be found that 
the efficiency of a resistance-coupled am- 
plifier will be greatly enhanced when the 
i is comparatively large. Sufficient 
selectivity will be given by the tuned 
H.F. stage, but in order to still further 
increase this and at the same time pre- 
serve the simplicity of tuning, it is as 
well to incorporate the so-called aperiodic 
aerial tuning, and for this purpose one 


_of the plug-in coils which are sold for 


this purpose may be used in the aerial 
tuning circuit. The circuit which we 
illustrate in Fig. 3 will be found ex- 
tremely suitable. Since we are not 
making use of reaction, we can increase 
our L.F. amplification by giving the 
resistance in the anode circuit of the 
detector valve a higher value than 
usual, a value of 100,000 ohms being 
suitable. We may also use a valve 
having a high amplification factor for 
the rectifier, the QX being very suitable 
for this purpose. i 

It will be found that with this ‘type 
of valve anode rectification is obtained 
by connecting ‘he grid return lead to the 
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Fig. 3.—A selective loud-speaker circuit for moderate distances. 


from the point of view of high quality of 
reproduction, and if the main object of the 
set is to receive the musical programmes 
from KDKA, it would be better to employ 
a low ratio transformer. If louder signals 
are desired, however, or if the receiver is 
to be used extensively for the reception 
of amateur morse transmissions, a high 
ratio transformer having a ratio of say 
4 to 1 is preferable. 


negative side of the L.T. battery. 
Actually it will be found that best results 
are obtained when the grid is biased 
negatively by a small battery, but it is 
advisable to incorporate a potentiometer 
as shown for critical adjustment. The 
first L.F. valve may be of the D.E.5B. 
type, the second L.F. valve being pre- 
ferably a D.E.5, whilst the final valve 
may be of the D.E.5.A. type. 
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MORE MODIFICATIONS IN CONDENSER 
CONSTRUCTION. 


T would seem that the variable condenser has been 
I singted out by designers of wireless instruments for 
the purpose of demonstrating their skill, while manu- 
‘facturers probably feel that they 
are judged on the merits of this 


months have been steadily incor- 
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variation is linear ; (2) where the wavelength ratio to the 
dial setting is linear; and (3) where the relation of the 
dial setting to the frequency of the circuit is linear. 


Shape of the Plates. 


The first type of condenser, having semi-circular plates, 
when used in a tuned circuit 
suffers from the disadvantage of 


The number of stations which 
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the fixed plates to give good dis- 
tribution of the electro-static field 
with low dielectric loss, a spindle that is at earth poten- 
tial, good electrical bonding ‘together of the plates, and 
for general tuning purposes the plates to be true square 


law shaped. 
Capacity and Dial Movement. 


The changes in capacity produced by a variable con- 
denser may be: (1) where the dial movement is simply 
proportional to the capacity : that is, where the capacity 
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follows, in view of the relation- 
ship of wavelength to frequency, 
that there is still, even with the square law or 
straight line wavelength condenser a crowding to- 
gether of stations towards the zero end of the 
scale. If, therefore, tuning is to be accomplished 
with equal ease at all settings of the dial, the 
plates must be shaped to produce a uniform frequency 
change for dial movement. The actual design, however, 
may not prove simple. 
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EARCHING for distant stations without an indica- 
S tion of the wavelength to which the receiving set is 
being tuned is somewhat futile, and it is surprising 
to observe how few broadcast listeners equip themselves 
with an instrument for definitely indicating wavelengths. 
Even among keen enthusiasts wavemeters seem to be 
very little used, probably owing to the absence, until 
recently, of a suitable instrument on the market. 

A broadcast listener does, after a while, get some 
idea of the tuning range of the circuits of his receiver, 
but owing to the considerable change in wavelength pro- 
duced «by variations of coupling between the tuning 
inductances only very rough estimates can be made. 
When various plug-in coils are used for tuning it is im- 
possible to form an accurate estimate of wavelength, and 
when an endeavour is being made to receive a particular 
station it 1s not unusual to see coils being interchanged 
and condensers swung through the full range of their 
capacities, truly a surprising state of affairs ! 


Wavemeter Circuits. 


The simplest form of wavemeter consists of a tuning 
coil bridged with a condenser forming a tuned circuit 
in which oscillations are set up by means of a buzzer and 
battery. Such a wavemeter serves its purpose admirably, 
and is useful for testing that all is in order with a 
receiving set and for indicating wavelengths with sufficient 
sharpness of tuning. It has the advantage that it pro- 
duces a signal whether or not the receiver is in an 
oscillating condition, and, consequently, changes of 
reaction coupling which may materially alter the wave- 
length can be made when tuning to the wavemeter. 

Another type of circuit, the heterodyne wavemeter, 
consists of an oscillating valve with tuned grid coil which 
possesses the special merit of sharpness of tuning. If 
the receiver is to oscillate in order to bring in the 
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There is little purpose in knowing the wavelengths used 
by broadcasting stations unless a wavemeter is employed 
by the listener as a guide to tuning. An accurate 
wavemeter, capable of sharp tuning, is an essential 
part of the receiving set. Jt will not only eliminate a 
great deal of unnecessary condenser swinging, the 
principal cause of interference, but will assist in 
increasing the number of stations heard. 


By F. H. HAYNES. 


required transmission, then an accurately calibrated 
heterodyne wavemeter will indicate the exact setting 
required and save much condenser swinging. 

The heterodyne type of wavemeter does not produce an 
audible signal on a receiver not capable of oscillating, 
and for this reason a leaky condenser is often fitted in 
the grid lead of the wavemeter so that it becomes periodi- 
cally charged by the electron stream to the grid of the 
valve and discharged by the leak resistance. This 
periodic fluctuation of the potential of the grid, which 
stops the oscillations at intervals depending upon the grid 
condenser and leak values, produces groups of damped 
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Fig. 1.—By means of a two-way key switch the wavemeter can be 

operated as a simple heterodyne or a buszer can be brought into 

operation to interrupt the circuit and fluctuate the grid potential 

so that the signals from the wavemeter are audible in the receiver 
out adjustment to the reaction coupling. 


wave trains audible faintly on a non-oscillating detector 
and at good strength when brought to an oscillating con- 
dition. It is not always easy, however, so to regulate 
the value of the leak resistance that a note of suitable 


22 


JULY 22nd, 1925. 


Broadcast Wavemeter.— 
frequency is obtained, though 
the principal drawback to the 
method is that complete ob- 
literation of oscillation is pro- 
duced by the charges acquired © 
by the condenser in the grid 
circuit. The damping down 
of the oscillations by this 
method gives rise to a degree 
of flatness of tuning which is 
likely to defeat the object of 
using a valve at all as an 
oscillation producer, and> a 
means must be devised which 
will suitably vary the ampli- 
tude of the oscillations with- 
out undue damping, and yet 
sufficiently modulating them 
to produce an audible note. 


A Sharply Tuned 
Wavemeter. 


With this object in view 
the circuit shown in the accom- 
panying diagram was devel- 
oped. A buzzer is used to 
fluctuate the potential of the 
grid, though at no time is the 
grid flament connection 
broken, and the potential 
changes are not so severe as 


to produce an excessive degree of flatness of tuning. 
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Fig. 3.—Practical wiring diagram, showing to scale relative positions of the component parts. 
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Fig. 2.—The dimensional pais layout. 
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and countersunk for 5B.A screws; D, 


The sizes of holes: A, 7/16in.; B, 5/32in., and countersunk 
9/64in.; E, 3/32 in., and tapped 
for 6B.A. screws; F, 3/32in. on underside of panel, and tapped for 6B.A. screws. 


It will be seen that when the blade of the buzzer is making 


contact with the screw, that a 
negative potential is applied 
to the grid, whilst when the 
contact breaks, connection is 
made to the positive of the 
filament battery through the 
buzzer winding and its non- 
inductive shunt. Careful test, 
however, revealed that by em- 
ploying a large capacity con- 
denser of the order of 0.2 
mfd. across the buzzer contacts 
and a buzzer working at a high 
note frequency, that the grid 
never actually becomes posi- 
tive in potential with regard 


to the filament. This is 
probably due to the voltage 
drop across the resistance 


when the condenser is receiv- 
ing a partial charge in the re- 
verse direction, and to the cur- 
rent flow produced in both the 
resistance and the condenser 
by the induced current set up 
in the buzzer magnet windings. 

From the circuit it will be 
seen that a two-position key is 
connected ir. the battery leads. 
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Broadcast Wavemeter.— 
In one position the circuit is a simple heterodyne wave- 
meter producing very sharp tuning for use with an oscil- 
lating receiver and when using the wavemeter 
for capacity and inductance measurements. 
The other position gives modulated waves 
whereby signals are set up in a receiver irres- 
spective of the reaction coupling. 
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Construction. > 


The size of the panel and cabinet 1s deter- 
mined by the type of valve to be used and 
the batteries required to operate it. The 
depth of the box may be kept to a minimum 
by selecting a valve with a short bulb. The 
dimensions shown accommodate the Metro 
Vick D.E.rz and its batteries, consisting of 
two Siemens type ‘f S” cells connected in 
parallel for filament heating and operating 
the buzzer and two Hellesens g-volt grid batteries 
connected in series for the plate potential. Other 
suitable valves, though larger in dimensions and oper- 
ated from a single cell ‘‘ Exide ’’ accumulator, are the 
Mullard D.3 L.F. (double green ring), the Marcon: 
Osram DER, the Ediswan ARDE L.F., and the B.T.H. 
B.3. These valves have a long life, though to guard 
against accidents it is advisable if possible, when cali- 
brating the instrument, to obtain a pair of valves so that 
when replacing one by the other changes are not pro- 
duced in the wavelength scale. 

Great care must be taken in the selection of the tuning 
condenser, and for better uniformity in the relationship 
between wavelength and degrees on the dial the square 
law type is to be recommended. When accurately cali- 
brating a tuned circuit the author, on one occasion, 


Fig. 4.—Underside view of the finished wavemeter. 
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The space at the end of the panel is occupied 
by the dry cell batteries attached to the interior of the box, though if a deeper containing box is 
used a condenser with semi-circular plates can occupy this part of the panel. 
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rig. 5.—The finished instrument. In addition to the valve window 
a hole in the bottom of the box is useful for viewing the filament 
of vertical filament type dull emitter valves. 


observed a small bend in the wavelength curve which 
was traceable to the rotation of the ‘‘ square law ” plates 
moving into the field of the coil, causing a slight drop 
off its inductance value. A condenser of the type shown 
in the photograph was therefore adopted to guard 
against this difficulty, though revolving plage condensers 
in metal boxes equally well serve the purpose, while the 
unprotected type must not 
be set up so that the moving 
plates move closely into the 
held of the coils. The con- 
denser shown gives a com- 
plete revolution of the dial 
in moving from minimum 
to maximum, a desir- 
able feature when actual 
station settings are to he 
recorded upon it. The 
centre knob operates through 
reduction gear, giving the 
necessary critical adjustment 
of tuning of which the 
instrument is capable. There 
is inappreciable backlash in 
the mechanism connecting 
the dial and moving plates, 
while neither side of con- 
denser is earth or spindle 
electrically connected. 

The working drawings are 
self-explanatory as the in- 
strument consists of so few 
components, and winding 
data is given in the cireuit 
diagram. For convenience 
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Broadeast Wavemeter.— 

the same gauge wire is used 
for the buzzer shunt as the 
hxed filament resistance, 
which is suitable for the 
D.E.11 type valve. For the 


other valves mentioned five 
gin. strands of wire will be . gt ta 
required. The tuning coils Nets Gee 
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are attached by means of 
long 6BA screws, and spaced 
from the panel by means of 
short pieces of ebonite. A 
6BA screw and nut with 
ebonite spacer holds the two 
ebonite formers together in 
addition to making use of 
one of the screws used for 
attaching the formers to the 
panel. A third screw pre- 
vents the reaction winding 
former from rotating, fot it 
is most important that the 
relative positions of the two 
coils shall not change or the 
instrument will lose its cali- 
bration. Both coils are 
wound in the same direction, 
their connections being as 
shown in the practical wiring 
diagram, for oscillations to be set up. 

In order that the filament may be viewed a }in. hole 
should be drilled in the bottom of the box immediately 
under the pipef the valve in addition, or as an alternative, 
to the valve window. The buzzer shunt is carried upon a 
small ebonite former, the wire being doubled before wind- 
ing to render the coil non-inductive. The filament resist- 
ance 1s connected as a spiral in the lead from the filament 
to the key. Duplicate leads are shown in the practical 
wiring diagram to indicate the key contacts which are 
bridged across. 
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Fig. 7.—-The method of serene filament heating and high- 

tension batteries in the containin - Contact is picked up by 

means of three copper tags and the pene piece is necessary to 
hold the panel! level: 
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Fig. 6.—Another view of the apparatus on the panel. 


Operation. 


When completed it is advisable to test for self-oscilla- 
tion before assembling in the box, and as a preliminary 
external H.T. volts may be applied. The wavemeter valve 
circuit will not oscillate, of course, unless the buzzer con- 
tacts are closed. An oscillating receiver is necessary to 
receive the signal emitted by the wavemeter. Providing 
the wiring is correct and the buzzer is not troublesome, the 
wavemeter will function as a damped wave transmitter on 
throwing over the key. 


Calibration. 


No attempt must be made to calibrate until the instru- 
ment is completely finished and fitted to the box. To cali- 
brate by comparison with a standard from which a curve 
can be’ plotted showing the relationship between wave- 
length and scale reading is recommended, though a very 
good calibration can be obtained if some half dozen or 
more broadcasting stations can be tuned in upon the broad- 
cast receiver. It is then only necessary to adjust the wave- 
meter so that it interferes with the transmission of known 
wavelength. A number of points can thus be fixed and a 
curve prepared. From these fixed points one proceeds to 


_ estimate other wavelengths and tune the receiver to trans- 


missions of wavelengths occurring in the gaps on the scale. 
By this process the whole-scale will become so accurately 
calibrated that even errors in certain of the stated wave- 
lengths of some of the European stations will at once be 
detected. Significant, also, is the ease with which 
transmissions can be tuned in and at once identified, and 
the number of stations which the broadcast receiver is 
capable of bringing in extends rapidly. 
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The Analysis of Impulsive Interference. 


By N. W: McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 
(Concluded from page 87 of previous issues) 


It has already been indicated that telegraphic and 
telephonic radio communication is concomitant with a 
series of side frequencies. In telephony the width of 
the band on either side of the central or carrier fre- 
quency is much wider than that with telegraphy at speeds 
of, say, 200 w.p.m. If, however, the speed of tele- 
graphic signalling is sufficiently high, say 2,000 words 
per minute, the band is fairly broad. The effect of 
reaction in curtailing the higher acoustic frequencies in 
telephony is well known, and, moreover, it is madmis- 
sible for good quality and adequate interpretational 
characteristics in speech, and especially in music, that the 
higher tones should be reduced perceptibly. Thus from 
this viewpoint of sterling quality a high degree of selec- 
tivity must be ruled out. On the other hand, in tele- 
graphy there is, in general, a great deal more latitude, 
and the circuits can be made much more selective than 
those in telephony without deleterious effects. Hence we 
may epitomise the matter by saying that good quality 
and high selectivity are mutually exclusive. 


Impulsive Interference. 


The effect of a filter or a reactive circuit in attenuating 
steady frequencies on either side of the resonance point 
has already been mentioned. The most troublesome form 
of interference, however, is usually of an impulsive 
nature. In a previous section it was shown that any 
impulse can be resolved into a frequency spectrum. The 
relative effect of an impulse on, say, an aerial system 
depends upon :— Í 

(a) The selectivity of the system. 

(b) The relative intensity of the component frequencies 
of the impulse in the neighbourhood of the fre- 
quency to which the aerial is tuned. 

Suppose an aerial system is tuned to 100 metres, and 

a series of impulses occur whose main spectral frequencies 
are in the region of 20,000 metres. The effect of the 
impulses on the aerial will be negligible unless their in- 
tensity is very great. Jn a case of this kind the relative 
signal on 100 metres 
impulse on 20,000 metres 
proportional to the damping of the circuit, provided the 
signal has attained its maximum value in the circuit. 
When the signal is growing in the circuit the foregoing 
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effect of is almost inversely 


ratio may be much reduced. A lowly damped circuit is 
beneficial, despite this disadvantage. So far as selec- 
tivity is concerned, the steeper the sides of the selectivity 
curve, and the narrower the top, the smaller is the influ- 
ence of a wave of any frequency outside the receptive 
range of the circuit.’ On the other hand, the relative 
effect of the spectral frequencies which fall within the 
receptive range is unaltered. Thus, if the main spectral 
frequencies of an impulse fall within the frequency band 
of the receiver, there is little reduction m the current 
produced by the impulse. Or, again, if the spectral fre- 
quencies of an impulse—whatever its main frequencies 
may be—are sufficiently strong, those which fall within 
the frequency band of the receiver will cause trouble. 
Moreover, the efficacy of a filter circuit depends on the 
wave form and duration of the impulse, since this governs 
the spectral frequencies (relative magnitudes). If, there- 
fore, a circuit is operated on a wavelength which is open 
to the main frequencies of interfering e.m.f.’s—atmo- 
spheric or otherwise—the only hope of reducing such 
interference is directional reception, unless, of course, the 
interference is not of a particularly directional nature. 


The immunity from severe atmospherics on short waves 
of 100 metres or so is well known. The greater inter- 
ference on long waves is due possibly to the main atmo- 
spheric spectral frequencies being in the long wave region. 
It appears that atmospherics have many and varied wave 
forms. Until more is known about these, our know- 
ledge on atmospherics in relation to racio-receivers must 
remain in abeyance, although the spectrum mode of 
viewing the matter is independent of the wave form. 

In viewing the problem of interference by the aid of 
an infinite series of frequencies there is one salient 
feature which must not be forgotten. The initial action 
of any component frequency is to cause a free oscillation 
of the circuit in question. 


Experiments with Local Buzzer. 


The influence of selectivity on a known form of im- 
pulse, such as a ‘‘ Spark ” or ‘t Buzzer ° transmission, 
can be examined by any experimenter, and the results will 
confirm the preceding statements. If the decrement of 


1 See Experimental Wireless, page 398, April, 1924. 
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Interference.—  ' 

the spark is high, the important spectral frequencies into 
which the damped oscillation can be resolved will cover 
a much wider band than when the decrement is low. 
Thus, if a receiving station is tuned to 550 metres and 
a spark station is operating on 600 metres, a low decre- 
ment spark will be more readily reduced in intensity than 
one Of high decrement. 
able for tests with filter circuits and reaction, the best 
plan is to fix up a local buzzer circuit whose decrement 
can be varied by inserting resistance. Filter and re- 
active circuits can then be compared on one’s own 
premises. Whichever circuit is better with the buzzer 
will be better on actual signals, provided, of course, the 
wavelengths are in fairly close agreement. 

In telephony a note filter circuit is out of the ques- 
tion, but in telegraphy it can be used to great advantage 
to follow a high-frequency filter. In general, it is un- 
eeconomical and impracticable to do all the filtering at 
H.F., so that what may be regarded as the ‘‘overall ”’ 
frequency band of a receiver can be narrowed down by 
the aid of note filters. In receiving spark stations it is 
to be observed that when using a note filter—say, one 
stage—a spark station? has a multitude of notes, ż.e., 
the notes cover a wide frequency band. The main or 
loudest note is that of spark frequency. 


Summary. 

1. If the interference is sufficiently intense it can- 
not be adequately reduced by known means at the 
receiver. | ) 

2. Before taking any elaborate steps the interference 
ought to be thoroughly diagnosed. 

3. Every source of interference can be represented by 
a band, or spectrum, of frequencies. The wider the band 
the more widespread the interference. The interference 
is most troublesome when the frequencies of major im- 


? Without heterodyne. 


If a spark station is not avail-, 
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portance are in the neighbourhood of the frequency of the 
signal it is desired to receive. _ 

4. At any given wavelength the higher the speed of 
„telegraphic transmission the wider the wave band and 
the greater the number of stations which are liable io be 
jammed. 

5. The wave band of a telephone transmitter ìs much 
greater than that of a telegraph transmitter. In either 
case the width expressed as a percentage of the carrier 
frequency decreases as the wavelength decreases. More- 
over, on any given wavelength a telephone station can 
cause more jamming than a telegraph station, provided 
the signal strengths are equal. | 

6. Jamming can be reduced by aid of directional re- 
ception provided there is an adequate angular distance 
between the desired and undesired signals and the latter 
are not too intense. j 

7. Selective circuits will attenuate appreciably al 
steady frequencies outside a certain band. If, however, 
the interfering frequencies fall within the band, or if the 
frequencies outside the band are of sufficient intensity, 
there is no cure at the receiver if directional reception 
fails. 

8. To secure good filtering, selective or rejector circuits 
must have low resistances. 

9. In using reaction to secure selectivity, stability is 
essential. The circuit must be absolutely in tune with 
the incoming signals or the selectivity will be obtained on 
the wrong wavelength. The valve should be operated on 
the straight part of its characteristic curve to preserve a 
constant negative resistance effect, and therefore unvary- 
ing selectivity, especially if jamming is prevalent. To 
accomplish this, the signals should be weak to limit the 


excursion of grid potential, and there must be no grid 


current. ; 
10. High selectivity and high speed telegraphic trans- 
mission are mutually exclusive, as also are high selectivity 


and sterling quality in telephony. 


EMPIRE STATION, RUGBY. A view in the machine room, showing the high tension generators in course of assembly 
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By RICHARD TWELVETREES, A.M.I.Mech.E. 


MMEDIATELY prior to the start on her maiden 
I voyage to Australia, the writer had the opportunity 
of examining and testing the wireless equipment on 
the R.M.S. Chitral, which sailed on July 3rd. The 
vessel, which is of 15,000 tons gross, was built for the 
Peninsular and Oriental Steam Navigation Company by 
Messrs. Alex. Stephen and Sons, Ltd., of Glasgow, for 
carrying mails and passengers between London and 
Australia, and represents the latest development in ship- 
building design and construction, the wireless apparatus 
jn particular including a number of very interesting 
features. : 

Before giving details of the different apparatus com- 
prising the equipment, it may be well to remind readers 
of some of the peculiar problems. which caused a great 
deal of trouble to radio engineers and wireless operators 
alike, prior to the introduction of the perfected appli- 
ances of to-day, for while the familiar apparatus 
used for broadcasting and the entertainment side of wire- 
less may sometimes be forgiven if it causes annoyance by 
erratic behaviour, yet anything short of perfect reception 
and transmission in connection with a ship’s equipment 
many endanger thousands of lives at a time. In addition 
to reliability there are other considerations of importance 
which may be enumerated briefly as follows :—(1) 
Adequate range of receiving and transmitting instruments. 
(2) Facilities for the rapid change of wavelength and 
control of power. (3) The elimination, as far as pos- 
sible, of the prevalence of interference by other stations. 
These problems, to say nothing of others of a more 
technical character, have received very close attention 
from the research engineers of the Radio Communication 
Company, with the result that the latest apparatus meets 
the requirements enumerated above. 
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The installation on the C%itral comprises a standard 
14 kilowatt spark transmitter, used for normal operations 
in conjunction with other ships and coast stations; a 
continuous wave transmitter, by the aid of which the 
ship can remain in constant touch with land during the 
whole of the voyage from Englar to Australia; a direc- 
tion-finding apparatus whereby the position of the ship 
can be determined in foggy weather, without interfering 
with the rest of the wireless gear, and, lastly, a com- 
bined receiving and transmitting gear fitted to the ship’s 
motor lifeboat. 

In the following notes, each of the units comprising 
the above equipment will be described briefly, and it 
will be seen that the apparatus includes many improve- 
ments upon earlier equipment. 


The 1} kilowatt Continuous Wave Transmitter. 


This part of the equipment, Fig. 1, is installed in the 
wireless operator’s cabin and is designed to operate from 
the main motor alternator and H.T. transformer, which 
forms part of the standard 14 kilowatt ‘‘ Polar’’ spark 
installation. ‘The continuous wave transmission permits 
of long-distance communication (normally on a wavelength 


of 2,100 to 2,400 metres), to be maintained with the. 


continuous wave stations, such as that of the Post Office 
Station at Devizes, and other stations in different parts of 
the world. This provides an alternative direct route for 
the disposal of traffic over far greater distances and with 
less interference than is the case with the usual coastal 
station service on a wavelength of 600 metres. 

The current for the C.W. transmitter is supplied by 
an alternator with an output of 14 kilowatts at 200 volts. 
soo cycles per second, this frequency being adopted as 
being particularly suitable for the purpose. As may be 
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Wireless Afioat.— 

seen from Fig. 1, the transmitter consists of an enclosed 
unit in an angle iron framework, the members of which | 
form the support for the various components of the 
apparatus. A feature of the design is the provision of 
automatic protection switches, which are so arranged that 
immediately any of the doors of the cage are opened, 
the current to the transformer is cut off, thus ensuring 
safety when any changes or adjustments have to be 
made. 

Included in the circuit is a smoothing condenser which 
eliminates ripple produced by the rectified alternating 
current supply. 

Mullard valves are employed as rectifiers and oscillator, 
two U/250 valves being used for the former and one 
Q/500 for the latter, all three valves being arrange in 
very accessible positions and mounted in such a way as 
to be free from risk of damage from either shock or 
vibration. : 

Mounted at the top of the transmitter unit are three 
indicating instruments, which are respectively the aerial 
ammeter, showing the amperes in the aerial, the high-ten- 
sion feed milliammeter, and the valve filament voltmeter. 
The latter can be used to register the voltage either for 
the oscillator or the rectifier filaments, by means of a 
switch. Adjustable chokes are used for controlling the 
hlaments, whilst a third, or compensator choke, is em- 
bodied! with the circuit to maintain a constant load on the 
valves during Morse transmission. The photograph, 
Fig. 2, shows part of the aerial tuning inductance fixed 
above the transmitter unit. Tapping points for wave- 
length adjustment are made by metal clips, and any 
of the four standard wavelengths can be selected instantly 


Fig. 1.—The 1} kilowatt C.W. transmitter, designed to operate from 
the. main motor alternator and H.T. transformer. 


by means of the switches situated at the right-hand side The Spark Transmitter Unit. 
of the inductance. All the recording instruments, wavelength and power 


controls of the spark trans- 
mitter ` are conveniently 
located in front of the 
switchboard panel, the 
various elements of the high 
frequency and low frequency 
circuits, together with those 
of the emergency gear, 
being located at the rear. 
The motor alternator and the 
synchronous discharger are 
contained in a sound-proot 
-compartment beneath the 
unit in a conveniently acces- 
sible position. 

Other features of this 
apparatus include an auto- 
matic push button starter 
located on the operator's 
table, so that the motor alter- 
nator can be started quickly 
and smoothly; a ‘‘ listening 
through °? keying = system 
dispensing with the usual 
‘“send-receive °’ switch and 
giving complete control of 
the spark frequencies by 


Fig .°2.—In the operator’s cabin. The transmitter unit is seen on the left, with the aerial tuning inductance : 
above it. The receiver stands in front of the operator, and on its left is the negatron oscillator. means of ar eculator. 
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Wireless Afloat.— 
The Valve Receiver and Negatron Osciltator. 

A valve detector is employed with the receiver. The 
receiver itself operates over a wavelength range of 250 
to 20,000 metres, and incorporates a direct reading wave- 
length indicator in the closed circuit. This indicator, 
‘situated on the left-hand side of the instrument, Fig. 2, 
is calibrated, and enables the operator to adjust tó ‘the 
wavelength of the incoming signals easily. ws 

For use in case of emergency, a stand-by crystal ‘dette. 
tor is embodied in the receiver, and- the:reception of 
continuous wave signals is effected “by the aid of a 
Negatron oscillator locatęd on the Yeft-hand side of the 
receiving instrument. | % à 77.0 


“Thé Direction Finder. : 

The dirzčtión nding equipment is a unit in itself. The 
receiving instrument, or tuner, Fig. 3, is situated in the 
ship’s clrart room and has a normal wavelength of 600 
to 1,000 metres. The tuning is effected by the aid of a 
single variable condenser, the signals, of course, being 
received on the headphones. -Projecting from the right- 
hand side of the receiver cabinet is a large control wheel, 
which rotates the vertical shaft, the base of which can be 
seen in the photograph. This shaft extends through the 
roof of the chart room to the deck above, where it termi- 
nates in the receiving framework, or loop aerial. The 
direction finder operates on the Robinson system. At 
the base of the vertical shaft is a revolving dial, which 
is calibrated from zero to 360 degrees, the zero setting 
being. adjustable and made to coincide with the fore and Fig. 4.—The lifeboat receiver-transmitter which is designed for 
aft line of the ship at the time of installation. The point operation by’ persons’ having no techaical Knowledge. ct wireless: 
of maximum signal strength indicates the bearing. 


The Lifeboat Receiver-transmitter. 

Not the least interesting part of the wireless equipment 
af the Chitral is the receiver-transmitter apparatus in- 
stalled in the ship’s motor lifeboat, which is so designed 
that signals can be sent or received by persons who have 
no technical knowledge of wireless. This, of course, is 
very important, for there is never any guarantee that a 
wireless operator would find a place in the motor life- 
boat, if the latter had to be launched hurriedly. 

The set is a 4 kw. quenched spark transmitter working 
on a fixed wavelength of 600 metres supplied by a motor 
alternator with an easily erected aerial and a three-valve 
receiving set. The installation has a normal daylight 
range of from 50 to 60 nautical miles. 

The apparatus shown in Fig. 4 is located in a small 
cabin at the forward part of the boat, and full instruc- 
tions are provided in. case messages have to be transmitted 
by inexperienced persons, 
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BROADCAST SYSTEM FOR GREECE? 


HE Government of Greece has at last given permis- 
sion for the use of wireless receivers, but stipulates 
that they must not be tunable to a wavelength of more 
than 2,000 metres, and that inside aerials alone are to 
be used. It is hoped that this may be regarded as an 
intimation that Greece which, as a country, has hitherto 
been somewhat backward in wireless matters, apart from 
pine E E EN EE A E wich T the establishment of commercial and naval stations, is 
wavelength of between 600 and 1,000 metres. seriously contemplating some scheme of broadcasting. 
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N a recent article in which the writer described a three- 
valve general purpose. receiver embodying one stage 
of low-frequency amplification, mention was made of 

the fact that a second stage of low-frequency amplifica- 
tion was not included, since in the writer’s opinion one 
stage of transformer-coupled L.F. amplification. gave as 
much loud-speaker volume as is obtainable without dis-. 
tortion under ordinary conditions, unless the use of special 
power valves with rather high H.T values is resorted to.. 
It was further advised that in all cases where exceptional 
volume was desired, a specially designed power 
amplifier be constructed with an entirely separate H.T. 
supply and using valves capable of dealing with large 
power without distortion, and in the ensuing article the 
writer intends to describe a suitable instrument as a 
logical and practical outcome of the advice contained in 
his previous article.! 


Principal Causes of Distortion. 


- 


It is well that we first consider briefly the reasons which 
make the construction of a separate power amplifier ad- 
visable, 1f not imperative. Probably the receiver which 
usually goes under the name of “‘ standard. four-valve 
set’ is responsible for greater prejudice against the much- 
maligned loud-speaker than anything else. Let it be 
said at once that although some loud-speakers may be 
slightly better than others, there is not a great deal to 
choose between them, and that actually the standard of 
reproduction attainable by the average household instru- 
ment is really very good indeed, and we must look 
further for the cause of the nerve-wracking cacophony 

1 Wireless World, June 24th, 1925, page 639. 
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Special precautions have been taken in this instru- 
ment to secure natural reproduction, and a special 
switching arrangement has been introduced whereby 
volume is controlled in a manner which does not 
interfere with the quality of reproduction. 
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By N. P. VINCER-MINTER. 


which many wireless enthusiasts delight to honour with 
the name of music. | 

In the course of the writer’s experience a large 
number of cases of sets have come within his venue, 


which are quite nice on headphones without L.F. amplifi- 


cation, or with at most one stage of L.F. amplification, 
but are an abomination when the extra valve or valves 
are switched on for loud-speaker work, and as a result 
of this he would say that by far the greater number 
of these sets were quite well designed even on the L.F. 
side, and that ninety per cent. of the distortion com- 
plained of was due to overloading of valves. Sufficient 
time and space are not now available for a lengthy discur- 
sus into the reason why a valve distorts when too great a 
voltage swing is applied between its grid and filament, 
but this matter has been fully explained by the 
writer in a previous article, to which readers are referred 
for further information.' Let it be said definitely that 
the ordinary type of general purpose valve with limited 
emission is not suitable for use after two stages of L.F. 
amplification, and it will zot be rendered suitable for this 
purpose by the application of 100 volts H.T> to its 
anode, nor will a power valve do much to help matters if 
it is merely inserted in place of an ordinary valve with 
an anode voltage of sixty and no grid bias. 


Factors Determining Transformer Ratios. 


Having then decided that a separate instrument is 
necessary, we may now procced to the question of design. 
In the first place, transformers are used, since the writer 
has yet to be convinced that natural reproduction is im- 
possible of attainment with transformers, provided that 

1 Wireless World, April 1st, 1925, page 247. 
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Power Amplification.— 

care is taken to see that the im- 
pedance of the primary of any 
transformer is two or three times 
greater than that of the valve ir 
whose anode circuit it is con- 
nected. Since the amplifier is to 
be capable of addition to any 
existing type of receiver, includ- 
ing crystal sets, two stages of 
amplification are necessary in 


order to produce full loud- 
speaker volume from any re- 
ceiver. The next question to be 


decided is the ratios of the first 
and second stage transformers. 
As we have just seen, it is neces- 
sary that the impedancé of the 
primary of any transformer be 
two or three times the impedance 
of the valve preceding it. Now 
the ordinary detector valve has a 
very high impedance, and sinee 
it is obvious that more often than 
not the first transformer will be , 
used immediately after a detector valve, it is important 
that the primary impedance of this component be high, 
and this, of course, involves a large number of turns on 
the primary of the transformer, this in its turn postulat- 
ing the use of a low ratio transformer in the first stage 
for reasons detailed by the writer in a previous article.’ 
The first L.F. valve is usually a medium-sized power 
valve, such as the D.E.5, and since this has a fairly low 
impedance our second transformer does not require so 
many turns on its primary, and a higher ratio may be 
used. The actual instruments used in this amplifier have 
ratios of 3 to r and 5 to 1 respectively, and are emipently 
suitable, not only on account of their ratio and excellent 
1 Wireless World, April 1st, 1925, page 247. 
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Fig. 2.—Dimensional drawing of the panel. Drilling sizes: A, 1/8in., B, 1/8in., countersunk for 
C, 5/32in., countersunk for No. 4 B 


No. 4 wood screws. 
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Lig. 1.— Theoretical connections of the amplifier. 


reproduction, but also on account of their ability to with- 
stand high H.T. voltages with equanimity. 

These points having been dealt with, we come to 
another point of equal importance. In a well-designed 
amplifier it is obvious that the final valve should be of a 
type capable of handling larger power than the preced- 
ing valve. This is a point realised and attended to by 
the more enlightened wireless enthusiast, but even this 
type of amateur frequently falls into the error of arrang- 
ing his switching so that in the event of the volume being 
unbearably great, as in the case of a nearby station, 
the final valve is eliminated, and the loud-speaker trans- 
ferred to the anode circuit of the preceding valve. This 
is obviously wrong for the following reason. If the in- 
coming signals are so great 
that distortion due to valve 
overloading is present, it 1s 
more likely than not that 
the distortion due to over- 
loading is due to the first 
L.F. valve, which is prob- 
ably of the D.E.5 type, 
rather than to the final-valve, 
which should be of the 
D.E.5A type, and therefore 
capable of handling large 
power without distor- 
tion. Therefore, although 
the elimination of the final 
valve, and the transference 
of the loud-speaker to the 
anode circuit of the first 
L.F. valve will certainly re- 
duce volume considerably, 
the distortion will still re- 
main the same, since the 
‘overload ’’ input to the 
grid of this valve is in no 
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Fig. 3.—Practical wiring diagram. Note specially the connections 
to the switch. 


way reduced. The obvious thing to do then is to so of them seem to realise that by thus eliminating one form 
arrange our switching that in the event of signals being of distortion they are introducing another equally per- 
too strong the output of the detector valve can be passed nicious. ‘he reason is that the switching is usually 
straight. to the final valve through the intermediary of the arranged so that the primary of the first transformer is 
transformer, and the first valve eliminated. This is disconnected from the anode circuit of the detector valve, 


actually frequently done by many writers, but few and the output of the detector valve passed to the primary 
: ae of the second transformer. 


z - Pus we have now the com. 
paratively low impedance of 
the primary of -the second 
(high ratio) transformer fol- 
lowing the high impedance 
of the detector valve, and our 
care in choosing transformers 
of correct ratio has been 
nullified, or, perhaps, it 
would be more technically 
correct to say that our care 
in arranging that the impe- 
dance of the primary of the 
transformer following any 
given valve is suitable for 
the impedance of that valve 
has been set at naught. The 
writer has therefore so 
arranged the switching of 
this amplifier that doth 
these defects are eliminated, 
‘and when it 1s desired to 
eliminate one stage of ampli- 
fication, it is the first valve 
but the second transformer 
Fig. 4.—An underside view of the amplifier. that is eliminated, the O.S. 
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Power Amplification.— 

of the first transformer being 
connected to the grid of the 
second valve, whilst an addi- 
tional point of the switch is 
used, so that the grid bias 
suitable to the final valve is 
not upset when switching 
out one stage. This may 
sound complicated, but actu- 
ally it 1s quite simple, as a 
glance at the theoretical 
diagram in Fig, 1 will show. 

In order to explain matters 
fully, let us ignore the 
cabinet and its two H.T. 
batteries for the moment, 
and consider the case of a 
D.E.5 valve in the first stage 
and an L.S.5 in the second 
stage. We shall then require 
a 120-volt H.T. battery con- 
nected to the H.T.1 
terminals, and a 4$-volt grid 
battery to the G.B.1 termi- 
nals, this being suitable for 
‘the D.E.5 valve. Now the s 
L.S.5 is preferably oper- 
ated with 180 volts H.T. 
and 12 volts G.B., and there- - 
fore we shall require to con- 
nect an“extra 6o-volt H.T. 
battery to terminals H.T.2 
and extra grid bias to G.B.2 
to bring the total G.B. on 
the final valve to 12 volts. If volume is too great, a 
movement of the switch will eliminate the D.E.5 and con- 
nect the O.S. of the first transformer to the grid of the 
L.S.5. Now it will at once be seen that if the extra 
switch point were not provided, the grid bias to the 
L.S.ş valve would be upset, as normally only 4% volts 
negative would be applied to the I.S. of the first trans- 
former. The extra switch takes care of this. however, 
and a further switch point is arranged for the breaking 
of the filament circuit of the first L.F. valve. 


Choosing Correct Types of Valves. 


Actually the instrument was designed for the employ- 
ment of a D.E.5 valve in the first stage and a D. E.5A. in 
the second. Both these valves require an anode voltage of 
120, so that terminals H.T.2 may be short-circuited and 
both H.T. batteries incorporated inside the cabinet, an 
extra H.T. battery exterior to the cabinet being added 
if at any time it was desired to use an L.S.5 or 
1L.S.5A. type of valve in the second stage. With 
120 volts H.T. the D.E.5 will require 44 volts G.B. 
and the D.E.5A. about g volts or more, and so if a 
4}-volt battery is connected to G.B.1 it is necessary to 
connect an extra 4$ volts or more to G.B.2. A 60-volt 
H.T. battery should be placed in each side pocket and 
the negative terminal of the battery in the left-hand side 
pocket (see photograph Fig. 5) connected to H.T.1, 
whilst a connection from the positive terminal of this 
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Fig. 5.—A general view of the completed instrument. 


battery to the negative terminal of the H.T. battery in 


the right-hand pocket should be made by means of 
wander plugs and a flexible wire passing along the 
bottom of the cabinet underneath the panel. Since 
the H.T.2— terminal is the same as the H.T.1+ 
terminal, it is plain that a connection can be taken from 
this terminal to the positive terminal of the H.T. 
battery in the right-hand pocket. With regard to grid 
batteries, six volts are connected to each set of G.B. 
terminals in order to allow ample margin. The actual 
H.T. batteries used in this set are the “ Eveready ” 
66-volt type, and there is ample room in the side pockets 
for both these and also the grid cells. It is recom- 
mended that a switch having a central ‘‘ zero” position 
be used, such as the ‘‘ Burndept,’’ since in this way it 
is possible to arrange for the switching off of batteries 
when the instrument ts not in use, unless a separate 
battery switch is resorted to. A further advantage 
obtained from a switch of this type is that arrangements 
can be made for the breaking of the primary circuit 
of the first transformer when the instrument is not in, 
use. 
Convenience of Switching Arrangements Used. 

The writer has found this point of the greatest 
possible convenience, since it is possible to leave the 
amplifier with its input terminals permanently connected 
to one pair of telephone terminals of any receiver, the 
loud-speaker being permanently connected to the output 
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Power Amplification.— 

terminals of the amplifier. Assuming that non- 
technical members of the family are listening-in with 
their telephones connected to the other pair of telephone 
terminals of the receiver they can instantly throw the 
loud-speaker into action, using one or two stages of 
amplification, as desired, and can just as simply throw it 
out of action. Were the primary not broken in this 
manner, it would be impossible to leave the amplifier 
permanently connected, since the primary would be in 
shunt with the telephones of the receiver, and so cause 
a considerable reduction in the strength of the signals 
being received on the telephones. 


Desirability of Fixed Resistances. 

The fixed resistances used in conjunction with this 
ampliher are worthy of note, being particularly neat and 
unobtrusive, and they also possess the advantage of being 
instantly interchangeable, according to the type of valve 
used. Of course variable rheostats on an L.F. 
amplifier are quite unnecessary. Since it is intended to 
use D.E.5 and D.E.5A. valves in conjunction with a 


six-volt accumulator, the components used are of 2.8 ohms ` 


resistance, but other values suitable for any type of valve 
can be obtained from the makers. They fit into special 
sockets on the panel,.and are thus instantaneously 
interchangeable. They possess the great merit of not 
being an eyesore on the panel, an impeachment which 
cannot be withheld from many types of fixed resistance. 
Although the necessity of using an entirely separate 
H.T. supply is advised, there is no reason to prevent the 


filament battery supplying the receiver from also supply- 


ing the amplifier. Do not forget to connect an H.T. 
battery to H.T.2 if an L.S.5 valve is used in the last 
stage, and to increase the grid voltage applied to G.B.2, 


Chiswick. - a 
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although thé voltage values connected to H.T.1 and 
G.B.1 will be unaffected. 


The main intention of the writer in this article was 


not so much to give a design te which the amateur 


should rigidly adhere as tø lay down definite principles 
which ought to govern the design of any power amplifier, 
and therefore constructional details of the cabinet are 
not given, since it is thought that the amateur would | 
prefer. to design his own cabinet; but it is advised that 
whatever is done on this point, it is better to arrange for 
the H.T. and grid batteries to be totally enclosed. 
Full constructional details of the actual instrument as 
distinct from the cabinet are readily obtainable from the 
details given in Figs. 2 and 3 as well as from the 
photographs. The ebonite bushes seen in the sides 
and front of the cabinet are for the purpose of allowing 
connections to receiver, loud-speaker and accumulator to 
be made neatly and unobtrusively, so that the lid of the 
cabinet can be closed without removal of these wires. 
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LIST OF COMPONENTS. 


Ebonite panel 12in. x Gin. xX jin. 

1 First stage transformer, 3 to 1 ratio (Igranic). 

1 Second stage- transformer, 5 to 1 ratio (Igranic). 

1 5-point double-throw switch with central zero (Burndept). 
1 Interchangeable type fixed condenser 0:001 mfd. (Peto Scott). 
1 One microfarad fixed condenser (T.C.C.). 

2 Fixed resistors with mountings, 2'8 ohms (A. J. Stevens 

and Co., Ltd.). 

8 Flush mounting valve sockets. 
14 Large terminals, 

2 66-volt H.T. batteries (Eveready). 

8 1}-volt grid cells (Eveready Type U.W.1). 

1 D.E.5 type power valve. 

1 D.E.5A type power valve. 


2AC, 2GY, 2JJ, 5GV, 5JH, 50C, 6QB. 


Australia :-—3BQ, 3BD, 2CM, 2Y1. Belgian: -—4AS, Q2. Italian :-—1RA, 
New Zealand :—4AG, 4AK. Iceland :— Calls loleard INO, 1AE. Spanish :—EAR6. Swedish: 
BGl. Brazil :—2SP, 1AB. Argentina :— g —SMYZ. French :-—8ALG, 8CAX, 
AF2. Unknown:—FABC, AXD, V3I. E Readers’ BEEF, 8GSC, 8HZ,. 8JAA, 8JAB, 

(All on 40 metres.) xtracts from Readers 8RRR, 8TBY, 8VT1, 8WOZ, 8YOR, 

H. and L. Wikis (2BA0). Logs OCPI, UB. ee 
a “Vel. p š s 
Cork, Ireland. EET pe. a Biches 

British -—2BDQ, 2FM, 2MC, 2PP, 
2UV, 2XV, SGV, 5GU, SNW, 5XY, onag 6UV. German (30 metres) :—  „ Bril :—2AMM, 2AN, AQX, 2AYP, 
SE EE E ry Ba, Bea inane ant ake 
BCC, 8CQ, 8EO, 8F ; a ee i 
BKR, 8KX. 8NA, 8NS, 85$C, 4SR, 8UT, (OYO) Brian W. Warren (2APG).  2KT, 2LZ, 2MI, 2MK, 2PP, 2PY, 2QC, 


8FL, 8VB. Swedizh: -_SMEB, SMUU, 


2QM, 2SX, 2UC, 2UN, 2VX, awd, 2XB, 


SMUV, SMXR. German: —KY4, DCN. 
Dutch :-—OGN, OKV, OPM, 2PZ, PC7. 
Sweras -—SCH. Danish:—TZM. Belgian: 
—Q2. 
(0-v-1.) (50 to 100 metres.) 
Cuas. MCCARTHY. 


Coventry. 

American (70 to 80 metres) :—1A AC, 
1ALW, IAFL, 1DQ, 1CCX, 1CMX, 
ICPV,. ICRI, 2BEE, 2CPD, 2AGO, 
2AMF, 2CH, 2CXW, 2AKB, SEV, 3UE, 
3ZM, 3ZO, 3GK, 4TA, WY, 4XE, 4SA, 
8DFO. Canadian :-—1AR, 1DM. French 
(30 metres):—8RRR, 8RD1, 8SM. 
Britizh (40 metres) :—2LZ, 6RM, 5S1, 


New Southgate, London, N.11. 

British :-—2A¥P, 2AN, 2BM, 2FK, 
2JB, 2KG, 2KT, 2QC, 2SN, 2UN, 2X0, 
2XN, 2ZA, 5AR, 5A1, SCP, SCT, 5HJ, 
5HT, 5MA, 50V, 5PZ, 5QV, SRY, 5TR, 
5UV, 5ZA, 5ZS, 6BF, 6BJ, 6DV, 6DX, 
6KJ, 6LB, 60B, 60X., 6PD, 6RY, 6TA, 
6TX, 6UT, 6YG, 6YK, '6ZM, 6ZY. 
Spanish ;—EAR1. 

(0-v-0—0-v-1.) 


Cambridge. 

New Zealand: .—2XA. American :— 
1ARE, 1KA, 1SW, 2APR, 2AWF, 2BW, 
2CNK, 3CDK, ASA, 5UK, 5W1, 8AWL, 
8BAV, 8BF, 8BSW, WIR. British :— 


W. W. FONE. 


2\M, 2X0, 2XV, 2XY, 2YQ, QZA, 2ZB, 
5AQ, "5CW, 5DH, 5EL, 5FT, 5GV SHA, 
5HL, 5HX, 510, SIS, 5LF, SLP, 
5MB, 5NJ, "BNW, 50C, 50X, 5QV, 5RB, 
SRF, 5RY, 5SI, 5SZ, "BUY, 5VQ., 5ZA, 
6AL, 6BD, 6BF, 6BO, 6DF, 6DO, 6JV, 
6KJ, 6LB, 6PR, 6QB, 6RM, ORY, 6TX, 
6UT, 6YG. Belgian. —4SR, 4uC. 
Dutch :-—OGN, OMS, OPM, ORW, OZN. 
Swedizh :—SMEB, SMHI, SMRG, 
SMVR, SMXG,- SMXR., SMYV, 
SMYY,  SMZZ. American: —1CH, 
1CMX, 1KZ, 2ANI, 2API, 4SA, 8AUL, 
8UP, 8XAS. Italian. —1AF, 1AS, 1CM, 
1ER, IMT, 1RG. Spanish; -—EACQ, 
EAR6, EARO. Norman GUY. 
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A Review of the Latest Products of the Manufacturers. 


THE GAMBRELL INTERVALVE 
TRANSFORMER. 


It would appear that a manufacturer 
desiring to enter the radio field first turns 
his attention to the production of a low- 
frequency transformer. Too often the 
result is a product which is cheap and 
nasty, with the result that a person who 
buys one on price and appearance fails to 
secure satisfactory reproduction of the 
broadcast programmes. 

Made by the manufacturers of the well- 
known “efficiency ° series of.plug-in tun- 
ing coils, the Gambrell transformer on 
examination showed evidence of skilled 
design and careful workmanship. The 
instrument is completely enclosed in a 
metal case, and the terminals and secur- 
ing feet are conveniently placed. 

On test it was found to be an efficient 
and effective unit, perfectly suitable for 
inclusion in a high quality receiver. Two 


The Gambrell Intervalve Transformer. 


r 


types are supplied, one being for the first 
stage and the other for the second stage 
of a magnifier. 

occo 


THE NEW RADIO INSTRUMENTS’ 
P.M. DETECTOR. 


The permanent type of crystal detector 
introduced by Messrs. Radio Instruments, 
Ltd., 12, Hyde Street, New Oxford Street, 
London, W.C.1, some few months ago, has 
found its way not only into the construc- 
tion of simple crystal receiving sets but is 
also employed generally by amateurs 
whenever an easily adjustable detector is 
needed. It consists of an ebonite tube 
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fitted with terminals, and the detecting 
crystals are held into contact with a suit- 
able pressure by means of a spring 
plunger which is capable of providing 


te 


. The new Radio 
Instruments’ 
P.M. detector. 


adjustment when required. The detector 
was formerly mounted between spring 
clips on the face of the receiving instru- 
ment, and modification has now been in- 
troduced by which the crystal detector 
takes up much less panel space. It is 


fitting of the cap prevents the adjustment 
being tampered with except when it is 
absolutely necessary to reset it. 

ooo0oo 


DYNIC D.C. REGULATOR. 


As one would gather from its name, this 
unit is a device with which one is able 
to regulate the voltage supplied to the 
plate circuits of a receiver. The instru- 
ment is used in conjunction with direct 
current mains and comprises a resistance 
and smoothing device. To bring the in- 
strument into use, it is simply necessary 
to put the adaptor into any convenient 
lamp socket and to switch the current on. 

Tappings are taken from the resistance 
to sockets on the face of the instrument, 
illustrated below, and various oa 
may be tapped off by inserting wander 
plugs from the H.T. terminals of the 
receiver in these sockets. A compact and 
well-constructed instrument such as this 
will be foynd a boon to those who find 
the ordinary type of dry cell H.T. battery 
a rather short-Nved and troublesome com- 
ponent, for not only is a plentiful supply 
of plate current made available at a 
steady and easily adjustable voltage, but 
there is an absence of noise. The usual 


The Dynic D.C. Regulator. 


now fitted with a locking ring so that it 
can be mounted in the manner of the 
usual one-hole fixing. A well-finished 
ebonite cap fits over the puree The 
contact between the crystals will remain 
perfectly sensitive in one position for 
several weeks without attention, and the 


bridging condensers should, of course, be 
included between the positive H.T. ter- 
minals and the H.T. negative in the set 
itself. 

Dynic D.C. Regulators are supplied to 
a all D.C. mains voltages by G.W.I., 
td. 
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Events of the Week in Brief Review. 


ENGLISH AMATEUR COMMUNICATES 
WITH MACMILLAN EXPEDITION. 
Mr. J. A. Partridge (2KF) reports 
that early on Monday, July 13th, he 
worked with the ss. ‘‘ Bowdoin”? (WNP) 
for about two hours while she was lying 
off Labrador with a broken propeller. 
Messages were passed across to the 
National Geographical Society, Washing- 
ton, with the aid of U2BKR. Mr. 
Reinartz, who was operating WNP, re- 
rted the signals from 2KF as strength 
.8, whilst his own came in very 


strongiv. 
coo00 
WORLD-WIDE INCREASE OF 
BROADCASTING. 


The American Department of Com- 
merce, which has recently endeavoured to 
take a census of wireless receiving sets 
in all parts of the world. estimates that 
there are between 15 and 20 million sets 
in the United States and about 1; 
million in Great Britain. In Belgium, 
France, Italy and Spain wireless tele- 
phony is rapidly gaining ground, with 
consequent increased manufacture and 
importation of receivers, but as yet com- 
paratively little progress has been made 
in Greece, Roumania and Yugo- 
Slavia 

© mo 
WIRELESS TELEPHONY 
BETWEEN SHIPS AT SEA. 


It is stated that a regular 
service of wireless telephony 
has now been established on 
several German liners, which 
enables passengers to communi- 
cate with other similarly 
equipped ships while at sea. 
Duplex transmitting and re- 
ceiving apparatus is used, one 
ship transmitting on 860 metres 
and another on 450 metres, or 
on other fixed -wavelengths. 
The sets are said to have a 
satisfactory range up to 100 
miles. | 

09932 


INTERNATIONAL CONFERENCE 
AT WASHINGTON. 


It is announced that a wire- 
less conference will be held in 
September at Washington, 
U.S.A., at which the represen- 
tatives of 50 nations wiil 
diacns3 national problems of 
broadcasting and wireless com- 
munication. 

The recessitv for such a con- 


—~ 


for one of the stay wires. 


ference arises from the enormous growth 

of radio since the Londoa Conference of 

1912, when it was only possible to con- 

sider matters relating to wireless tele- 

graphy in ship and shore stations. __ 
0000 


REGULAR TWO-WAY COMMUNICATION 
WITH NEW ZEALAND. 
Two-way communication with New 
Zealand is now a regular week-end pro- 
gramme for Mr. J. A. Partridge (2KF), 
who for the last three Sundays has 
worked Z2AE and Z4AL while receiving 
Z4AG and several Australian stations, 
including A2YI,°'2CM, 3BD and 3BQ on 
good steady strength. | 
: oono 
AMATEUR COMMUNICATION WITH 
AUSTRALIA. 


We understand -that Mr. Gerald 
Marcuse (G2NM), the well-known 
amateur transmitter, and vice- 
president of the International 
Amateur Radio Union, is 
arranging a regalar schedule 
of tests with Australian 
amateurs which should prove 
of exceptional value. 


B.B.C. SURPLUS. 

Considerable discussion has appeared 
in the daily papers over the probable or 
possible ways of employing the surplus 
shown to the trading account of the 
B.B.C. for the year ending last March. 
The Westminster Gazette, whilst advo- 
cating improved programmes, justly re- 
marks: “Of course it will never be pos- 
sible to satisfy everybody . . . the real 
problem for the B.B.C. is to discover 
what class of items on its proeraimes 
will please the greatest number . . . Is 
there not room for more of the better 
class music?’’ We are glad to note that 


a committee of representative musicians 
has been formed to advise the B.B.C. in 
this difficult matter. 
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RUGBY’S AERIAL SYSTEM. Some idea of the immensity of the work now nearing completion at 
the Empire Station, Rugby, can be gained from the above photograph, which depicts the anchorage 


(Inset) A view of two of the stays taken from one of the masts. 
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MEDICAL AID AT SEA. 


An application of ` wireless, little 
known except to ‘those that go down 
to the sea in ships,” .is the Marine 
Medical Wireless Service, so invaluable 
for giving medical advice free of charge 
to coasting vessels and cargo boats which 
do not, as a rule, carry regular doctors. 
Started in 1920 by the Seamen’s Church 
Institute, New York, this service has 
grown quietly and unostentatiously. Coast 
stations from which medical advice can 
be obtained by ships within range are 
rapidly increasing in number. 

0000 
EUROPEAN WAVELENGTHS. 


The Technical Committee on Broad- 
casting has prepared a new international 
scheme of wavelengths which, it is 
hoped, will mitigate the present interfer- 
ence experienced by European stations. 
The older and more important stations 
will, as far as possible, retain their 
present wavelengths, and experiments 


will be conducted, after broadcasting. 


hours, beginning on September Ist, to 
test the efficiency of the new scheme. 
The results of these experiments will then 
be considered at a further conference to 
be held in Geneva on Séptember 21st and 
22nd. 

0000 
BROADCASTING IN SOUTH AMERICA. 


A station of similar design to 2LO 
has been erected in Lima, Peru, and will 
transmit on a wavelength of 360 metres. 

o000 


WELL-KNOWN MANAGING DIRECTOR 
RETIRES. 

Mr. Guy Burney, the founder and man- 
aging director of the Sterling Telephone 
and Electric Company, and first chair- 
man of the N.A.R.M., has decided to 
retire, and, to quote his own words, “to 
enjoy the fruit of happiness while there 
is still left some life in the old dog.” 
The business was established in quite a 
smal] way in 1900 as a branch of the 
Berliner Telephone Manufacturing Co., of 
Hanover, and the present name was 
adopted in 1903. The works at Dagenham 
were opened in 1909, and during the war 
extensive contracts were carried out by 
the company. 

0000 
RUSSIAN AMATEURS RECEIVE MORE 
ENCOURAGEMENT. 

A Moscow journal states that, with the 
object of increasing radio -communication 
in Russia, it has Ten decided to grant 
licences to several private stations and to 
remove some vexatious formalities. Rus- 
sian citizens will now be able to install 
receivers, subject to due registration, and 
private transmitting stations will also be 
licensed subject to certain restrictions as 
regards wavelengths, power, and times for 
working. 

ccoo 
WIRELESS COMMUNICATION IN MINES. 


The Leicestershire Mines Radio Investi- 
gation Committee, which was formed in 
1923 from members of the Leicestershire 
Wireless Society, has conducted a num- 
ber of interesting experiments in the 
transmission and reception of signals 


B 20 


Wireless 
World 


between the underground workings and 
the surface. 

A detailed description of these experi- 
ments is published by the Institution of 
Mining Engineers in the form of a paper 
by Mr. E. E. Bramall, read at a general 
meeting in February last. 

Qa000 


LITHUANIAN EXHIBITION. 


Wireless will be a feature of the Agri- 
cultural and Industrial Exhibition at 
Kaunas, Lithuania, 
which are now complete. The American- 
Lithuanian Trading Company will give 
wireless demonstrations. Radio concerts, 
in which special prominence will be given 
to Lithuanian music, will form an attrac- 
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A NEW SERVICE DEPARTMENT. A 

corner of the Service Department recently 

opened by Burndept Wireless Limited at 
Aldine House, Bedford Street, London. 


tive feature in the entertainment. pro- 
gramme, as will also the practical illus- 
trations of the application of wireless to 
everyday life. 


o0o00 


WIRELESS TO CURE VANDALISM. 


The Austrian Broadcasting authorities 
intend to employ radiotelephony as a 
means of protecting public parks and 
woods in and about Vienna from possible 
defacement by Sunday crowds and ex- 
cursionists. 

Talks will be broadcast not only urging 
people to keep their recreation grounds 
clean and tidy, but also giving instructive 
information about the birds, butterflies. 
etc., which may he seen, and places of 
interest in the surrounding country. 
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BROADCASTING IN POLAND. 


La Socicteé Polonaise, Radiotechnique 
(Polskie Towarzystwo Radiotechniczne 
P.T.R. Sp. Akc) has recently applied to 
the Polish Government for permission to 
install two broadcasting stations in that 
country, one at Warsaw, to have an out- 
put of 15 kw. transmitted from an aerial 


arrangements for. 
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supported by two 100-metre masts, and 
another 2 kw. station, either at Posen or 
Cracow. The company is associated with 
La Cie Générale de T.S.F., La Soc. 
Francaise  MRadioélectrique, | Marconi’'s 
Wireless Telegraph Co., Ltd., and the 
Radio. Corporation of America. It is 
understood that the capital will be mainly 
subscribed in Poland, and that the 
Government will take part in the ad- 
ministration and have a certain share of 
the profits. > 

In the event of the Polish Government 
agreeing to thé proposed scheme, the 
station. at Warsaw will be completed in 
about eight months. - 


BOOKS RECEIVED. 


A Catalogue of British Scientific and 
Technical Books. Compiled by the 
British Science Guild. New edition, re- 
vised and enlarged. Pp. 490+ xxii. 
Agents: A. and F. Denny, Ltd., Lon- 
don. Price 12s. 6d. 

Admiralty Handbook of Wireless Tele- 
graphy, 1925. Pp. 547. H.M. Stationery 
Office. Price 5s. net. 

Wörterbuch der Elektriachen Nachrichten- 
technik. Part JI. English-German. 
Pp. 292. Published by Julius Springer, 
Berlin. 

Relativity. A very elementary exposi- 
tion. By Sir Oliver Lodge. F.R.S. 
PP: 41. Price 1s, net. Published by 

ethuen and Co., Ltd., London. 


The Broadcasting Time-Table and Recep- 


tion Log. Fourth edition, corrected 
for Summer Time. 32 pp. Price 
2s. 6d. net. Chapman and Hall, Ltd., 
London. 
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CATALOGUES RECEIVED. 


[The catalogues and price lists mentioned below 
can, in most cases, be obtained on application 
to the firme concerned. As a matter of business 
pourtes ' stamps for return postage should be 
enclosed. i 


H. E. Ashdown (Birmingham), Ltd. (Perry Barr. 


Birmingham). Complete receiving sets in 
ornamental cabinets. Loud-speakers and 
accessories. 


Autoveyors, Ltd. (84, Victoria Street, S.W.3). 
Wireless accessories and components. Variable 
bridge condensers, etc. 


British L.M. Ericsson Mfg. Co., Ltd. (63-73, Kings- 
way, W.C.2). Booklet W.A.17. Receiving 


sets and component parts. 


Cable Aceesseries Co., Ltd. (Britannia Works, 
Tipton, Staffs.). Progress Sheets Nos. 89, 94, 
95 and 96. ‘ Revo” lightweight headphones, 
loud-speakers, receiving sete, amplifiers, etc. 


Leslie Dixon and Ce (9, Colonial Avenue, 
Minories, E.1). ‘' Electradix ” receivers. com- 
ponent parts. Instruments and electrical 
apparatus of all kinds. 

D.P. Battery Co., Ltd. (11. Victoria Street, 8.W.1). 
Storage batteries :—LSH type for public supply 
and tramway undertakings, L type for 
country houses, etc., Kathanode type for 
electric locomotives. 

Electrical Equipment and Carbon Co., Ltd. (109. 
111, New Oxford Street, W.C.1). List No. 
R3. ” Telwave” low-loss condensers. 
jacks, switches, ete. 

Fleet Radio Stores (143-144, Fleet Street, E.C.8). 
Component parts and wireless accessories of 
all kinds. 

H.7.C. Electrical Co., Ltd. (2, Boundarics Road, 
Balham, S8.W.12). Low capacity valve-holders. 
Fixed crystal detector. L.F. transformers. 

A. H. Hunt, Ltd. (Tunstall Road, Crovdon). 
Genuine Helleser Dry Batteries, H.T. and L.T. 
types. 

L. MoMichael, Ltd. (Norfolk Street, Strand. 
W.C.2). H.F. transformers, reactors, dam erg 
and tuning condensers. 

A. J. Stevens and Co. (1914), Ltd. (Walsall Street, 
Wolverhampton). Variable and fixed con- 
densers. 
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TRANSMITTING EQUIPMENT OF ONGAR. 


Visit of the Radio Society of Great Britain to the High-Power Station. 


HE excursion arranged by the Radio Society of 
Great Britain for their members to visit the 
transmitting stations at Ongar, Essex, took place 

on Friday last. The accompanying illustrations show 
the apparatus inspected. There is little need to dwell 
aerial with 


here on the general principles of the transmitting appa- 
ratus, and it is the unusual features to which reference 
will be made in this brief description of the equipment. 

The stations are situated to the right of the main road 
from Epping to Chelmsford and about eighteen miles 
from London. 


intervals. 


Their network of masts and aerials ìs 
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rather bewildering to the ob- 
server, for, although he `at 
once appreciates that the site 
accommodates more than one 
transmitter, he finds difficulty in 
tracing the aerial systems. 


Aerials. 
By an examination of the 
aerial down leads it is to be 
seen that there are three inde- 


pendent aerial systems with 
their associated earth screens, 
though the largest aerial is 


earthed connected through an 
inductance at its remote end. 
The value of the earthing induc- 
tance corresponds with that used 


em 
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Views cfthe power house, and the largest of the transmitting sets. 


for aerial excitation and is regulated to create a nodal 
point at the centre of the aerial so that ammeters con- 
nected in the earth leads at both ends give equal readings. 

Two other sets of aerials can be identified, the one 
consisting of a two-section cage and the other a cage 
wires widely spaced. 
spread out symmetrically over the ground shadowed by 
the aerials, and the wires are bonded together at frequent 
The !eading-in insulators are of the customary 
design, consisting of large porcelain tubes passing through 
holes in glass panels. 


The earth screens 


Power House. 


As a source of power oil engines 
of the semi-Diesel type are em- 
ployed, directly coupled to the 
continuous current generators. ‘The 
output.of these machines is fed 
to a secondary battery, the accu- 
mulator room being built as an 
extension to the power house. By 
means of direct coupled motor 
generator sets, alternating current 
of high periodicity is produced 
and is fed by buried cables to the 
three buildings in which the trans- 
mitting equipments are housed. As 
is the practice where an unin- 
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The master oscillator, 
amplifier, keying load and rectifier valve equipments can be seen. 
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Transmitting Equipment of Ongar.— 
terrupted service is to be main- 
tained, all machines are dupli- 
cated, whilst the reserve energy held by 
the storage battery renders breakdowns 
extremely unlikely. 

An illustration ‘shows a general 
view of the interior of the power house, 
with the direct current generators in the 
foreground; the motor generators for 
producing alternating current and the 
control switchboards are to be seen to 
the right. 


The split wave transmitter, showing the two independent sets and the aerial coupling 
inductances. 


Transmitting Equipments. 

Conveniently placed with regard to the three aerial 
systems are the station buildings which house four com- 
plete transmitting equipments. The layout of the sets 
is very similar though differing in power. Alternating 
current supply is used for filament heating through suit- 
able stepdown transformers, whilst the plate potentials 
are obtained from step-up transformers and valve recti- 
fying apparatus, -additjonal valves being used as a back 
load when keving. 

The style of the components adopted to handle the 
large energy emploved can be seen in the illustrations 
and require no description, being of standard Marconi 
design. <A feature of unusual interest is the split wave 
transmitter operating on one of the aerial svstems so that 
two separate and independent messages can be trans- 
mitted simultancously on different wavelengths. For this 
purpose two independent transmitters are employed up 
to a point when the auxiliary circuit links in with the 
aerial. The aerial is tuned by virtue of its coupling 
with a tuned closed circuit to be responsive to two wave 
bands very much in the same manner as two distinct 
wave bands are usually occupied by a transmitter when 
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directly coupled to an aerial circuit. 
A double peak is thus obtained in the 
resonance curve of the aerial, and the 
two peaks are adopted as the wave- 
lengths of the two transmitting sets. 
By means of loose coupled coils the 
excitation of the aerial by the two 
transmitters is carefully balanced, so 
that each individually stimulated 
oscillation in the aerial on one or other 
of the aerial resonant wavelengths. 


Control from Radio House. 


The transmitters are brought into 
operation as required direct from 
Radio House, London, and the traffic 
handled can be diverted from one set to another to pro- 
vide a latitude varying with the number of messages in 
hand for a particular destination and the reliability of 
communication depending upon atmospheric conditions. 

The relay keys are, of course, operated direct from 
Radio House, and much of the traffic is handled at a 
speed exceeding one hundred words per minute. 

The transmitting sets at Ongar work in conjunction 
with receiving equipments at Brentwood, and regular 
communication is maintained with several of the Euro- 
pean capitals as well as the North American Continent. 


BROADCAST SERVICE IN CHURCH. 


HE experiment of conducting a church service 

_ entirely by wireless was successfully carried through 
in Norwich on Sunday, July rath. St. Bartholomew’s, 
Heigham, was filled with people who took part in the 
evening service broadcast from St. Martin-in-the- Fields. 
Trafalgar Square. The congregation remained seated 
during the singing of the hymns, but knelt during the 
prayers. Twice during the sermon the St. Martin’s con- 
gregation were heard laughing at the preacher’s sallies. 
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: A Section Devoted to Novelties and 


SAFETY CONDENSERS IN REINARTZ 
CIRCUITS. 

Reaction effects are obtained in 
certain receivers by connecting a small 
variable condenser “between the plate 
of the detector valve and the aerial 
tuning circuit. In the event of a short 
circuit m this condenser, the H.T. 


SAFETY 
CONDENSER #H.F.CHOKE 
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Connection of a safety condenser to a cir- 
cuit with capacity reaction 


battery would algo be short-circuited 
through the tuning coils and H.F. 
choke coil. 

The possibility of this untoward 
event happening is eliminated by con- 
necting a fixed mica dielectric con- 
denser in series with the variable con- 
denser ; then, if for any reason the 
variable condenser short-circuits, the 
H.T. battery will not be damaged. 
The insertion of the fixed condenser 
reduces the effective value of the re- 


action capacity, but there is no neces- ` 


sity to change-the variable condenser 
if the fixed condenser is given a capa- 
city above o.oo1 mfd. The fixed 
condenser should be mounted care- 
fully, so that its capacity to other 
parts of the circuit 1s as small as 


possible. 


The principle is applicable also to 


many so-called ‘‘ neutrodyne’’ cir- 
cuits in which the neutrodyne con- 
denser is connected through a small 
coupling coil to +H.T.—T. B. 


A SILVERING BATH. 
=- Wireless experimenters who are 
interested also in photography will 
find that spent hypo solution makes 
an excellent bath for silvering small 
brass parts such as terminals, The 
article to be plated should be treated 
with caustic potash in the usual way 


to remove grease after polishing with’ 


emery or cleaning with nitric acid. It 
is then only necessary to suspend the 
article by means of a piece of wire in 
the hypo bath to give a hard and per- 
manent silver coating. An immer- 
sion of twenty-four hours will give a 
fair thickness of silver plate, but in 
this case a black deposit will prob- 


ably form on the surface. This is 


quite loose, however, and may be re- 
moved with a damp cloth.—T. A. V. 
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A COMPACT FIXED CONDENSER. 


In a portable receiver where space 
ys limited, the fixed condenser shown 
in the diagram will prove very use- 
ful as a series capacity for connec- 
tion in the aerial circuit. The con- 
denser fits immediately behind the 
aerial terminal, and is held together 
by the terminal shank. For the out- 
side plates of the condenser ordinary 


An easily constructed fixed condenser 


washers may be used. while the 
centre plate may be cut from copper 
foil with a centre hole of suitable 
diameter. The condenser connection 
is taken from the copper foil to the 
tuning coil.—A. R. T. 
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EARTH CONNECTION. 


_ The ve of a special earthing 


clip for a water pipe can be avoided 
by making a direct connection with 
the earth wire itself. Twosmall loops 


are spliced in the 7/22 cable, and 
soldered, if possible, to give addi- 


A simple earth 
connection. 


tional strength. The distance be- 
tween the loops should be slightly 
less than the circumference of the 
pipe, which must be scraped per- 
fectly. clean. The loops are then 
pulled together with nuts and 
washers threaded on a short piece of 
2B.A. rod. A joint of this type is 
equal to, if not better than, an earth 
clip joint from an electrical point of 
view.—F. W. 
oo0oo 


TESTING CRYSTALS. 


When testing a series of crystals, 
much time is lost if each specimen 
has to be clamped separately in a 
crystal cup. A much quicker method 
is to float each crystal on the surface 
of mercury contained in a small metal 
cup. The fact that the crystal is not 
fixed will not cause any inconvenience, 
and after a little practice large quan- 
tities of crystals may be dealt with in 
a very short space of time. This 
method can be used, of course, only 
in the case of crystals which do not 
amalgamate with mercury.—A. H. P. 


B 23 


114 


A NEAT VARIABLE COIL HOLDER. 


This coil holder is intended pri- ` 


marily for use on a platform, on the 
top of a receiver, at right angles to 
the main vertical panel. A long 
securing bolt is employed to hold the 
fixed coil holder in position, while a 


Coil holder for panel mounting. 


spindle slightly greater in length is 
arranged to actuate the moving coil 
through a worm gear. A spring 
washer on the vertical spindle ensures 
smooth rotation of the moving coil. 
The spindle carrying the worm gear 
passes through the front panel and is 
fitted with a small knob. All the 
moving parts are thus concealed in the 
set, and the general appearance is a 
great improvement on the type of coil 
holder operated with long extension 
rods.—A. C. D. 
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NON-MICROPHONIC VALVE HOLDER. 

Ebonite valve holders of the type 
in which the socket screws project 
vertically from the base of the mould- 
ing can be isolated from mechanical 
vibration by the system indicated in 
the diagram. A circular hole slightly 
larger in diameter than the valve 
holder is cut in the receiver panel, 
and a rubber diaphragm cut from an 
old inner tube is stretched over the 
hole on the underside. Holes are cut 


on a rubber 


A valve holder mounted 

iaphragm. 

in the diaphragm for the valve socket 

screws, which are held in position 
with lock nuts. 

In removing a valve, the holder 
should be held so that the strain does 
not fall on the diaphragm itself, which 
would otherwise be torn.—L. G. B. 
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TUNGSTEN CAT-WHISKER. 

Not many amateurs realise that 
the tungsten filament, which may be 
obtained from burnt-out electric light 
bulbs, often gives results superior to 


the ordinary brass cat-whisker. If 


the lamp has been in use for some 


time it will be found that the fila- 


ment is very brittle, and care should 
accordingly be taken in mounting. 
The new tungsten filament.is quite 
soft and is to be preferred if obtain- 
able.—E. J. B. C. 


oo0o 


BASKET COIL FORMER. 

In winding fixed coils it is not ad- 
visable to use too small a centre for 
the coil former. If the inside turns 
in the coil are of smal] diameter, their 
effect on the total inductance of the 
coil will not be very great, and they 
may add appreciably to the high- 


A method of increasing the diameter cf 
the hub of a basket coil former. 


frequency resistance. The photo- 
graph shows a neat method of increas- 
ing the diameter of the centre of a 
basket coil former. A small tin box 
of suitable diameter is cut at the 
edges to fit the spokes of the former. 
It will be found that the new centre 
will fit quite rigidly on the spokes 
when the lid is replaced.—E. W. 


ooo0oo0o 


A SOLDERING HINT. 
When using untinned copper wire 


` for the connections of a receiver, 


difficulty is often experienced in tin- 
ning the ends before making a joint. 
The process of tinning will be carried 
out much more effectively if a groove 
is filed in one of the faces of the 
soldering iron and carefully tinned. 
Then, by sliding the wire into the 
groove, it will be tinned on all sides 
simultaneously.—J. D. B. 
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SPADE TERMINAL IMPROVEMENT. 
Spade terminals of the type pro- 
vided with a miniature chuck for 


gripping the connecting wire are 


appearance of 
a connection. 


ee 


greatly improved by the addition of a 
short metal sleeve. 

The hole in the screw cap should be 
enlarged to the external diameter of 
the brass tube forming the sleeve 
This is then soldered to the cap, and 
effectively protects the ends of the 
wire from fraying and presenting an 
untidy appearance.—W. C. S 

o000 


A COMPACT CHANGE-OVER SWITCH 

The change-over switch shown in 
the diagram is only 1}in. in diameter, 
and is therefore a component suitable 
for panel mounting. The switch 
contacts consist of vertical pegs 
screwed into a circular ebonite base. 
Through the centre of the base is 
fitted a ‘‘ one hole fixing’’ bush and 
spindle. The switch arm, which is 
constructed from a short length of 
ebonite rod, is fixed on the spindle at 
right angles with a lock nut. Holes 
fyin. in diameter are drilled in each 
end of the spindle to take a short coil 
spring and a ball bearing. The 
springs force the ball bearings against 


switch suited for 


change-over 
panel mounting. 


A neat 


the contact pegs and short-circuit 
adjacent pairs. Stop pegs are fitted 
to limit the movement of the switch 
arm.—H. C. 
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B.B.C.’s Annual General Meeting. 


In his speech at the general meeting 
of the Board of the B.B.C., Lord Gain- 
ford paid a high tribute to the assistance 
rendered by the Press in-connection with 
the broadcasting service. Especially he 
made acknowledgment of the help of 
the technical Press. This was no mere 
fulsome adulation, as the Press is 
watched and’ considered very carefully 
by the officials at Savoy Hill, where it 
is felt that when the history of broad- 
casting comes to be written the Press 
will figure prominently in the record as 
the strongest supporter of this new marvel 
of science which the B.B.C. has turned 
to the service of millions of people. 


oo00°0 


The Wireless Bill. 


The licensing position has been cleared 
up by the short Bill which has recently 


been before the House of Commons, and 


already some listeners have expressed 
anxiety as to the way in which the non- 
payers will be discovered. 

oo00 


At Geneva. 


Useful work was done by the canals 
Conference of Broadcast Engineers which 
met recently at Geneva, and the British 
representatives are satisfied that a solution 
is likely to be found by next’ Autumn as 
regards interference between various 
European broadcasting stations. Com- 
plaints have from time to time been made 
that interference by foreign stations has 
been experienced by B.B.C. stations, 
notably Aberdeen, Bournemouth, Plymouth 
and Sheffield. At the Conference, the diffi- 
culty was to formulate some plan to pre- 
vent interference, and if there were two 
aspirants for a particular wavelength, the 
aim was to assess their claims in terms of 
principals. 
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Consideration for Chief Stations. 


One of the vital resolutions was that 
Stations which had been longest in 
existence should suffer the least change 
in wavelength ; but that, notwithstanding 
that resolution, stations of lesser import- 
ance shonld give way to other stations 
of greater importance. For instance, an 
impossible position would be created if a 
relay station in any continental state were 
to block out the capital station of another 
State. It was also recognised that every 
country represented should have, at any 
rate, one station (generally this would be 
the capital station) within the 300-500 
Metres waveband. 
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FORTHCOMING EVENTS. 
Sunday, July 26th. 


ALL Srations.—5.30 p.m., rd 
and Dramatic Recital by Edit 
Wynne Matthison and Charles 
Rann Kennedy. 

EDINBURGH.—8 p-m., Community 
Hymn Singing Concert, con- 
ducted by Sir Walford Davies. 

Monday, July 27th. 

SXX anD Att Stations. — 3.30 
.m., Speeches at the Official 
pening of the new High 

Power Station at Daventry. 
Tuesday, July 28th. 

ALL Stations (except 5X X).—8 
p.m., Ballad Concert. 9 p.m., 
‘“ Radio Radiance” Revue. 
(Third Edition.) 

5XX.—8 p.m., Bach Programme. 
Wednesday, Juty 29th. 


Lonpon.—8 p.m., Comic Opera, 
‘The Dogs of Devon.” 


MANCHESTZR.—8 p.m., Classical 
Programme. 

Giascow. — 8 p.m., Scottish 
Memories. 


Thursday, July 30th. 
Lonpon.—9 p.m., Chamber Music. 
Friday, July 3ist. 
Carnpirr.—8 p.m., “Adventure 

Afloat.” 


BeLrasrt.—7.30 p.m., “Liszt, and 
Excerpts from Grand Opera. 


Saturday, August Ist. 


Lonpon.—8 p.m., Melody, an in- 
formal instrumental Recital 
followed by ‘‘ The Roosters.” 

Carpirr.—8 p.m., Music of Russia. 

MANCHESTER AND SXX.—8 p.m., 
The Opera, ‘‘ Cavaileria Rusti- 
cana ” (Mascagni), followed by 


“The Mastersingers’’ (Wag- 
ner). 

ABERDEEN.—8 p.m., Scottish Pro- 
gramme. 
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TOPICALITIES. 


All Night Sitting. 


The Conference held all-night sittings, 
and had all Europe, as it were, on a pin; 
that is to say, the delegates were provided 
with vari-coloured papers, pieces of which 
they pinned on to charts, so that all 
present should ascertain at a glance 
exactly where overlapping occurred. It 
was finally decided to appoint a committee 
of seven members of the Conference to fix 
a scale of wavelengths for all stations. 


As a result of their decision, fifteen Euro- 
pean stations will be removed from the 
500-500 metres waveband, which will still 
be fully occupied, and sixty stations will 
o to 200-300 metres and 500-600 metres. 
chemes for thirty-eight new stations were 
rejected. 
0000 


New Wavelengths. 


' Arrangements will be made on a date 
at about the beginning of September for 
all stations to change to the wavelengths 
allocated by the Committee of seven, and 
to carry out an experiment, after broad- 
casting hours, to ascertain if the new plans 
work. Listeners will be asked to co- 
operate and each country will take count 
of what is Jamming its own‘stations. At 
the first rehearsal there will probably be 
considerable confusion, and a second re- 
hearsal will be necessary after an exchange _ 
of experiences as between country and: 
country through Geneva. The engineers 
will then be able to go back to Geneva 
at the conclusion of rehearsals equipped 
with information which will enable them 
to readjust their plan on the basis of the 
experience thus gained. 
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Sanction for Wavelengths. 


The immediate step before the broad- 
casting authorities is to approach their 
National Government to obtain sanction 
for the wavelengths which have been fixed, 
and this is being done immediately. Each 
country will approach the most competent 
national authority to measure the wave- 
lengths with extreme accuracy during the 
rehearsals. 

0000 


Grand Opera. 


Operatic productions continue to be 
among the most popular features of the 
Manchester programmes. On Saturday, 
August lst, a performance of “ Cavalleria 
Rusticana ” will be given, the principals 
being Miss Stiles Allen, Miss Rachel 
Hunt, Mr. Edward Leer, and Mr. Lee 
Thistlewaite. Listeners all over the 
country will be enabled to hsten to this 
opera, as it will be relayed to 5XX. 
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= Power of Main Stations. 


Apropos last week’s reference to the 
power of main stations, the rumour per- 
sists that the erection of a high-power 
station additional to Daventry, some- 


where in the North, is under way. This 
may be emphatically denied. o high- 
power station other than 5XX is con- 


templated by the B.B.C., and that section 
of the press which has been specu- 
lating on a probable site for such a 
station has been entirely misled. 
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Daventry. 


Arrangements for the opening of 
Daventry on July 27th are now practic- 
ally completed. The chairman and 
directors of the B.B.C. will receive the 
Postmaster-General (Sir William Mitchell- 
Thomson) and guests at Euston Station, 
whence a special train will leave at 4.50 
p-m., arriving at Daventry at 6.20. 
Motor coaches will meet the train at 
Daventry to convey the party to the 
B.B.C. station, where they will arrive 
about 6.40 p.m.’ There will thus be time 
to inspect the station and return to the 
studio before 7.30 p.m., at which hour 
the Postmaster-General will officially open 
the station. 

oo000 


The Programme. , 


The 7.30 to 8 p.m. portion of the high- 
power station programme, including the 
opening speeches, will be given from the 
Daventry studio, and the remainder from 
the London studio, as usual. The local 
studio is normally for emergency pur- 
poses only. The accommodation is very 
limited, and arrangements will, there- 
fore, be made for most of the guests to 
hear the speeches, etc., by means of a 
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loud-speaker in a second room. The 
guests will return to London by the train 
leaving Daventry at 8.45 p.m., and will 
arrive at Euston at 10.15 p.m. 

oo0ooo 


The Lighter Side of Talks. 


There are lighter aspects of what are 
regarded by some people as the heaviest 
part of the broadcasting programmes. 
Letters are sometimes received by a 
speaker subsequent to his Talk complain- 
ing, not of the Talk itself, but of the 
quəlity of transmission. A well-known 
personage, whose life work is devoted to 
interests far divorced from electric trans- 
mission got a note recently from a listener 
as follows :— 

‘“‘ The station did not have enough 
power behind you last night. How- 
ever, I got 90% of it, and it was very 
good; but next time will you ask 
them to put in another amplifying 
valve?” . 

Another speaker received a letter from 
an old friend in Norway whom he had 
not seen for many years, but who de- 
clared that he recognised the speaker’s 
tones immediately he began to broadcast. 

ooo0oo 


-“* The Roosters.” 


An exceptionally good programme of 
fun and humour is being prepared by 
‘‘The Roosters” Concert Party for 
August lst, and, although we do not 
usually give programme items in these 
columns, we feel that no apology is 
needed for doing so on this occasion. 
The programme is a burlesque of all 
kinds of summer sports, and the famous 
concert party will deal in the manner in- 
dicated with the following sports :— 


Tennis.—The Lenglen Trail or The 


AMPLIFIER AT SPORTS MEETING. An interesting novelty at the recent Summer 
Sports of Messrs. Catesby's, Ltd., was the use of home-made amplifying equipment for 
announcing the results. 
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Shaven Lawn. (The Little Mower and 
How Much it is.) 

Croquet.—‘' Putting You Through the 
Hoop.” (Air de Mallet.) 

Ur-River.—The Punter’s Paradise. 

CrickeT.—Hobbs’ Choice—Hundreds 
and Thousands. (Song) “O Willow 
Waly.” (Sketch) ‘‘ The Wicket World,” 
or a ‘‘A Blob on the Escutcheon.” 

Poto—anp Francesca.—The Chukker- 
in and the Chukker-out. 

THE Turr.—See Up-River. 

SwimMMING AND Bow1s.—Ducks and 
Drakes. 

Tue Track.—Sprinter’s Pie, a Running 
Commentary. 

Gotr.—‘' The Swearing o’ the Green ” 
in Fore Reels. ‘‘ Tee for Two’’—a 
Round. “Plus Fours '"—Comic Sketch. 

StuMMER BEveERAGES. — Egg-Flip—A 
Rooster Lay. Peach Sundaes—‘' The 
Better the Day the Better the Feed.”’ 
Banana Phosphates—‘‘We Don’t Care 
Two Straws.” Vanilla or Strawberry— 
“ Bring Your Own Wafers.” Claret Cup 
Cordial—“ All the Best!” 


o0o00 


Acoustics and the Loud-speaker. 


In the broadcast talk on Saturday, July 
18th, on behalf of the R.S.G.B., Wir. J. 
F. Stanley took for his subject the 
Various acoustic factors involved, es- 
pecially at the receiving end, in obtain- 
ing the best results from loud-speakers. 

He advocated the use of large instru- 
ments not on account of their power but 
because their tone is usually more mellow 
and they will stand a greater amoynt of 
amplification without distortion. Mere 
loudness often defeatg its own object, and 
it is more important to study the con- 
ditions governing distinctness. - 


oooo 


Echo Effect. 


The greater the absorbing power of the 
room, the less the echo effect and, con- 
sequently, the more distinct the syllables 
become. It is often found better to split 
up a large audience into two or more 
rooms with a loud-speaker in each, than 
to put them all in one large hall with a 
much larger loud-speaker. 


o0o00 


Absorption Effects. 


The advantage of a small room from 
the point of view of distinctness is that it 
has a larger surface in proportion to 
volume than a large room, and therefore 
a relatively larger amount of absorption 
of sound by the walls and ceiling takes 
place. This absorption depends on the 
characteristics of the room, and is a very 
important point in connection with dis- 
tinctness. 


om om em e) 


Fewer Talks. 


Owing to the desire of the B.B.C. 10 
reduce the number of talks during the 
summer holiday period, the R.S.G.B. has 
decided to forgo its next three talks, 
but they will be resumed on the 19th 
September. 


rr 
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Correspondence should be addressed to the Editor, “The Wireless World,” 139-140, Fleet Street. E.C.4, and must be accompanied by the writer’s name and address. 


PROPOSED BRITISH I.R.E. 


Sir,—I have read with interest your Editorial in the current 
issue of The Wireless World on the proposed formation of a 
British I.R.E.. and am very pleased to note that you made full 
enquiries before dealing openly with the matter, the result of 
your enquiries having been such as to leave no doubt as to the 
sincerity of the proposed Institute. I have far some time felt, 
like yourselves, that the J.E.E. have not recognised radio engi- 
neering as distinct from general electrical engineering. This 
is a mistaken policy, and [I have in mind one particular friend 
of mine who has had no electrical engineering experience what- 
ever, and yet he can tackle almost any radio problem that is 
placed before him, both theoretical and practical, and it is for 
this class of individual that the proposed Institute is deter- 
mined to cater. It is a pleasure to read the words, “ We wel- 
come the proposed formation of an Institute of Radio Engi- 
neers,’ for such encouragement is indeed necessary considering 
the amount of opposition we are experiencing from the purely 
electrical engineering profession. This opposition is only natural 
from persons who have not been trained as radio engineers, but 
have gained their knowledge in an atmosphere of general electri- 
cal engineering. We sincerely hope, should our scheme be 
successful, that we may be allowed to associate ourselves with 
the Institute of Electrical Engineers, and with this end in 


view we desire only to accept members whose profession leaves 


no doubt as to their radio qualifications. 

Up to date I have received over 60 applications, and of these 
ten have been chosen as founder members at the initial fee of 
£5 5s. It is, perhaps, wise to explain that these founder members 
are necessary in order to draw up the articles of association and 
place them before the Board of Trade for their perusal, with a 
view to obtaining the registration of the Association, and the 
rather large fee mentioned is a guarantee of their qualifications 
and of good faith. 

The subsequent fees will no doubt be smaller according to the 
grade of membership, and it will be necessary to pass exami- 
nations before election. I hope the fact that we have approxi- 
mately 400 members of the American Institute of Radio Engi- 
neers in this country, paying about £700 or £800 yearly in fees, 
will help to emphasise the necessity of a British Institute. Of 
this number, about 5 per cent. are members of the I.E.E. 

Should the Institute of Electrica: Engineers consider the new 
Association worthy of the honour, I have no doubt that the 
latter would be pleased to become affiliated to, or entirely ab- 
sorbed by that Institute which decision would, of course, rest 
with the Council in power at the time. ` 
Y. W. P. EVANS. 


`~ 


Sir,—I am, very pleased with your Editorial article re the 
formation of a new society for radio engineers. 
_ Letters are coming in very freely, and quite 90 per cent. speak 
in glowing terms of the idea of this new society. They say 
that it is a move which has been waited for for a very long time. 
I also appreciate very much the attitude of the Radio Society, 
and would like to assure them that I have not any intention of 


making this new institution a water-tight compartment. If we 
can get good papers together, by all means let the Radio Society 
members and any other persons interested share them, and, as 
you know, I am doing all I can to secure the co-operation of 
the Council of the I.E.E. 

At the moment it is meaning a good deal of work for Mr. ` 
Evans and myself, so I should appreciate contributors forgiving 
any slight delay they may experience in receiving replies to 
their correspondence. 

Any suggestions you yourself may care to make will be very 
much appreciated. | 

Thanking you very much for the attitude you have taken in 
this matter. JAMES NELSON. 

Prescot. isi 


ee oe 


JAMMING FROM FRENCH BROADCASTING. 


Sir,—With reference to Mr. S. E. Cryer’s letter in your issue 
of July 1st regarding Radio Ancel, I have twice received 
this station at great strength on two valves, and on one occa- 
sion heard him on a crystal alone. I understand his address 
to be 84, Boulevard Perraire, Paris, and wrote to him. My 
letter was returned “Not known” by the Post Office, and 
since Paris on a crystal set in Edinburgh was scarcely credible 
I at once concluded it must be a local amateur’s joke! Further 
information would certainly be welcome, and it will be inter- 
esting to hear if Mr. Cryer’s letter has better luck than mine. 

Edigburgh. HAROLD BARGER. 


INTERFERENCE WITH BRITISH BROADCASTING. 


Sir,—Referring to the jetters published in The Wireless 
World of July Ist, written by S. E. Cryer and Mrs. W. B. 
Booker respectively, the writers will have seen on page 26 
in the issue in question your further remarks on this subject, 
and the fact that a European agreement on wavelengths and 
power has become an bolie necessity is, of course, obvious. 

It may be of interest to the two experimenters named to say 
that the reception in the south, on the sea coast, as regards 
noise, makes 5XN, 2LO, and Radio-Paris fade into insigni- 
ficance. The transmission is altered at times. as on June 27th 
at 18.00 B.S.T., the wavelength was 360 metres, but the noise, 
the shouting, and the gramophone was the same. 

It is, of course, only natural that new stations must experi- 
ment, and this, if done in a reasonable manner, is certainly 
very interesting. 

To receive in the quietness of early morning a strange station 
obviously far away, transmitting very good music, is an experi- 
ence worth waiting for, and, after a few weeks, to run it to 
earth, as in the case of Barcelona, makes the whole experience 


-worth while. 


The question of the “ big noise,” however, is one which makes 
all experimenters think, and wonder why such methods are | 
adopted; the large power. non-improvement of transmission, 
and the times used for experiments are, to the average mind, 
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unreasonable, and some of the effects noted might be applicable 
to beam transmission. | 

Deliberate interference is another phase to be dealt with. 
Somebody perhaps does not care for a certain orchestra playing 
in London sometimes on Sunday evening. He therefore does 
his best to prevent anybody else from hearing it. A personal 
demonstration of applied atmospherics and the disqualification 
of holding a licence is the only cure. p 

May I take this opportunity of saying how much I appre- 
ciate the very improved Wireless World. 

Hove. ; TRANSFORMER. 


AN INTERESTING SINGLE-VALVE SET. 


Sir, —The circuit described below is the result of a fair amount 
of experimenting to find a really simple circuit giving good 
results from the local and any main station at, say, miles 
distance. After trying out practically all single-valve circuits, 
both straight end reflex, and comparing them with the results 
I have got from this, I am satisfied that it gives equal per- 
formance, has ro intricate tuning an i 
most. I made it up into a portable set, which fits comfortably 


into a 20 in. suit case with all batteries and "phones. It 18, 
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== Mr. Grindrod’s interesting single-valve circuit. 


of course, necessary to get the correct direction of winding in 
the A coil. If there is any tendency to oscillate, the filament 
current may be reduced or coupling foosened. It will be found 
that there is one coupling which will give the best results from 
the near stations, and no further alteration will be needed, 
unless one wants to go further afield, when closer coupling is 
necessary. 

The value of the fixed capacity reaction condenser is not 
critical, but 0.006 mfd. seems to be the most efficient. I have 
tried values from 0.0001 up to 0.25 mfd. For all round pur- 
poses a fixed aerial condenser of 0.0001 mfd. works well. 

When once the correct coupling for the coils A and B has 


been formed, there is only the adjustment of the variable con- | 


denser. The aerial coil may be put right away from the other 
coils, or a three-coil holder can be used. 
coil holder, and have the aerial coil mounted at some distance 
away. Quite good results may be had from Chelmsford, using 
a No. 200 coil for the aerial, a No. 250 for coil A, and a 
No. 200 for coil B. . 

In my set I have embodied a series-parallel aerial switch and 
a reversing switch for coil A, so that the wiring need not be 
interfered with in any way when receiving stations needing 
different coils. For the kake of simplicity, however, the con- 
necting of the switches have been omitted from the diagram. 

Liverpool. E. B. GRINDROD. 
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THE REACTION CLICK. 


Sir,—Although the limit of signal strength of a receiver 
is always fixed by the click of starting oscillation we have 
never seen any attempt to explain precisely to what this click 
is due. | 

We know well enough that it denotes excess of reaction, 
but this is no help to us in increasing signal strength. 

The usual statement that our aerial is oscillating on one side 
of the click and not on the other is misleading and inaccurate, 
as the aerial is oscillating and transmitting to a certain degree 
Jong before signals come up to strength. 

If it is due to the valve—accumulation of a charge on the 
glass or grid—then the valve makers should try to avoid it. 
Jf it is due to an introduction of negative resistance in the 
valve, concomitant with oscillation, then there ought to be 
some means of neutralising it automatically. 

Perhaps it is due to the start of rectification or of harmonic 
oscillation. i 

More probably it is one of the usual phenomena which so 
frequently accompany high speeds, as shown, for instance, by 
a water jet which breaks into a spray at a certain critical 
speed, or the sudden increase in back pressure when air or 
water is passed through pipes at increasing speeds. 

These are well known to be due to eddies, and there is every 
reason to believe that eddies will not form round the wires of 


The usual cure for such eddies is to decrease the flow or 
decrease the resistance. Decreasing the flow of current through 
the valve—by using & higher impedance valve—certainly does 
delay the click, and, of course, decréasing the resistance by 
putting a positive potential on the grid does the same, but 
with loss of efficiency. l 

The use of a very small grid condenser helps matters, and 
the use of a leak makes the click more marked, and more 
dificult to control. 

High-frequency amplification is limited only by the click, 
but in this case it is frequently due to a low-frequency com- 

nent. The click is always associated with a flow of current, 
and the Jess current we have in H.F. work the better. 

But once again, what happens at the click? 

Luton. ERNEST J. BATY. 
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WIRELESS RECEPTION IN INDIA. 


Sir,—I shall be very much obliged if any of your readers can 
help me in regard to getting information concerning the best 
kind of wireless set to take out to India. I am thinking of 
taking out a three or four valve set, as I shall have to be 
able to get both Calcutta and Bombay, which are 1,200 and 
800 miles respectively from where I shall be living. I should 
also like to be able to pick up London if that is at all possible 
without too much expense. 

I am anxious to get information from anyone who has had 
experience, and particularly from any who may be in this 
country and who knows something about wireless in India. 
may say that I shall be stationed south-west of Madras, in the 
south of India. 

I am also informed that it is necessary to get a special licence 
from Simla in order to import the set. I should like to have 
some information upon that from anyone who can give it 
to me. H. A. POPLEY. 


Croydon. 
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CALLS HEARD IN INDIA. 


Sir,—Readers of The Wireless World may be interested in 
the following calls, heard in India from June 8th to 25th, 1925 : 
British: 2KF, 2XY, 2DX, 2LZ, SDH, 6LF, 8AL (?), 5GH. 
French: 8SM, 8GB, 3ZZ. Finland: 1NA. Palestine : BIR, 
BSM, BSR. Germany : POX, POY. American : WIZ, U2BG, 
2BW. Mexican : 1GH, 1GD. Argentina : CB8. Australian : 
CM, 2YG. Indian: 8UG (R.A.F., Kohat, N.W.F.). Un- 
known : S2Y, 755. All below 50 metres. 0-v-2. 
Kohat, N.W.F., India. M. H. FIGG. 
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Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Using Transformer Secondaries as 
Chokes. 

READER wishes to construct a four- 
valve recei@er which is to embody 
two stages of choke coupling. He 

desires no switching arrangements, but 
wishes to know if it is possible to use 
the secondary of an L.F. transformer for 
a choke in each stage in such a manner 
that the output of the detector valve or 
the first L.F. amplifier can be obtained 
by the simple process of attaching the 
telephones to the primary terminals of 
the transformers' whose secondaries are 
being used as chokes. ‘ 

This is certainly possible, but our reader 
should obtain low ratio transformers of 
a good make. A 2.5 to 1 ratio would 
be quite suitable. We give below in Fig. 
l a diagram of the necessary connections. 

course, it must be realised that the 

efect of the transformer will be to give 
a slight step down in voltage, and there- 
fore there will be some loss in signal 
strength as compared to that obtainable 
when the telephones are connected 
directly in the anode circuits of the valves 
concerned. The ster down, however, will 


fier in which a large power-valve is used, 

as it frequently is nowadays, is produc- 

tive of a-fairly heavy anode current. 
o00 0 


Designing an Intermediate Amplifier. 

: N interesting point in receiver de- 
sign which troubles many readers 

-is the best, wavelength to decide 
upon for the intermediate amplifier of 
a superheterodyne type of receiver. It 
is, of course, quite impossible to Jay down 
any hard and fast value for this. Many 
readers have the idea that the longer the 
wavelength the better are the results, and 
some have carried this idea so far that 
they have attempted to construct their 
intermediate. amplifiers to respond to a 
wavelength of thirty thousand metres. 
This idea is, of course, quite fallacious, 
and readers who design intermediate 
amplifiers to respond to such high wave- 
lengths as this will find that, apart from 
all other disadvantages, their heterodyne 


beat will practically cease to be supersonic, 


since the frequency corresponding to this 
wavelength will come within the inde- 
terminate borderland separating the lower 
radio from the upper audio frequencies. 


Fig. 1.—A four—vaive receiver, with one stage of tuned anode H.F. amplification, valve 
detection, and two stages of choke-coupied low-frequency magnification. 


not be so great that low resistance tele- 
phones are called for, and the ordinary 
high resistance type may be ured. A low 
ratio transformer is frequently used by 
amateurs with great suceess as an output 
transformer in order to prevent the steady 
anoode current flowing through the wind- 
ings. since it must be remembered that 
the last stage of a low frequency ampli- 


Apart from this, however, it is generally 
found that a receiver working en such a 
long wavelength is very noisy, the princi- 
pal reason for this being that it is 
customary to employ iron-cored trans- 
formers for these very high wave- 
lengths, and these pick up stray 
magnetic fields due to the presence 
of electric lighting mains, etc., in 


the same manner as ordinary low fre- 
quency transformers, in addition te 
the rather noisy ‘‘background ” in- 
herent in these components. It will be 
found also that unless the intermediate 
=r aes is very carefully screened, it 
will be prone to pick up atmospheric 
noises direct, a source of trouble which 


_1s-very marked on these high wavelengths. 


There is actually no need to make the 
intermediate wavelength any longer than 
that -upon which efficient and stable 
amplification can be secured. Experience 
shows that this result can be secured by 
making the amplifier have ité optimum 
point somewhere between 3,000 and 7,000 
metres. If great care is taken, success- 
ful intermediate amplification can be ob- 
tained on a wavelength a little lower 
than 5,000 metres, and a few readers 
have reported to us that they have had 
great success by arranging their inter- 
mediate amplifiers to respond to a wave- 
length of 1,600 metres, thus. enabling 
SXX to be received by direct H.F. 
amplification through the intermediary of 
a simple switch designed to cut out the 
first detector and oscillator. 

Since also it is the desire of many of 
our readers to ‘‘reflex’’ their inter- 
mediate stages, it is very unwise to make 
the intermediate amplifier too high, since 
successful ‘‘reflexing’’ becomes in- 
creasingly difficult as the wavelength 
advances, it being extremely difficult on 
long wavelengths to separate the two fre- 
quencies. In order to overcome this latter 
difficulty many amateurs have gone to 
the other extreme, and have reduced the 
wavelength of their intermediate ampli- 
fier to as low as 1,000 metres. This is, 
however, not to be recommended, as the 
difficulty of securing effective and stable 
amplification on this wavelength is 
extremely great. peer 


Method of Using a Push-pull Amplifier. 
Wee reference to the push-pull 


amplifier circuit which appeared 

in this section of the journal of 
recent date, many readers do not seem to 
quite understand the purpose of employ- 
ing valves in this way. It may be said 
briefly that it is a very useful and 
efficient method of 
amplifier capable of handling large 
powers, and its sole purpose is not, as 
many people suppose, to enable ordinary 
valves to be used in a manner which will 
„give the same results from the point of 
view of good quality as would an expen- 
sive power valve, important though this 
reason is. It is not generally realised 
that if two power valves are used in this 
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manner, double the permissible grid volt- 
age fluctuation of any one power valve can 
be employed without causing amplitude 
distortion. 

As is well known, it is necessary in 
the case of an ordinary valve amplifier to 
confine the operations of the valve to the 
straight portion of its grid volts-anode 
current curve which lies to the left of the 
point where grid current commences, and 
if these limits are overstepped by apply- 
ing too great an input power to the valve, 
distortion appears. This portion of the 
curve is often spoken of as the ‘‘ straight 
line” portion of the curve. Obviously 
this is more likely to occur in the final 
stage of L.F. rather than in the pre- 
liminary stages, and it is usual, there- 
fore, to employ a power valve in this 
stage, since this type of valve has a con- 
siderably longer ‘‘ straight line” portion 
of curve than an ordinary valve. How- 
ever, if we care to use two ordinary 
valves in a push-pull amplifier, the effect 
is to add together the ‘straight line” 
portions of the curves of the two valves 
so that the result is similar to the use of 
a power valve in an ordinary amplifier. 

It will be seen that a further advantage 
can be obtained in the case of signals of 
exceptional strength by employing two 
power valves in a push-pull amplifier, 
since it must not be forgotten that fre- 
quently the input to the grid is too great 
for even a medium-sized power valve of 
the D.E.5 type to handle without distor- 
tion, and by using two of these valves 
in a push-pull amplifier the effect is, 
roughly, to add together the “straight 
line ” portions of these two power valves, 
which are already fairly long. Thus a 
very large amount of power indeed can 
be handled without distortion. 

Readers who desire fuller information 
concerning this matter are referred to 
page 271 of the issue of The Wireless 
World for June 4t1, 1924, where a com- 
plete constructional article of an instru- 
ment of this description was given, 
together with much useful technical data. 

‘Many readers also are under the im- 
pression that it is necessary to use a low 
resistance loud-speaker with this instru- 
ment, but this is, of course, not the case, 
since it is possible to obtain the output 
transformer with windings suitable for 
either high or low resistance loud-speakers. 
A further advantage of this circuit lies in 
the fact that the loud-speaker windings 
are removed from the harmful influence of 
the H.T. battery. 


o0o00 


Efficiency in Valve-Crystal Circuits. 

E frequently receive requests 
from amateurs concerning the 
best method to adopt to in- 

crease the range of their crystal sets. 
Jn most of these cases this is necessary 
owing to the fact that readers live just 
on the outside borders of the limit of 
crystal range. In these cases it has 
become customary to recommend the 
provision of an L.F. amplifier, although 
it is doubtful whether this is the best 
advice that could be given, since when 
the input to an J..F. amplifier is 
rather small, the resultant quality is 
not good, and it is not improbable that 
the stray noises may be sufficiently 
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great to mar reception. In these cases, 
therefore, we are definitely of the opinion 
that the use of the valve as an H.F. 


amplifier would be productive of greater. 


satisfaction. In other cases crystal set 
users are desirous of adding a valve to 
thcir sets in such a manner that two 
or three stations may be received. In 
these latter cases, of course, H.F. ampli- 
fication becomes indispensable. It has, 
however, become an obsession with many 
people that the correct thing to do in 
these cases is to convert the set to a 
one-valve-crystal reflex, since, they 
argue, in this manner maximum eff- 
ciency is obtained from the valve. This 


Fig 2 —Single valve and crystal set. 


is not so, however, although it cannot 
be denied that this is the best method 
to adopt in cases where maximum signal 
strength from the local station is re- 
quired. When a valve is used for dual 
amplification purposes, it will usually be 
found difficult to obtain a smooth 
control of reaction, since the set 
is prone to burst into low frequency 
“ buzzing ’’? long before the reaction coil 
coupling is sufficiently close to be of 
any benefit in providing H.F. reaction. 
Readers who remedy this defect by con- 
necting a variable high resistance from 
the grid to the L.T.+ of the valve are, 
of course, merely working in a vicious 
circle. If, however, we abandon 
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“ reflexing’’’ and adopt the circuit given 
in Fig. 2, we shall find that we are 
able to make full use of reaction 
without any risk of instability. Crystal 
users who adopt this circuit will find that 
not only are they able to hear the local 
station (which was hitherto only just 
audible) at excellent telephone strength, 
but at the same ti.ne other broadcasting 
stations are well within their range. 
oo0oo0oo 


Operating Dull-emitters Economically. 
READER who proposes to build a 
A two-valve reflex receiver using 
valves of the type which require 
from 0.8 to 1.1 volts for filament light- 
ing, such as the ‘* Wecovalve,’’ enquires 
whether it is feasible to run two of these 
vaives in series from a two-volt accumu- 

lator without any filament resistance. 
This is quite feasible, and these tynes 
of valves can be used in this manner very 
successfully and economically. When 
two such valves are used in parallel from 
a two-volt accumulator in the ordinary 
manner, it ìs obvious that it will be 
necessary to drop half the available volt- 
age across a filament resistance, and this 
represents so much wastage. In addition 
the total current drawn from the accumu- 
lator will be half an ampere, since these 
valves are usually rated at 0.25 amp. 
When used in series in the manner pre- 
viously described, however, no power is 
dissipated in a filament rheostat, and at 
the same time a further great economy 
can be effected by the fact that the cur- 
rent consumption for the two valves will 
be no greater than if only one valve 
were used. These ‘‘one volt” valves 
are extremely useful for series lighting, 
since it is obviously possible to run four 
of them in series from a four-volt ac- 
cumulator, or six in series from a six- 
volt accumulator without any rheostat. 
In the case of a six-valve receiver, 
therefore, the total current consumption 
of 0.25 amp. is less than if six 0.05 
amp. valves were used in the ordinary 
manner, in which case the total con- 
sumption would be 0.36 amp. An 
additional advantage is that the one-volt 
type of valve is more robust and less 
microphonic than the 0.06 amp. type. 
In cases where it 1s desired to use four 
or six of these valves with a two-volt 
accumulator they may be coupled in 
pairs, each member of the pair being in 
series with the other member. In this way 
it is obvious that the drain on the accu- 
mulator is reduced, Although these valves 
are not primarily designed for use with 
dry cells, it is certainly possible to draw 
0.25 amp. from a large dry cell for a 
limited period, and thus one valve may 
conceivably be used from a dry cell, but 
it is not possible by the ordinary method 
of connection to run two of these valves 
from a dry cell. Further, the method of 
connecting dry cells m parallel is not 
always satisfactory, as one cell is liable 
to discharge into the other. By using 
two cells in series, however, it is possible 
to light three of these valves at the same 
current consumption as for one valve, 
and if five dry cells are used in series, 
no less than six valves may be lighted 

from dry cells. m 
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DAVENTRY—THE B.B.C. HIGH POWER by considerable technical difficulties, and, in fact, the 
) station was not operating satisfactorily until recent 

STATION weeks, and if the same behaviour is adopted by the 

A hany months of arduous labour the Daventry Station this must not come as a surprise to 
Daventry Station of the B.B.C. is completed listeners. Criticism may be made from time to time 

and has been formally opened by the Postmaster- of the poliċy of the British Broadcasting Company in 
General at a ceremony w hich took Geeceszsevcccaesecsepesaececosecececesooussarccecssrcearce’ the matter of the wavelengths and 
place on Monday last. It will be a power of the stations and other 
recalled that the Daventry Station, matters of detail, but the progres- 
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or at least a station on a site in | sive spirit which has been shown 
that neighbourhood, was projected PAGE throughout the period since the 
as soon as authority was obtained Eprrorran Views... 121 B.B.C. was . inaugurated is a 
for a high-power station to operate Lona Distance SUMMER Recerriox 122 matter which calls for admiration. 
on a wavelength of the order of By W. James. When we considg that from the 
1.600 metres. The installation at READERS’ NOVELTIES ..  ... —«..:128 very outset it has been entirely 
Chelmsford has been in the nature Tuer New Sopros Vatve ... «.. 129 pioneer work with innumerable 
of a temporary expedient to By Paul D. Tyners difficulties to surmount and fresh 
provide long-wave broadcasting, Current Topics ee ee ee | problems arising from day to day, 
whilst this new station, in a more A Popular FieLp Day sce ton? LOS one must recognise that a very 
central position, was being pre- NEWS FROM THE CLUBS... .. 134 large amount of credit is due to 
pared for service. CONTINENTAL BROADCASTING _. 135. gs those who have been responsible 

There has been a considerable By E. V. Appleton. for the building up of such an 
speeding up in the work of in- Broapcast BREVITIES ne . 139 organisation. 


stalling the station during the past RECORDING WIRELESS SIGNALS. Part The whole question pf broad- 


few months in order that it might 141, casting is, as we have recently 
be completed by the time specified, By N. W. McLachlan learned, to come up for considera- 
and, although it has now been NEW- APPARATUS ii -.., 146 . tion by the Government before the 
formally opened, this is not, we Tse R.S.G.B. ANNUAL Ouriwa .. 147 end of the present year. The ques- 
understand, a guarantee that it | LETTERS To THE EDnitToR .. ... 148 tion of whether there should be 
will commence regular transmis- READERS’ PROBLEMS .. ...  ... 149 competitive broadcasting in this 


‘sions immediately, ‘because, so far country is a matter which need not 
practically no time has been de- bc. eco gaceneenuneucdoresesuecuuseeeuceenWbaceaeeuec: be discussed here now, the object 
voted to preliminary experi- of the present note being to record 
mental transmissions which must be regarded as essential the opening of the Daventry Station and to offer con- 
before guaranteed regular programmes can be put out. gratulations to the B.B.C. on their enterprise and the 
It would not he possible to anticipate every difficulty progress achieved. 
which might arise after completion of such a station It would be out of place to express appreciation of 
as this, which is the newest and probably the biggest the work of the B.B.C. without coupling with it the 
station yet constructed solely for broadcasting purposes. name of the managing director, Mr. J. C. W. Reith, who 
It will be remembered that the transfer of the Lon- must feel justly proud of the organisation which has grown 
don Station, 2LO, to its present site was accompanied up under his direction. 
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By W. JAMES. 


How to Make a Six=Valve Supersheterodyne Receiver. 


T will be agreed by the majority of amateurs that 
- to receive at all regularly and consistently the pro- 
grammes of distant B.B.C. and Continental broad- 
cast stations with such purity and strength as to make 
their reception worth while, calls for a receiver of ex- 
ceptionally good design. Of course, there is no difficulty 
in receiving a few distant stations occasionally with, say, 
a two-valve set installed at a place sufficiently distant 
from a B.B.C. station to make the problem of cutting 
out that station of minor importance. By far thé greater 
number of amateurs, however, are not so favourably 
situated, and it is indeed a difficult, though an inter- 
esting, problem as to how a circuit can be arranged in 
order to have the desired selectivity and amplification 
without introducing more or less serious distortion. 


Selective Circuits. 

Selectivity can be obtained by employing a number 
of suitably arranged tuned circuits and by the use of a 
small frame aerial. These circuits can be used as a 
form of filter or multiple tuner, but, as a fair amount 
of high-frequency amplification is required, it is prefer- 


` able to put the tuned circuits between valves and to use 


them as intervalve couplings. But it is no easy matter 
to build a straight H.F. amplifier with two or three 
stages for the broadcast wavelengths because of the 
well-known tendency of such an amplifier to oscillate and 
to be generally unmanageable. 

Two things can be done, however; we can build the 
receiver on the neutrodyne or the super-heterodyne prin- 
ciple. In the neutrodyne receiver the H.F. couplings are 
so arranged that stray magnetic coupling is negligible, and 
the capacity of the condenser formed by the grid and 

` +H.T. plate of the “valve and its 
Gio circuit is balanced out. This 
type of receiver is used with 


Cy N an outdoor aerial, and the 
l O selectivity can be adjusted 
Vs to the right degree by pro- 


perly proportioning the 


D 
l nrf  intervalve couplings. - 
63 YO ; 


u The usual neutrodyne re- 
< ceiver has two stages of 
uw tuned high-frequency am- 
i 42 Plification employing three 

-L es 
x EA similar H.F. transformers 
b= and tuning condensers. Such 
LT. a receiver was described as 
Le POTENTIOMETER long ago as- December, 
= 1923, by the writer, and the 
Fig. i — Theoretical connections of the complete set. C, = 0-0005 meny ue ports from readers 
mfds.; Cz, L;, Lẹ and L, = oscillator unit; C, = ©0002 mfds. ; G = who built this set testify to 

0-0003 ds.; R; = 2 megohms; R, = 1 megohm; L; = L, -= No. 750 


Igranic coil; C, = 0-0003 mfds.; 


= Cı, = 0-002 mfds.; G7 = Ch 
Cy = Co = C;= 1 mfd. ; V, = first detector; a 
g valves; V; = second detector; Vs = oscillating valve. 


its selectivity and faithful 
amplification. It is not a 
difficult receiver to operate, 
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Vz = Va = V; -: amplify- 
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Long Distance Summer Reception.— 

as it has only three controls—the three tuning ondene: 
The adjustment of. these is not critical; in fact, the 
individual stages are rather broadly tuned, but the over- 
all selectivity is very good. 


The Supersonic Principle. 


The difficulty of obtaining high amplifi 
cast wavelengths is overcome in the super-heterodyne 


receiver by changing the wavelength of the incoming 


signal. An amplifier designed for 447 
a long wavelength such as 5,000 | a 
metres is employed, and between | wi 
this and the aerial a wavelength © ož 
Eee 
changer is connected. The wave- u & 
j- 


length changer comprises a pectifer , 
and a source of oscillations of such ` 
a frequency as to produce 
with the incoming signal a 
beat frequency which corre- 
sponds with the mean peak 
frequency of the amplifier. 
A frame aerial is used as the Fi 
collector, partly because of 
the local oscillator and 
partly because such an aerial 
tuned with a condenser has fairly’ Well-marked direc- 
tional properties, and is more selective than an ordinary 
open aerial. 

None will dispute the fact that it is possible to obtain 
far more overall amplification with a super-heterodyne re- 
ceiver than with other receivers, but how does it compare 
for selectivity ? The selectivity depends on the wavelength 
and characteristics of the long wave amplifier and an the 
tuning properties of the frame aerial (when no H.F. 
amplification is used before the first detector). 

The effect of the wavelength of the amplifier on the 
selectivity may be explained as follows: Suppose the 
wavelength is 10,000 metres, and that we wish to hear 
a signal on 400 metres. Then the frame is tuned to 400 
metres and the oscillator to 384 or 416 metres. But 
when the oscillator ts set at 384 metres, a signal of 370 
metres may combine with it, and this will produce beats 
of 10,000 metres. Also, if 
the oscillator is set at 416 
metres, a signal of 435 
metres will set up beats of 
10,000 metres. We have, 
therefore, to rely upon the 
tuning of the frame aerial 
to be sufficiently sharp when 
tuned to 400 metres to keep 
out signals of 370 and 435 
metres. ` _ 

Now, suppose the wave- 
length of the amplifier to be 
adjusted for 3,000 metres. 
To receive a 400 metre sig- 
nal the oscillator will be set 
at either 353 or 462 metres, 
which will beat with 315 or 
545 metres. The frame 
aerial has to distinguish 
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FRAME 


. 2.—Coanections of an H.F. 
The condenser should 
have a ca ty of 60005 
mfds.; the H.F. Transformer 
is described in the text. | 


ion on broad- 
` remote. 


~ done. 
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between 400 and 315 or 545 metres in this example, how- 
ever, whereas when a 10,000 metres wavelength is, used 
the frame is called upon to separate 400 and 370 or 
435 metres. Clearly then, the selectivity will be best 
when the 3,000 metres amplifier is used. 

When the receiver is used for the reception of modu- 
lated (telephone) signals, the possibility of stations 
heterodyning to produce an audible note is far less 
Broadcast stations transmit, besides. the carrier ` 
frequency, a band of frequencies which may. lie between 
50 and 6,000 or 7,000 cycles on either side of the main 
Frequency. Thus a band or channel of frequencies ap- 
proximately 14,000 cycles wide is occupied by the trans- 
missions, and it is this fact which makes the problem of ` 
interference such a difficult one. Our high frequency 
circuits ought really to be so designed that they transmit 
without attenuation the whole range of the’ oscillating 
currents radiated from the sending aerial they are tuned 
to and exclude everything else. But this cannot be 
We can, however, make our receiver quite a selec- 
ye one from a practical point of view, and one of the 
efsiest ways is by using the super-heterodyne 
principle. 

In the particular super-heterodyne receiver illustrated 
here, we have a frame aerial tuned by condenser C, 
(Fig. 1), the input circuit to the long wave amplifier 
T.,, Ls, Ci, and C,, and three air core coupling trans- 
-formers. The three transformers are wound with a fairly 
fine gauge of.copper wire, and have a ratio of one to one. 
No tuning condensers are used with them, and when they 
are-connected to the valves (Mullard D.o6H.F. ) have a 
natural wavelength of about 5,000 metres. These trans- 
formers tune fairly broadly ; the arrangement of coils L, 
and L,, and condensers C, and C,, have the same natural 
wavelength as the amplifier, but they form a more 
selective circuit. Hence the overall selectivity of the 
long wave amplifier is such that a telephone signal of 
60,000 cycles with its side bands is transmitted without 
noticeable distortion, while frequencies outside this 


` 


range are not passed to any great extent. 
/ 


Rear view of the complete set. 
Two H.F. transformers can be 
seen; the third is screwed to the 
surface of the baseboard. 


B 3 
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Fig. 3.—Details of the front panel. A, 3/8in. dia.; B, 5/16in. dia 
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C, 5/32in. and countersunk for No. 4 B.A. screws; D, 5,32in. 


dia.; E, 1/8in. dia. 


Five thousand metres is a wavelength which will give 
good results from the point of view of the examples 
given above, and, further, it is fairly easily possible 
to arrange an amplifier for this wavelength which will 
give high amplification without instability. The disad- 
vantage of a 3,000 metres amplifier is its lower amplifi- 
cation and its liability to break into oscillation. A 10,000 
metres amplifier would, of course, be expected to be 
even more stable than a 5,000 metres one, and to give 
an even greater amplification, but such an amplifier is not 
used because of the selectivity characteristics explained 
in the examples. 

Five thousand metres represents a compromise; it is 
a wavelength on which it is possible to obtain good all- 
round results with valves of the D.o6H.F. variety. If 
valves of another class, such as the DE 5% (which have a 
high amplification factor combined with a relatively low 
impedance and a high effective capacity) were to be used, 
the writer would use a wavelength of about 7,000 metres, 
as in his seven-valve super-heterodyne receiver! de- 
scribed a few months ago in this journal. 

The arrangement of the input circuit of the amplifier 
is a rather unusual one, as the coils I, and L, are not 
magnetically coupled ; they are mounted at right angles. 
Condenser C, is the coupling between the anode of the 
rectiher V, and the grid of the first H.F. amplifier Vj, 

! Wireless World, March 4th, 1925. 
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Fig. 4.—Arrangement of parts on the base board. 


B 4 


and condenser C, is employed to bring the coils into 
tune. This circuit to some extent determines what fre- 
quencies shall pass to the amplifier. Its adjustment is. 
therefore, an important one. It must not tune tov 
broadly, neither must it be too sharp—a nice problem. 

- Referring now to the input circuit of the rectifier, it 
will be noticed that a frame aerial with a tuning con- 
denser has one end connected to a grid condenser and its 
other end joined through a coupling coil L, to negative 
L.T. The coupling coil is wound on one end of a former 
which also carries the coils I, l}, of the oscillator. 
Hence when the oscillator is working, currents are in- 
duced via the coupling coil to the grid circuit of the 
first detector. The tuning of the oscillator affects slightly 
that of the frame, but not to a sufficiently great extent 
to make a calibration useless. 

It would be better, from the point of view of selec- 
tivity, amplification, and permanence of calibration, of 
course, 1f a stage of tuned H.F. were added between the 
frame and the detector (as was suggested for the seven- 
valve receiver mentioned above)?, but then we have 
another adjustment and another valve. Such a stage of 
H.F. was not incorporated in this set because it was 
thought that the majority of readers would prefer the 


3 An aperiodic H.F. coupling was actually used in this 
receiver in order to dispense with the tuning adjustment 
involved when a tuned stage is used. 


The components are labelled and are described in the text and below Fig. 1. 
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Long Distance Summer Reception.— Da 
arrangement of six valves actually used and to, connect, 
if desired, an H.F. unit. Thus a unit would contain a 


ooo5 mfd. tuning condenser and a transformer con- 
nected as in Fig. 2. and would stand either by the end — 
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3, nA 

eY. 

BOX MADE FROM N° 28 S.W.G. 
COPPER FOIL 


Fig. 5—Method of mounting the two No. 750 coils, the couplin 

condenser and the anode tuning condenser. The case is 

copper, all joints being soldered. Connecting wires are taken 

through insulating sleeving cane onen small hotes in the sides 
i the Xx. 


of the set or on the top of the case of the set just 
above the existing frame aerial terminals. The frame 
aerial would then be connected to the two terminals of 
the unit joined to the tuning 
condenser, and the secondary 
winding of the transformer to 
the frame terminals of the set. 
A transformer for the broad- 
cast range for use with a Mul- 
lard D.o6 H.F. valve would 
have a primary winding of 20 
turns and a secondary of 50 
turns, both of No. 26 D.S.C. 
wound on a tube 2łin. dia- 
meter by 3in. long. 


How to Build the Set. 
In its construction the re- 
ceiver follows the writer’s usual 
plan: a front panel carrying 
the controls, a baseboard for 
the valves and couplings, and 
a connection strip at the back. 
The components are arranged in 
a symmetrical fashion on the 
front panel, with the tuning 
controls and input terminals on 
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the left, and the telephone terminals on the right. On 
the baseboard we have, on the left-hand side, just behind 
the oscillator coils and condenser (these coils are wound 
on a tube fitted over the oscillator tuning condenser) the 
oscillator valve. By the side of the second tuning con- 
denser is the first rectifier, and between the valve and the 
back edge of the baseboard is a copper box which çon- 
tains the two input coils of the amplifier L,, L,, with 
the condensers C, and C,. - 

Next are the amplifying valves and transformers, and, 
finally, at the extreme right-hand side, and near the 
panel, is the second detector. The parts are so arranged 
that very short connecting wires are used, the valve 
holders themselves being mounted on’ pieces of wood to 


A, 5/32in dia. and B, 


Fig. 6.—Details of the terminal strips. 
1:8in. dia. 


raise their connecting terminals to the level of those or 
the connie units. Such ań arrangement is calculated tò 
give the highest electrical efficiency ; high amplification 
with stability can only be obtained when great care is 
taken to avoid all manner of stray couplings. Mag- 
netic coupling can be minimised by putting the coupling 
transformers in different planes, as shown ; the best way 
of minimising capacity coupling between the grid and 
plate circuits is tọ use short, well-spaced connecting wires. 
The grid and plate wires in the set illustrated are all 
very short, less than an inch long in many cases, and 
all are well spaced. Large capacity condensers are also 
connected across fhe H.T. tappings to avoid couplings 
through the battery. 7 2 

Details of the layout of the panel are given in Fig. 3 
and of the base in Fig. 4. In Fig. 3 we have, on the 


The valve on the right is in the oscil- 
lator circuit and that on the left is 


the first amplifying valve. The first detector is between the back of the copper box and the panel. 
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Long Distance Summer Reception.— 
left, the oscillator unit, then the frame tuning con- 
denser, followed by the filament rheostat for the oscil- 
lator, the potentiometer for the amplifying valves, the 
rheostat for the two detectors, and, finally, the rheostat 
for the three amplifying valves. The telephone ter- 
minals are on the right-hand side. 

The parts fixed to the baseboard are clearly wao 
in Fig. 4. Pieces of wood of the diameter of the base 
of a valve holder and #in. high are fitted below the 


holders for the first detector, and the three amplifying 
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“Be adjusted by altering thefamount of w ire wound on the 
outside of the tube. 


. Wiring and Testing. 


When the receiver has been assembled, remove the 
panel and put on as many wires as possible (Fig. 7), 
using a tinned copper wire of about No. 18 gauge. 
Then screw the panel to the baseboard, and finish off- 
the wiring. ‘There is no difficult wiring in the set; the 
filament wires are run on the baseboard, the +H. T. 
wires are run high. and the grid and plate in as direct 


E Ae 


Coane 


Fig. 7.—Wiring diagram. Grid and plate wires are short and rire’ of other wires. Run the filament wires low and the H.T. wires 
gh. 


valves and wooden brackets are used to secure the two 
H.F. transformers which are mounted vertically. 
Inside the copper box (Fig. 5) is a wooden base jin. 
thick, and brackets made from No. 2 BA threaded rod, 
and pieces of ebonite to hold the two No. 750 Igranic 
coils. These coils are of the ordinary plug-in type, but 
the plugs have been removed. They are fixed at right 
angles. On one side of the base is screwed the fixed 
coupling condenser C, of 0.002 mfd., and on the oppo- 
site side is fixed, in this particular set, a small variable 
0.0003 mfd. mica condenser of American manufacture. 
This particular-condenser was used because it was on 
hand; it would be better, perhaps, to employ a wire- 
wound condenser of this capacity. Such a condenser is 
marketed by the Marconiphone Co., and its capacity may 
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and clear a path as possible. The actual wiring is 
clearly shown in the illustrations. Do not forget to 
connect the copper box to negative L.T. 

The set is designed for Mullard D.o6 H.F. valves or 
valves of this class. With the frame aerial and phones 
connected, put about 50 volts on the plate of the oscilla- 
tor, 66 on the three H.F. valves, and 45 on the two 
detectors. Then tune in the local station by turning the 
two condenser dials, keeping the potentiometer a little 
below the point where a slight hissing is heard. It will be 
noticed that the local station is heard at two settings of 
the oscillator, and, if the potentiometer is turned to the 
left, the amplifier eventually howls, while if it is turned 
to the right, the signals are weakened. 

Having heard the local station, turn both con@enser 
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: DETAILS OF COMPONENTS USED. 


1 Oscillator unit, combining the tuning condenser and coils 
(Radio Instraments, Ltd.). 
3 H.F. transformers for 5,000 metres (Radio Instruments, Ltd.). 
1 0-0005 mfd. tuning condenser (Cardwell or other good make). 
2 Apex vernier dials. 
: 2 No. 750 Igrantc coils. 
| 3 Filament resistances, dual pae (McM ichael). 
: J Potentiometer (King-~or other lype). 
1 0:0002 mfd. grid condenser CA (Dubitier). 
1 0:0003 mfd. grid condenser (C;) (Dubilier). 
1 Wire wound 0:0003 mfd. condenser (Marconiphone Co.). 
2 0-002 mfd. fixed condensers (Dubtlier). 
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dials a littleat a time, and endeavour to tune in a weak © 


signal. With this weak signal adjustments can be made 
to the values of plate voltaga, to the filament rheostats, 
and potentiometer for best: results. Now try the effect 


5 I mfd. Mansbridge condensers eee 

1 Grid leak, 2 megohms (R,) (Dubilier). 

1 Grid leak, 1 megohm (R,) (Dubilier). 

2 Grid leak mountings. . 

6 D 0-06 H.F. valves (Mullard). 

6 Valve holders (Burndept). 

1 ik panel, 24in. x 7in. x fein. (American Hard Rubber 


DE 
I Radion strip, Sin. X Ijin. x ġin. 
11 Terminals (No. 4 B.A.). | \ 
1 Baseboard 23}in. x 7in. x lin. | i ' 
I Cabinet to suit. 
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made apparent by maximum signal strength and best 
selectivity. Particular care should be taken with the 
valves. Change them about, as some work. better in 


one position than another. 


All the components are visible in this illustration. Reading the valves from left to right we have the oscillator, first detector, first, 
second and third amplifying valves and finally the second detector. 


t 


of varying the value of the condenser across the No. 7 50 
coil connected in the plate circuit of the first detector. 


If the value of this condenser is about 0.0003 mfd., it — 


should not require much alteration to bring the coils 
exactly in tune with the amplifier. The point of tune is 


The first evening the set was tested 22 broadcast. 
stations were heard at good strength; a stage of note 
magnification, added in the usual way to the telephone 
terminals, made many of them pleasantly audible on 
a loud-speaker. j 


HE revised edition of the 
Handbook to the- Royal 
Society’s exhibit at the British 


Empire Exhibition contains a ņum- -~ į 
ber of short articles by eminent men ; 
of science on subjects ranging from 
astronomy to atoms. The names of the writers alone 
guarantee that each subject receives the best and most 
authoritative treatment compatible with the space avail- 
able. Thus Sir Oliver Lodge contributes an article on 
Radiation ” ; Sir: Ernest Rutherfofd on ‘‘ Electricity 
and Matter ’ : Sir R. Glazebrook on ‘‘ The Origins of 
Wireless ”’ ; Dr. J. A. Fleming on ‘‘ Thermionic 
Valves ”’ 
physics, chemistry, and kindred subjects, have written 
interesting and instructive accounts of the recent pro- 
gress and discoveries in their respective, branches of 


4 


POCO CT CHOKOEOPESS HORSE ETE see HrESETES2O® 


PHASES OF 
MODERN SCIENCE. 


e 
COOP OO OOO SOMO ETHOS HEE HOE HEH SEE HESOTOS 


; and other well-known authorities on biology, — 


science expressed in non-technical 
language and of undoubted. interest 
to the ordinary reader of intelli- 
_gence. Among others we can men- 
tion ‘‘ The Interior of a Star,” by 
Prof. A. S. Eddington ;  Verifica- 
tion of the Theory of Relativity,” by Sir F. Dyson; 
articles relating to the atmosphere by Sir Napier Shaw, 
Dr. G. C.“Simpson, F. J. W. Whipple, and Dr. C. 
Chree ; and to biology by C. Tate Regan, Prof. E. B. 
Poulton, Dr. E. J. Allen, Sir A. S. Woodward, and 
other eminent writers. ; 
The latter part of the book includes a descriptive 
guide to the exhibits in the Science Galleries. 


“ Phases of Modern Science,” published in connection with the 
Science Exhibit at the British Empire Exhibition, 1925, pp. . 
232, price 3s. 6d., sold by A. & F. Denny, Ltd., London. 
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i À Section Devoted to New ideas and Practical Devices. 


A NOVEL WEATHERCOCK. 
Many amateurs fit weathercocks to 
the tops of their aerial masts, as much 
for the purpose of improving the 
general appearance: of the aerial 
system as for obtaining an indication 
of the direction of the wind. 


A suggestion for the transmitting amateur. 


Call sign carried on the we 
the top of the mast. 


rcock at 


It would be of considerable interest 
to other transmitting amateurs, who 
might see the aerial mast in passing, 
if the weather vane were cut in the 
form of the call letters of the station. 
The letters could be cut from thin 
sheet metal and painted black on one 
side and white on the other. They 
would then be visible against the sky 
under all weather  conditions.— 
L. W.C. M. 

oo0oo0oo 
WINDOW PANE AS LEAD-IN 
INSULATOR. 

An extremely efficient method of 

leading in the aerial, particularly for 


short wave work, is to pass the aerial . 


wire through a small hole drilled in 
the centre of the window pane. 


The drilling of this hole is best’ 


accomplished with an old dental burr, 
which can be obtained from one’s 
dentist or from a dental supply 
stores. The burr is held for prefer- 
ence in an Archimedian drill, but an 
ordmary hand brace may be used if 
care 1s taken not to apply too much 
pressure. Turpentine should be used 
as a lubricant, and great care should 
be taken when the drill is about to 


break through the other side of the 
pane. When this stage is reached, ìt 
is generally advisable to complete the 
operation from the opposite side of 
the pane.—W. A. G. : 


oo000 
SUBSTITUTE FOR AERIAL PULLEY. 
A large shell type insulator lashed 


© to the top of the aerial mast makes a 


cheap and efficient substitute for a 
pulley. 

An advantage additional to cheap- 
ness is to be found in the fact that 
the possibility of jamming, which is 
present with al! but the best pulleys, 
is entirely eliminated. 

The glazed surface of the porcelain 
allows the rope to slip through quite 
freely and does not tend to cause 
fraying.—I.. H. T. 


Using a porcelain 
insulator ia place 
of a pulley. 


0000 
INDOOR COUNTERPOISE. 

Difficulty in erecting an outdoor 
aerial 1s generally accompanied by 
a difficulty in finding a suitable earth 
connection ,inside the building. In 
such circumstances it is often better 
to employ a counterpoise earth in 
conjunction with the indoor aerial. 
Copper strip, which is now being 
placed on the market for transmit- 
ting aerials, is an excellent metal 
with which to construct the counter- 
poise. A network of strips laid 
under the floor covering is arranged 
to converge to a terminal near the re- 
ceiving set. The copper strip will lie 
perfectly flat and will in no way 
damage the floor covering.—C. B. C. 
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GUNMETAL FINISH. 


A black oxidised finish for brass 
is often preferred to a bright, plated 
finish. The oxidised coating can be 
formed by the following method. 
The articles to be oxidised are 
cleaned in the usual way and im- 
mersed in a bath consisting of one 
part of white arsenic, one part of 
iron oxide, and twelve parts of hydro- 
chloric acid. ‘Fhe solution should 
be kept in a stoppered bottle and be 
used only in glass or porcelain 
vessels.—J. T. D. 

900090 

POTENTIOMETER CONNECTIONS. 

When a potentiometer is included 
in the circuit of a receiver it is essen- 
tial to provide some means of switch- 
ing off the current which would other- 
wise. flow through the resistance coil 
from the L.T. battery when the set 
is not in use. If a separate switch 
is provided to disconnect the potentio- 
meter winding, there is always the 
possibility that the valve filaments 
will be turned off at the end of the 
programme, and that the potentio- 
meter switch will be overlooked. 

By connecting the potentiometer re- 
sistance to the free end of the fila- 
ment rheostat, the potentiometer 


POTENTIOMETER 


Switching off the current to the potentio- 
meter when the filament rheostat ie turned 
to zero. 


current will be switched off at the 


*same time that the valve filaments are 


turned off: and if the resistance of 
the potentiometer ts large compared 
with that of the filament rheostat, ad- 
justment of the filament current will 
not appreciably affect the grid 
potential.—F. A. 
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_ sodion was the liquid anode, which necessitated the tube 
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THE NEW SODION VALVE. SA 


Development of a- Sensitive Detector for Weak 
nN ‘Signals, aa ES 
‘By PAUL D. TYERS. _ K 


N November, 1922,.H. P. Donle presented a paper employed, a heater coil con- ot 
before the Institute of Radio Engineers on a new nected in series with the ye 
type of valve detector, -which he termed. the filament being wound round 

‘‘sodion.’’ The sodion operated on entirely different the tube. A diagrammatic 

principles from the ordinary thermionic valve, and re- representation of the modi- 

sembled perhaps more closely than anything the gas or fied sodion is shown in 
soft valve. The original sodion was peculiar in that it fig. 2. The same type of 
had an anode consisting of liquid sodium. ~ circuit was used with this 

The valve consisted of the sodium anode, which was sodion, i.e., the collector 
heated by means of a coil connected in series with potential was regulated by 
the filament,-and traversed by the filament current. means of a potentiometer. 

No grid in the true sense of the word was employed, In 1924 the newest type 

but a .U-shaped ‘‘collectoy’’ took its place. In of sodion made its appear- 

use, telephones were included in the anode circuit, and . ance, and a general idea 
the input was connected between the collector and the of the. valve can be ob- 
filament, og, rather, a filament potentiometer. The col- tained from the accom- 
lector was normally given a potential which was derived panying photograph. The 


from a battery and potentiometer, the potential newest sodion, or D 21 eg 
TE E E model, as it. is termed, resembled 


“even moře closely the standard 

COLLECTOR three-electrode valve. Fig. 3 repre- 

sents a plan view of the electrodes. 

A central vertical filament is em- 
7 FILAMENT ployed; around which are the col- 
| lector and plate. Both these are of 
LIQUID squirrel cage formation, #.¢., two 

SODIUM concentric cylinders of parallel wire. 

The valve is pumped Yery hard, a 


. HEATER slight quantity of sodium is intro- 


ELEMENT duced as before, and a heater coil 

Lo is cemented on to the outside of the 

(a). : (b) envelope of the vatve. In order to 

Fig. 1.—Connections of an early type of sodion valve to a receifer. maintain constant temperature of 


being known as the neutralising voltage. Normally, the operation, the valve is provided with a _ frosted-glass 
collector receives a large electronic current from the heated shield, which renders it immune from the effects of 
filament, which is partly due to its large area and also draughts or other atmospheric disturbances. This glass 
its proximity to the filament. The object of the neutral- shield, of course, is not air-tight, it merely being 
ising voltage, of course, is to reduce this otherwise large cemented to the base of the valve. The heater coil and 
current. the filament both consume approximately 4 amp., and 

A diagrammatic representation of the carly type of since they are in series the total consumption is only 
sodion as applied to an ordinary receiver is shown in +} amp. at approximately 5 volts. It is interesting to 
Fig. 1. One great practical disadvantage of the early 


leing kept in one position. In addition it was found 
necessary to alter the neutralising potential from time to 
time, which was also somewhat undesirable. 

About a year later the sodion detector was considerably 
modified. No alteration was made in the principle of 
operation, and the modifications were merely construc- 
tonal details.. The sodion of 1923 was a great advance 
on that of 1922, in that the liquid was replaced by an 
ordinary anode or plate, and ‘the sodium atmosphere was 
obtained by introducing a small quantity of sodium into 
the tube before it was evacuated. As before, the same | 
form of filament and U-shaped collector electrodes were Fig. 2.—The arrangement of the 1923 sodiou valve. 
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The New Sodion Valve.— 

note that tantalum is used instead of the more usual 
tungsten for the construction of the filament. The earlier 
model sodions have been essentially ordinary detectors, 
Lut with the latest type it is possible to produce con- 
tinuous oscillationg at radio 
frequency with normal cir- 
cuits. The valve, however, 
will not function either as 


frequeney amplifier. 

Both the — early-model 
sodions required a potentio- 
meter for obtaining a suit- 
able neutralising potential 
on the collector. This is 
obviated in the new model 
by making connection direct 
to the filament pin which is 
connected to the heater coil, 
so that the fall of potential across this can be utilised. 
Thus it will be seen that the new sodion can be used 
without any additional complications, and is therefore 
comparable with an ordinary valve. 


GLASS SHIELD 


‘Fig. 3.—Pian view df the elec- 
trodes of the latest type of 
sodion. 


Some Characteristics of the D 21 Sodion. 


It is stated that.the valve will operate 
without a grid leak, but on test it was 
found that satisfactory results could not 
be obtained without a leak, a 3-megohm 
leak between the grid and the negative 
side of the filament giving the best results. 

The sodion is not particularly critical 
in operation, variation of plate voltage 
and filament voltage through a small 
amount having practically no influence on 
the operation of the valve at all. The 
sodion is essentially a detector for weak 
signals. On loud signals it was found to be no better 
than an ordinary valve detector. On weak signals it was 
decidedly more sensitive than an ordinary valve employ- 
ing cumulative grid rectification. 
cult to appreciate the efficiency of the sodion as a de- 
tector merely by listening to weak signals, but by em- 
ploying it as a first rectifier with a superheterodyne a 
very decided increase in signal strength was noticeable. 
The sensitivity was slightly greater than that of a soft 
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YOPULAR interest in the future 
of wircless is again awakened 
by Professor A. M. Low’s recently 
published) book,’ ‘* Wireless Possi- 
bilities.” This does not claim to be 
technical, but merely to indicate the 
probable paths along which the development of science 
will lead us. The author foresees a time when ‘ we 
shall be able to chat to our friends in an aeroplane and 
in the streets with the help of a pocket wireless set and 
be able to do practically everything by the aid of radio 
that we now do with the voice.” He visualises the time 
when directional wireless and beam transmission will 
enable people to converse freely without fear of their 
B 12 


Sree Coe meer ese reese sett sereemensererstenes 


Wireless 
World 


' a radio frequency or low- . 


Fig. 4.—A loosely cou 


It is somewhat diffi- - 


_ WIRELESS POSSIBILITIES. | 
A Gaze into the Future. 
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detector, and in addition the sodion has the advantage 
of being infinitely more stable and less critical. When 
use? as a rectifier in a broadcast receiver employing re- 
sistance coupled speech amplification stages a decided 
change in the quality as compared with a bottom bend 
rectifier was noticeable. The = 7 
sodion, in fact, gave a f i S 

somewhat deeper or slightly a 

woolly tone more resembling ! 9 | 

that obtained with a soft - 

valve. On these particdilar 

signals, however, consider- S : 
ably louder results were ob- $ o 
tained than with a bottom “© 
bend rectifier normally em- 
ployed. 
= In testing the sodion, due + ihj 
allowance must be made for 
the type of input circuit. It 
will be remembered that 
the input impedance of the sodion is extremely low, and 
if connected across an ordinary aerial circuit the tuning 
will be exceedingly flat. It is practically essential to 
use a very loosely coupled input circuit. 
If a direct-coupled circuit is used, the 
selectivity will be exceedingly poor, and 
the benefits of the sensitivity of the de- 
tector will be entirely lost. Two suitable 
arrangements are shown in Figs. 4 and 5. 
The first arrangement is an ordinary 
coupled receiver, and calls for no particu- 
lar comment, except that the coupling may 
be exceedingly loose, while the second 
employs a weak but fixed coupling. It 
sje] consists of a tuned aerial circuit and a 
tuned closed circuit, a portion of the aerial 
circuit being wound over the closed circuit. 
A very cfficient receiver can be built by 
employing an initial stage of radio frequency amplifica- 


= 
a 
i 
t 
| 
l 
whe 


Fig. 5—Another form of loosely 
coupled tuner connected to a 
sodion vaive. 


ed tuner 
connected to a sodion valve 
used as detector. 


-tion followed by a sodion detector with a regenerative cir- 


cuit. Owing to the low input impedance of the sodion, 
little selectivity can we obtained in the tuned anode 
circuit, or whatever form- of coupling is used, owing to 
the high damping which exists, and accordingly all the 
selectivity has to be obtained from the aerial input circuit 
or previous stages of radio frequency amplification em- 
ploying ordinary valves. 


conversation being overheard by 
others, and even to see each other. by 
the aid of television. The final 
: chapter on Wireless and War is 
: horrifying in its possibilities. ` 
A vein of cynical humour runs 
through the book, as in the following passage: ‘“ Parlia- 
ment must have its special wavelength, the divorce courts 
of the future will be broadcast to prevent people from 
catching cold by waiting outside. It will be quite easy 
for the judge, at a doubtful passage, to press a switch 
and to say, ‘ I think we will cut that out.’ ” 
1 ** Wireless Possibilities,” by Professor A. M. Low, pp. 77, 
price 2s. 6d. nett, published by Kegan, Paul, London. 
16 
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‘CURRENT. ‘TOPICS 


Events of the Week in Brief Review. 


TWO-HOURS’ CHAT WITH THE WORLD. 
Mr. F. A. Mayer (2LZ), of Wickford, 
Essex, states that when working oR 40 
metres between 6 and 8 a.m. on Sunday, 
June 14th, he carried on a two-way com- 
munication with Australia (3BQ, Mel- 
bourne); New Zealand, (2XA, Gisborne) ; 
Argentine, (CB8, Beunos Aires); Brazil, 
(LAB, Nictheroy), several American sta- 
tions and one Canadian, 3BQ sent the fol- 
lowing message: “ Greetings to Europe 
the first two-way communication on 40 
metres.” 2LZ was using about 300 watts 
at the time. ~ 
0000 
SAN FRANCISCO EXHIBITION. 
Wireless experts from all parts of the 
world are expected to be present at the 
Pacific Radio Exposition, to be held at 
San Francisco from August 22nd to 28th. 
Among the attractions will be a recep- 
tion held by prominent radio entertainers 
who will meet the listening public ‘“ face 
to face.” 
0000 . 
BROADCASTING IN THE IRISH FREE 
STATE. z 
The long promised broadcasting station 
in Dublin is still a thing of the in- 
definite future, according to the ‘“ Irish 
Times,” no progress having been made in 
its erection since the Secretary of the 


Irish Post Office announced on June Ist 


that the financial difficulties had been 
settled, the site chosen, and, if everythin 
went well, broadcasting would be in full 
swing before Christmas. The Irish Free 
Staters continue to live in hope. 


PROPOSED BROADCASTING STATION 
FOR NAIROBI. l 

The erection of a broadcasting station 
at Nairobi with a range of 400 miles to 
serve the whole of East Africa, is warmly 
advocated by Col. Norman Harrison, a 
director of the Western Electric Co., who 
has been investigating the possibilities of 
wireless in Kenya Colony and Uganda. 

0000 
TRANSMISSIONS IN ‘ IDO." 

In connection with the announcement 
that a new Russian broadcasting station 
is to be opened at Kiev, it is interesting 
to note that transmissions are to be made 
in the international language ‘“‘ Ido.” 


0000 
GOVERNMENT WIRELESS TO 
AUSTRALIA. ra 


A site for the erection of a high-power 
station to communicate from Britain to 
Australia has been secured by the Govern- 
ment on the Humber foreshore near the 
present Admiralty Station. 


CANADIAN MARCONI COMPANY. 


The name of the Marconi Wireless 
Telegraph Co. of Canada, Ltd., has now 
been changed under the terms of a special 
Act to ‘‘The Canadian Marconi Com- 


pany.” 
0000 


WIRELESS AS A CAREER. 


Prospective wireless operators will be 
interested to learn that Radio Maritime, 


Ltd., have opened wireless training 
centres at Broadway, Hammersmith, 
and 26-27, St. Mary’s Street, Cardiff. 


MEETING OF THE A.R.R.L. 


The third National Convention of the 
American Radio Relay League will be 
held in Chicago, on August 18th to 21st, 
when a large gathering is expected. The 
experience gained by the Traffic Depart- 
ment of the league in daylight working 
on short waves in connection with the 
Macmillan Expedition, should furnish 
much food for discussion. 


oo.20 


ROUND THE WORLD IN RELAYS. 


The American Radio Relay League 
announces the receipt in Columbus, Ohio, 
of two amateur messages which had 
started in that town and been relayed 
round the world. The first originated 
from Mr, L. G. Windom’s station 8GZ, 
transmitted on 20 metres. It was 
received by Mr. H. 8. Nichols (2CC) in 
Stockfield-on-Tyne, who passed it on to 
Mr. E. J. Simmonds (20D) at Gerrards 
Cross, who, in turn, T it on to Mr. 


C. D. Maclurean (2CM) in New South 
Wales. It was then transmitted to Mr. 
R. L. Amsbury in California, who 


dispatched it on its last stage to the 
League Headquarters in Columbus. 

The second message was sent alsa from 
8GZ, but in the opposite direction, via 
Mr. I. H. O'Meara (2AC), of Gisborne, 
New Zealand, 8QQ in France, Mr. G. 
Marcuse (2NM) at Caterham, and Mr. 
A. W. Everest (1ARE), of Pittsfield, 
Massachusetts, who` passed it on to 
Columbas. 


R.S.G.B. AT ONGAR. Members and friends. of the Radio Society of Great Britain aaa cae during the visit to the Ongar 
High Power station on Friday, July 17th. 
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ee ne TRANSMITTER. A glimpse in the transmitting ‘‘den’’ of BK2, a member 


the Reseau Belge. He describes 


DYNIC D.C. REGULATOR. 


This useful accessory, which was re- 
viewed in our issue of last week, is a pro- 
duct of the firm of Messrs. Jones and 
Stewart, Ltd., 59, Robertson Street, Glas- 

w. We regret our error in acknowledg- 
ing this instrument to another firm. 


0000 


RECEIVERS TO BE LICENSED IN 
BARBADOS. 

It is understood that the Government 
of Barbados intend to provide a system 
of licences for the use ef receiving sets. 
The control of all wireless apparatus and 
the issue of licences is to rest with the 
Pacific Cable Board, and it is presumed 
that the regulations wilt be similar to 
those in force in England. 

o000 


BOARD OF TRADE WIRELESS 
- COMMITTEE. 


The Committee appointed by the Board 
of Trade to inquire into the use of wire- 
less in navigation will be composed as 
follows:—Sir R. Burton Chadwick, M.P. 
(chairman), Wing-Commander G. P. 
Grenfell, R.A.F., Mr. 8. J. Lister, Com- 
mander F. Loring, R.N., Vice-Admiral 
G. R. Mansell, the Hon. Alexander Shaw, 
Captain J. R. Somerville, R.N., and Mr. 
J. R. Willis (secretary). ~ : 
~The Committee will advise the Board 
of Trade regarding the development in 
the United ‘Kingdom of the services of 
wireless direction-finding stations, wire- 
less beacons, and similar aids to naviga- 
tion. 
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ABERDEEN WORKS WITH PALESTINE. 


Successful two-way communication has 
been carried out on two recent nights be- 
tween an Aberdeen amateur, Mr. W. R. 
Clark (G2VX) and a station operated by 
Mr. W. Lacey (BSM) at Bir Salem, 
Falestine. Notwithstanding the distance. 


chiefly over land of over 2,500 miles, . 


B I4 


meelf as “one of the never-sleeping ‘ hams. 


BSM. reported signals as R5 with a 0-v-1 
receiver. 

The Scottish station operated on a 
wavelength of 45 metres with a measured 
input of 9 watts, and transmission was 
effected on the 3rd aerial harmonic. In 
view of the remarkably low power em- 
ployed, it is interesting to note that 
G2VX is situated ‘in the heart of the 
city and surrounded by tall buildings. 


o000 
MORE SIGNALS FROM WNP. 

Following upen the news published in 
these columna last week, of Mr. Part- 
ridge’s (2KF) two-way communication 
with the MacMillan expedition shi 
“ Bowdoin ’’ comes a report from a Fal. 
mouth reader Mr. J. Rodgers (G6JO), 
who picked up signals addressed by WNP 
to Canadian 1AM on July 18th. 

On the following morning signals were 
picked up between NRRL the amateur 
station with the U.S. Pacific Fleet, and 
Australian ZYL In spite of heavy 
atmospheric disturbance, the Australian 
station could still be heard at 9.35 p.m. 
(B.S.T.). 

0000 
ENGLISH LESSONS FOR SWEDISH 
LISTENERS. 

To add to the enjoyment which Swedish 
listeners obtain from English and Ameri- 
can broadcasting stations, the official 
Swedish wireless service is inaugurating 
a special English course during the 
autumn, says a Stockholm message. The 
course will include lectures by professors 
and travellers and readings by authors 
of their own works in English. 

0000 


WIRELESS TELEPHONY BETWEEN 
SHIPS AT SEA. 

Apropos the note in our issue of July 
22nd, it is stated the the German liners 
already fitted with wireless telephony are 
the ‘‘Columbus’’ and ‘‘ Deutschland,”’ 
and that the “ Munchen,” “ Stuttgart,”’ 
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and “ Albert Ballin’’ are to be similarly 

equipped. It is-understood, however, 

that the G.P.O. is unwilling to grant 

similar facilities to the Cunard Company. 
oo00 


WIRELESS IN THE BUSH. 

The value of wireless in the Australian 
Bush is to be tested by the Rev. John 
Flynn of the Australian Inland Mission, 
and a wireless operator, who will accom- 
pany him on a 2,000 mile journey by 
motor car from Adelaide. Should the 
experiments prove successful, a scheme 
may be inaugurated to send doctors by 
aeroplane to settlers in remote districts 
on receipt of wireless summonses. 

9000 


TRADE NOTES. 


We have received the first number of a 
monthly publication issued by Messrs. 
A. C. Cossor, Ltd., for the benefit of 
wireless dealers. This booklet, entitled 
the “ Radio Mail,” gives a quantity of 
useful information not only about valves. 
but relating to wireless sets and acces- 
sories generally. 

o00°0 

. 30,000 natives from the Johannesburg 
mines listened to the speech of the Prince 
of Wales in that city by means of a special 
system for public announcements manu- 
factured by Messrs. L. McMichael, Ltd., 
at their Slough works. 

0000 

Members of the Derby Railway Insti- 
tute Radio Society nt a pleasant 
Saturday afternoon on July 4th, visiting 
the works of the D.P. Battery Co., Ltd., 
at Bakewell. Among other 
interest seen were the large cells for Post 
Office batteries which have a capacity of 
5,000 ampere hours. 

f ` oo0oo0o0 

During his visit to Durban, H.R.H. 
The Prince of Wales listened to the 
broadcast stations on an Ethophone 
Grand Receiver supplied by Messrs. 
Collingwood and Beckwith, Ltd., the local 
agents for Messrs. Burndept Wireless, 


A GIANT CONDENSER, recently pro- 
duced by the Telegraph Condenser 
Company. 
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A POPULAR F ELD DAY. 


Novel Competitions Form Part of a Successful Field Day with a North London 


HE Golders Green and Hendon Radio Society 

carried out a highly successful field day on 

Sunday, July 19th, to a programme embodying 
several novelties. 

Soon after 10%.m. ‘ The Old Cricket Field,” at the 
comer' of Lawrence Street and Highwood, Hill, Mill 
Hill, was the scene of great activity. Four complete 
portable sending and receiving stations were quickly 


erected in the four’corners of the field, with aerials ` 


which were limited to 25ft. from the free end to the 
terminal of the set. 
on their particular ‘cireuit, in turn’ for the benefit of the 
members, and proceeded to establish two-Way working 
with each other. Each of the stations was equipped with 
Marconi Osram L.S.5 valves for transmission, . whilst 
the high-tension supply was provided by C. A. Vander- 
vell, and consisted of 120 volts at each station. 

After an interval for lunch, the control station GsCT 
got going with a Colpitt transmitter derivmg plate supply 
from an Evershed hand generator, which, despite an 
accident which placed the smoothing condenser hors de 
combat, yielded yeoman service. By the courtesy of 
Messrs. Douton and Edwards, Mill Hill, a 35ft. turret 
mast was erected in the centre of the field to support the 
the aerial. 

The first competition consisted of dismantling the 
four stations in turn and getting them going upon a 
new site upon a predeter- 
mined wavelength in thę 
shortest possible time. The 
stations were called by the 
contral station and given the 
instruction to dismantle by 
radio, thus ensuring that 
no premature disconnections . 
had been attempted. The 
operator at each station was 
assisted by a squad drawn 
by lots. This competition” 
proved of great interest, and 
the winning squad took only. 
gs minutes to effect the 
change in location. Mr. |m 
L. F. Fogarty kindly acfed . |E 
as judge. A test of Morse 
working, consisting of twelve 
groups of cipher and one of 
figures, was the next item, 
and the winner was re- f 
quired to,send and receive 


exactly at ten words pef 

minute. 
A receiver tuning 

competition for beginners 


then followed. A coupled 
crystal set employing plug-in 
10 


The constructors gave short talks — 


Society. 


coils dined by a square ai condenser, had to be adjusted 
to resonance with a buzzer wavemeter at 300, 450, and 
600 metres in turn, each competitor having to select his 
coils from a pile and set the crystal. ‘This competition 
proved most instructive, since ‘only the winner, Mr. E. A. 
Lynn, B.Sc.,-succeededin tuning correctly to the three 
waves. His time was 5$ minutes! A snag to which 
many competitors fell easy victims was the fact that 
the coils were deceptive in exterñal appearance—the 
smallest diameter tuning to: the longest wave. o 

~ Prizes were awarded fpr each of the competitions, 
and the judge, assisted ee Mr. Iseslie McMichael, Mr. 
Maurice Child, and Mr. W. J. Turberville-Crewe, then 
examined the four sets to discover which was the isost 
efficient and portable complete station. Considerable diffi- 
culty was experienced in deciding between two of the ` 
stations—one a feed-back transmitter by Mr. S. R. 
Donaldson, the other an ingenious master oscillator by 
Mr. C. L. Thompson. Finally, the prize fell to Mr. 
Donaldson, but the judge himself presented a cqnsolation 
prize to Mr. Thompson for his very excellent set. | 
The prizes, kindly supplied by Radio Communication 
Co., L. McMichael, Ltd., Peranne and Co., Ltd., 
Dubilier Condenser Co., H. Clarke and Co. (Manchester), 
Ltd., Portable Utilities, Ltd., and Mr. L. ’F. Fogarty, 
will be presented to the winners at the opening meeting 
of the autumn session, September 23rd, 1925. 
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One of the portable transmitting sets opening up, communication. Mer. Fogarty, who acted 
as judge, is seen with watch in hand 
Crewe on his right. 


, with Mr ceMichael on his left and Mr. Turberville- 


Mr. Child is on the extreme right. 
B 15 


134 


Goiders Green and Hendon Radio Society. 


The first of a series of informal meet- 
ings arranged for the months of July, 
August and September was held by the 
above Society on July Ist with great 
success. Several members related diffi- 
culties they had experienced in the course 
of their work; these were discussed and 
suggestions for overcoming them put 
forward. . 

Sunday, July 19th, was the occasion 
of an interesting field day at Highfield 
Will, Mill Hill, when a number of small 
transmitting sets of different design were 
erected. Short talks on the design and 
operation of each set were given by the 
constructors, and every member had the 
opportunity of actually operating. 

The afternoon programme comprised 
competitions for various prizes presented 
by well-known manufacturers for the 
most rapid dismantling and re-erection 
cf stations, Morse tests, sending and 
receiving in cypher and figures, and a 
receiver tuning competition for beginners. 

Hon. Secretary, W. J. T. Crewe, 111, 
Princes Park Avenue, N.W.11. 


ooo0oọ 


Lewisham and Bellingham Radio Society. 


An informal meeting was held on 
June 30th, when an interesting demon- 
stration was given by Mr. H. Diehl of 
DX loud-speaker work with a two- 
valve set of his own design, embodying 
many unusual features. A short discus- 
sion followed on ‘‘ Ebonite and its 
peculiarities,” in which Mr. W. H. 
Kelland and Mr. C. Tynam took part. 
It is hoped that this and similar meetings 
will assist members to a conclusive and 
successful method of constructing valve 
recelving sets. 

On Sunday, July Sth, the Society held 
a field day, and carried out a series of 
tests with several types of aerials of 
various heights and dimensions, using a 
Reinartz receiving circuit (0-v-1) con- 
structed and operated by Mr. J. 
Endacott. Despite considerable screening 
by neighbouring trees the results obtained 
from amateur transmission and B.B.C. 
stations were remarkable, and much 
valuable data was collected which will 
form the basis for future discussion. 

An exhibition of one-valve sets was 
given on July 7th at the Club’s head- 
quarters, 136, Bromley Road, Catford, 
S.E.6, and a representative number of 
circuits were on view. The award of 
comparative points was a difficult matter, 
as each exhibit proved highly effieient on 
aerial test though each had been con- 
structed for a different purpose. The 
honours of the evening were carried by 
Mr. Lawrence, whose really fine exhibit, 
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NEWS FROM 
THE CLUBS: 


Secretaries of Local Clubs are inviled to send in for publication club newe of general interest. 


mounted and housed entirely in ebonite, 
incorporated low-capacity switches and a 
very ingenious method of obtaining ex- 
ceedingly fine adjustment. 

Hon. Sec., C. E. Tynan, 62, Ringstead 
Road, Catford, S.E.6. 

ooo0oo 
North Middlesex Wireless Club. 

The club’s last meeting on July 8th 
took the form of a practıcal demonstra- 
tion by Mr. Nash of marking out, drill- 
ing and wiring up a single valve panel, 
together with hints on the correct use of 
all the tools employed. . 

It was noticed that the marking out 
and drilling were done from the under- 
side of the panel, and that one tap of a 
centre punch was used before drilling 
each hole in order to obtain dead 
accuracy. Soldering received the atten- 
tion it deserved, all the chief fluxes in 
use being demonstrated. When using 
“killed spirits” as a flux it was neces- 
sary to wipe off all surplus spirit and to 
smear a trace of vaseline on the work 
in order to prevent corrosion. The actual 
wiring was carried out with 16-gauge 
square tinned copper wire, all wires being 
kept as short as possible and well spaced. 

New members are cordially invited. 
Full particulars can be obtained from the 
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All photographs published will be. paid for. 


Hon. Sec., Mr. H. A. Green, 100, Pellatt 
Grove, Wood Green, R22. 


0000 


The Hounslow and District Wireless 

Society. 

On Sunday, July 19th, the Society had 
a very interesting and successful “ River 
Da att 

Three punts were obtained, aerial sys- 
tems being erected on two of them, two 
being used for the transmitter (call-sign 
50X) and receiver and the third being 
used to check transmissions. Communi- 
cation was successfully established with 
2AH. A number of tests were carried 
out using both C.W. and Telephony, and 
some very interesting data were collected. 
During the broadcasting hours the experi- 
ments were discontinued, but a loud 
speaker was installed on the towing path 
for the benefit of a large number of people 
who came to see the station after hearing 
the transmissions on their own receivers. 

It is proposed to hold another ‘* River 
Day” on August 16th, and all those 
wireless enthusiasts wishing to take part 
in this event should apply for member- 
ship of the Society to the Secretary ; 
Mr. J. C. Read, “ Brixton House,” Han- 
worth Road, Hounslow. 

t 


Some of the members aad officials 
photographed on a recent Field Day. 


of the Sheffield and District Wireless Society 
The superheteredyne receiver was used to 
pick up transmissions from another party several miles away. 
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CONTINENTAL BROADCASTING. 


A Review of Recent Developments in Holland. 


By E. V. APPLETON, M.A., D.Sc. 


URING a recent visit on the Continent 1 had an 
opportunity of discussing radio developments 
with many representative wireless engineers, 

and, in particular, was enabled to ascertain many details 
concerning the present status of Dutch broadcasting and 
the lines on whicb future development is to be expected. 
As it happened, the day of my arrival, May 2nd, was 
a red-letter day in the wireless history of Holland, for 
on that day was published the recommendations of a 
committee commissioned to report on the problem of 
Dutch broadcasting, and the report was naturally the 
chief topic of conversation in all wireless circles. At 
first I was somewhat surprised to find that the report had 
been presented to the Dutch Minister of Transport and 
Waterways, for there seemed to me no obvious connec- 
tion between canals and wireless, but I wasinformed that 
in Holland the Postmaster-Generalship is not a political 
ofice, and the head of the postał service is a permanent 


official who works in the Department of the Minister of 


Transport and Waterways. : 
Wireless Licences. 


Although the broadcasting report is rather lengthy, its 
main recommendations can be put very briefly to English 
readers, for the proposed organisation seems to be almost 
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View of the F ailipe transmitter at Hilversum, showin 
esciilatory uit capacity is an air-condenser, the p 


exactly like our own B.B.C. There is to be an exclusive 
licence given to a broadcasting company, which alone will 
have the authority to transmit. Wireless licences will be 
bought by listeners vja the Post Office. The annual fee 
for a listening station will be 10 guilders (which is equi- 
valent to about 16s. 8d.), of which 74 guilders will be 
repaid to the broadcasting company. From everybody I 


heard nothing but praise regarding the arrangements for 


broadcasting in Great Britain, and the excellence of the 
quality of the British transmissions, and I naturally felt 
very gratified that our own excellent service was to receive 
the flattery of imitation. 

Various religious bodies in Holland have, at times, 
suggested that they each should have a station, but such 
schemes have not found favour in official circles, and it 


48 now most likely that there will be one or more double 


stations transmitting simultaneously a programme of music 
and a programme of political or religious items. The 
Dutch Broadcasting Company, like the British one, is to 
be neutral in religious and political matters. 

But although the inauguration of a Dutch Broadcasting 
Company will undoubtedly tend to popularise wireless in 


= Holland, it will not mean the beginning of broadcasting 


in that country, for there has been in existence for some 
time now an excellent broadcast service from the Hil- 
versum station on 1,050 
metres, which is enjoyed 
by . many amateurs ’ and 
listeners. During a train 
journey, however, one is 
being constantly reminded 
that wireless in Holland is 
by no means the popular 
source of entertainment that 
it is here, for one sees 
aerials but rarely. I could 
not help but compare the 
scarcity of aerials seen in a 
train journey through Rot- 
terdam with the large num-: 
ber seen in England in a 
comparable journey, say, 
from Tottenham to Liver- 


pool Street Station. In 
other words, general 
listeners, as distinct from 


the wireless amateur, are by 
no means numerous. 

The Hilversum broadcast 
service 1s at present carried 
on by the Nederlandsche 
Seintoestellen Fabriek, of 


which Dr. A. Dubois, the 
hearde toning taductances: _-treasurer of the Dutch 
atea of which are seen in the aa Wireless Society, is the 
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Continental Broadcasting.— 

director. The only receipts toward the aniey of this 
service accrue from voluntary subscriptions. Messrs. 
Philips, the lamp and valve manufacturers, have pre- 
sented the stations with two large towers for the aerial. 


Excellent reception from- this station is obtained in all 


parts of Holland. j 
Quite receńtly Princess Juliana, the daughter of the 
Queen of Holland, was presented with a wireless receiver 
on the occasion of her sixteenth birthday. The set was 
a multi-valve type and was made by the Nederlandsche 
Seintoestellen Fabriek and was fitted with Philips valves. 


On the occasion of the presentation of the set by Drs. 


Dubois and van der Pol, representing the two companies 
concerned, a special transmission took place from. Hil- 
versum for the demonstration ofthe set to the Queen and 
Princess. 


Interest in Foreign Reception.. 


The average. Dutch listener is not at present 
content with receiving Hilversum; and all the. British 
main stations, as- well as Berlin, Brussels, Frankfurt, 
Hamburg, Paris, Rome, and Zurich, provide entertain- 
ment for the ambitious. The English stations are very 
popular, the reception from Chelmsford being excellent. 
The London signals, however, fade a good deal. 

- A Dutch equivalent of our Radio Times, called Radio- 
luistergids, is already in existence, and this weekly pub- 

lication includes the daily programmes of the Dutch 
stations of Hilversum and Amsterdam, as well as of all 
the stations. which 
are normally 
audible in Holland. 
All the British main 
stations are in- 
cluded, as well as 
those of neighbour- 
> _ ing countries. Dur- 

-4 ing my visit I got 
the impression that 
the modern Dutch 
listener is not likely 
to settle down as a 
‘“ wireless  stay-at- 
home ’’ and become 


own local station. 
_I think he will still 
be very much inter- 


ested in foreign 
stations even when 
the full Dutch 


broadcasting scheme 
is established and 
in operation. This 
enterprising attitude 
is without a doubt 
largely due to the 
fact that the aver- 
age Dutchman is a 
far better linguist 


Philips high-power valves in use at than the average 
Hilversum. The anodes are made of 
chromium-iron and are water-cooled. Englishman, and so 
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A corner of the building containing the power pliant equipment. 


can take an intelligent interest in foreign programmes and 
speeches. 

It was to me a point of special interest to ascertain the 
types of wireless receivers and valves that are in common 
use for the reception of broadcasting in Holland. Since 
Holland has been somewhat slow in developing a definite 
broadcasting service, one might have expected that the 
development of the wireless component and valve indus- 
tries would have been correspondingly slow. Thus it 
would not have been surprising if the wireless components 
and valves used were mainly of English or German 
manufacture. But I found that this was not so, for, 
although the circuits commonly used are similar to those 
used in England, the components and valves could nearly 
all be designated as made in Holland. The one exception 
to this seems to be that in the case of loud-speakers the 
Sterlin, Amplion, and Lumière types are very popular. 


Types of Valves. . 

In the case of thermionic valves, Dutch wireless engi- 
neers are justly proud of the excellent types produced 
in the country, for Messrs. Philips, the well-known lamp 
and valve manufacturers, have their big factory at 
Eindthoven, in the South of Holland. It is very com- 
mon in England to hear experimenters speak of a Dutch 
valve as being a soft valve with an appreciable pressure 
of gas and suitable for detection, but Messrs. Philips 
make a whole series of triodes and tetrodes, which are 
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Coatinental Broadcasting.— 
quite comparable with the 
hard valves of English 
manufacture. The four-pin 
socket of English design is 
used, and, in the case of 
tetrodes, the extra grid con- 
nection is made to the metal 
band which surrounds the 
cap. 7 

But in one point Messrs. 
Philips have profited largely 
from the experience of this 
country. I refer to the 
vexed subject.of valve type 
nomenclature. 
there seems to be nothing 
but chaos, and, as types of 
valves are increasing almost 
daily, the confusion is be- 
coming rapidly worse. With 
us the type letter and serial 
number tell us practically 
nothing about the various 
operating characteristics- of 
the tube. For example, how 
is one to know the marked 
difference between filament 


volts, filament current, and electron emission of B4 and 
Bs valves from the type names alone? This kind of 
difficulty has led Dr. van der Pol, who is in charge of 
the valve design department at Messrs. Philips, to adopt 
a scheme of naming valves which gives one some indica- 
tion of the filament voltage, filament current, and ampli- 
fication factor of the particular valve. 
(e.g., A, B, etc.) refers to filament current consumption, 
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GRID VOLTS 

On the left are tbe curves of a typical 
four—electrode valve—the Philips A141. 

Above are the characteristic curves of a 


Philips A110 receiving valve. It will be 
noticed that the filament rating is 1-0—1°3 
voiis, 0-06 ampere. 


The oscillatory circuit carbon resistances in bia kilowatts of high-frequency energy are 
dissipated. ` 


the alphabetic sequence indicating increasing order of 
An A type valve has a 60-milliampere fila- 
ment and can be run from dry cells; a B type valve has 
a O.1-ampere filament, which is best worked from accumu- 


The first figure after the letter gives 


the normal filament . voltage, and the two succeeding 
figures the amplification factor. 
quires a filament current consumption of 0.060 amperes 


Thus the Arro type re- 


and a filament voltage of one volt, 
while the amplification factor is 10, 
while a B406 valve requires o.r 
ampere at 4 volts for the filament, 
and the amplification factor is 6. 


Four-electrode Valves. 

In England we find that, although 
there are many types of triodes on 
the market, tetrodes or four-electrode 
valves have never been much adver- 
tised by the makers. This has always 
struck me as curious, for there are 
great possibilities in the way of re- 
duction of anode voltages in the use 
of tetrodes. In Holland, on the other 
hand, tetrodes are very popular, and 
to meet the demand Messrs. Philips 
have designed a dull-emitter tetrode 
which, working with an anode 
potential of 12 volts, gives steeper 
characteristics than, and the same 
amplification factor as, a normal 
three-electrode tube of the same fila- 
ment characteristics working at an 
anode potential of 60 volts. It is 
almost certain that these tetrodes 
will be in great demand when the 
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Continental Broadcasting.— 
full broadcasting service 


becomes 
Holland. 


established in 
Power Valves. 

But one must remember that for a complete broadcast- 
ing service, transmitting valves as well as receiving valves 
will be required,-and it is interesting to note that trans- 
mitting valves of the required power are already being 
produced in Holland. Messrs. Philips have developed 
large transmitting valves, and some of these valves are 
already in operation in the Hilversum station. 

The valves are of the water-cooled metal type and are 
about 57 cms. long. 
acts as anode, is made of chromium iron, which sub- 
stance, having the same coefficient of expansion as glass, 
can be sealed directly to the glass part of the valve 


The metal case of the valve, which | 


`N 
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through which the filament and grid leads come. The 
normal filament current is 89 amperes, and with an anode 
potential of 15,000 an input of 255 kilowatts and an 
output (high frequency) of 190 kilowatts are obtained, 
using only four valves. Each valve has an amplifica- 
tion factor of 40 and an internal resistance of 3,000 ohm. 
The large amount of high-frequency energy developed 
by this transmitter is dissipated im large carbon ot 


ances in an open-air rheostat. 


From what I have said above it will be gathered that I 
realised, as a result of my visit, that wireless research 
was truly alive in Holland, and in conclusion I should 


like to mention also the intense enthusiasm of all the 


workers I met there, both amateur and professional. I 
have,;to thank the subject of wireless for an introduction 
to some most charming people. : 


L.T. CURRENT FOR.0°06 VALVES. 


Some Experiences with Leclanche Cells as a Source of Filament Current. 
` By N. DOWNES, B.Sc. 


consumption class of dull emitter valves a greatly 

increased demand for large capacity dry cells was 

foretold, the extensive use of accumulators, despite their 
many acknowledged disadvantages, appears to be 
scarcely affected. The dry cell referred to is, of course, 
a type of Leclanché cell in which the electrolyte is in the 
form of a stiff paste so that on being sealed the cell is, 
in effect, ‘‘ dry.’’ After a time it is found that due to 
the drying up of the electrolyte, or to other causes, the 
cell becomes useless, although the active elements them- 
selves may not be exhausted. 

The ordinary wet Leclanché cell, however, possesses 
several excellent features which have long been recog- 
nised in other branches of the electrical industry ; but to 
the writer’s knowledge, little mention of their.use for 
filament heating has yet been made. These cells possess, 
among others, the following advantages :— 

(1) The first cost is low. 

(2) The maintenance cost is trifling, 

(3) The electrolyte is non-acicdic. 

(4) Little attention is required beyond the replace- 
ment of water to make good the loss by evaporation, 
and very occasionally the addition of a few crystals 
of ammonium chloride (sal-ammoniac). To a cer- 
tain extent they are electrically self-protecting, due 
to the rapid rate of polarisation under the influence 
of a short circuit. Little harm will be done, there- 
fore, as the cell has the power of rapid recupera- 
tion. Provided the current output is suitable, the 
E.M.F. is steady, and its value compares favourably 
with other primary cells, being 1.45 volts on open 
circuit. 

The disadvantages are :— 

(1) The low value of the maximum E 
steady current. 

(2) Bulkiness ; not portable. 

The first objection is overcome by the use of .06 valves. 
Since November last, the writer has been working one 
of these valves from a test battery consisting of three 
Leclanché cells in series. Recently an L.F. amplifier 
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was added, the valve being a D.E.3. The result is 
entirely satisfactory, the same battery supplying the addi- 
tional current without any signs of polarisation. The 
zincs show very little wear and should be good for much 
more service. ‘The only attention required has been the 
addition to the cells of cold tap water, as required. 
The disadvantage is that when switching on or off the 
optional second valve, a readjustment of the detector 
filament resistance is very necessary. One quickly 
becomes accustomed to this, however, and eventually the 
action is performed quite automatically. 

The second objection disappéars by storing the bat- 
tery in some convenient place, preferably cool and dry, 
and leading feeders, which may well consist of a length 
of twin bell wire, from battery to instrument. It 1s not 
necessary to use heavy gauge wire, as the resistance due 
to the use of thinner lines is small compared with the 
resistance of the valves. 

In my own case, the same battery which supplies the 
electric bells in the house is used also for my instrument, 
and by pressing into service a portion of the existing con- 
cealed bell wiring system, a neat and inconspicuous result 
has been obtained, all that is in evidence being ordinary 
twin sockets connected across the wires in each of those 
rooms where it may be desired to use the instrument. To 
tap the supply, a plug connected by leads to the L.T. 
terminals on the set is inserted in the socket, the correct 
polarity being readily found by trial, 

If new cells are necessary, obtain those with fairly 
large dimensions. The No. 2 size is suitable, and costs 
to-day about 2s. 6d. complete. Sal-ammoniac is very 
cheap, and a pound will be found ample for four cells. 
New zincs cost from 3d to 4d. each. 

It is desirable in making up the solution to add sal- 
ammoniac to cold water until no more will dissolve, then 
add a little more water so that the solution is just weaker 
than saturation. With too much sal-ammoniac, crystals 
deposit on the zinc, while when the solution is too weak, 
chloride of zinc forms on the zinc. Both these con- 
ditions, by increasing the internal resistance of the cell, 
materially impair its efficiency. 
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Ten Million Additional Listeners. 

The main function of the Daventry 
high power station is to provide a pro- 
gramme for those who are outside the 
range of medium power stations, and an 
alternative programme for other listeners. 
The population within the 100-mile 
radius of Daventry is, approximately, 23 
millions. The new 5XX will provide 
some ten million additional crystal users 
with high power programmes, which will 
continne to be relayed from London by 


means of a Post Office land line. The 
small studio which was used for the 
opening ceremony is equipped with 


speech input apparatus similar to that 
used in the other studios of the B.B.C., 
but it will normally only” be used on 
special occasions- for “special announce- 
ments. 


The Masts. 7 
Owing to the high elevation of the 
pae, the tops of the masts are actually 
ighe 


oooo 


r above sea level than the masts 


used at the new Post Office Station at 


~Hillmorton, near Rugby, which can be 


seen quite clearly from the Daventry 
site, but it is worthy of note that the 


masts at the B.B.C. station are only 500 ` 
feet high, as compared with the 820 feet: 


masts at Hillmortom 


oo0oo0oo0 
Rapid Development. 
Development is so rapid in the con- 
struction of broadcasting stations 


throughout the world, that it would be 
unwise to make any extravagant claims 
on behalf of the new 5XX, but it may 
be said, without exaggeration, that the 
Daventry super broadcasting station is 
by far the most powerful in the world. 


oo0oo0o0 


Post Office Co-operation. 

The B.B.C. engineers cannot ade- 
quately thank the Post Office for the 
assistance that has been given in pro- 
viding the best available land lines in 
order to secure high quality transmission. 
One sometimes hears hard things said 
about the casual methods of Government 
Departments, but ir connection with the 
completion of the Daventry broadcasting 
station the Post Office engineers rendered 
extremely valuable service for the benefit 


of listeners. 
oooo 


Exchanging Programmes with America. 
Through the International Union of 
Broadcasters at Geneva, the B.B.C. has 
been developing comprehensive proposals 
for the exchange of programmes. It 
should be k 
there is a good deal of experimenting still 
to be done before the necessary factor of 


in mind, however, that 
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FUTURE FEATURES. 


Monday, August 3rd. : 


Lonpon.—-8 p.m., Bank Holiday 
‘Moments. 

-BrramincuamM.—9 p.m., Chamber 
Music. } 
Carpirr.—8 p.m., First Concert 
-from the Welsh National 

Eisteddfod. 


Tuesday, August 4th. 
5XX.—8 p.m., Wireless Favourites. 
Lexnpon.—8 p.m., All Stations 

Programme (except 5XX): 
Symphony Concert. 


Wednesday, August 5th. 
Lonpon.—9.25 p.m., “The Im- 
pressario e by Mozart. 
Carpirr.—7.30 p.m., Third Con- 
cert of the Welsh National 
Eisteddfod. 


Thursday, Angust 6th. 
5XX.—9.35 p.m., Sociable Songs. 


Lonpon.—8 p.m., .The London 
Chamber Orchestra {First 
Broadcast). 

ABERDEEN.—8 p.m., Modern French 
Composers. 


Friday, August 7th. 
Carpirr.—7.30 p.m., ‘‘ The Mes- 
siah,” conducted by Sir Wal- 
ford Davies. i 
NEWCASTLE. —8.30 p.m., An Irish 
Hour. 

Saturday, August Sth. 
Lonpon.—8 p.m., “ What is This?” 
NewcastLe.—8 p.m., “The Tales 

of Hoffmann.” 
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THE STATIONS. 


safety can be guaranteed for the regular 


transmission and relay of these pro- 
grammes. The B.B.C. proposes to 
arrange its American exchange with all 


the leading American organisations; but 
in the first instance the arrangement will 
he with the Radio Corporation of 
America. 

oOoCcOo 


B.B.C.’s Central Receiving Station. 

The B.B.C. bas communicated with 
America through Mr. David Sarnoff, 
Vice-President and General Manager of 
the Radio Corporation, stating that it 
welcomes the suggestion of a still more 
ambitious scheme for an exchange of pro- 
grammes between Britain and America. 
and pointing out that the Company has 
made plans to establish a central receiv- 
ing station, equipped with all the latest 
devices for receiving the world’s most 
vowerful broadcasting stations, and, by 
this means, it hopes during the next 
winter season to be able to re-transmit to 
the ten millions of its. listerrers, with 
even greater success than heretofore, 
Transatlantic programmes. | 

oooo 


Broadcasting as an Ambassador. 

In the course of the message the B.B.C. 
states that it is glad to feel that þroad- 
casting, through the anticipated regular 
exchange of programmes, should be the 


. means of increasing the good feeling that 


already exists between the United States 
and Great Britain. The message con- 
cludes :—‘‘In reflecting the aspirations 
and thoughts of the best elements of all 
sections of the community, and in bring- 
ing these aspirations and thoughts within 
the ken of other communities widely 
separated by barriers of geography, lan- 
guage and race, tħe broadcasting medium 
should be able to do a very great deal to 
bring the nations together, and to estab- 
lish a basis for a conscious world 
citizenship.” 
oooo 


Last Session’s Talks. 


In spite of a little criticism in certain ` 


quarters of broadcast talks during the 
last two sessions, the cofitensus of 
opinion showed that the series of talks 
by Sir Oliver Lodge on “Ether and 
Reality,” broadcast during the spring, 
were among the most popular of B.B.C. 
programme items. Of course added to 
the subject matter, the style of presenta- 
tion and the enormous prestige of this 
veteran, must be taken into considera- 
tion, together with his eloquent language 
and the peculiarly persuasive character 
of his delivery, but in their kind, the 
talks by Prof. J. Arthur Thompson and 
of Sir William Bragg, were equally well 
received. 
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New Series. | 

The difficulty in preparing a new series 
of talks for the coming autumn has been 
not merely to live up to the standard set 
in previous sessions, but, if possible, to 
surpass it, and the responsible officials 
think that they are in a fair way to do 
this. One series to which they are at- 
taching considerable importance, will be 
by Prof. Julian Huxley, in which he will 
deal under the general title of ‘‘The 
Stream of Life,’’ with the origin of life, 
the theory of evolution, and rac: and 
race-breeding. 

9000 
Success Overseas. 

Another series, entitled ‘‘Opportunity 
Overseas,” will result from negotiations 
now in progress with prominent people in 
the Dominions, with a view of giving 
talks by men who have emigrated and 
who have made successes in the particu- 
lar vocations which they have chosen. 
The idea will be to tell people of the 


opportunities for success and how it may- 


be achieved. The B.B.C. is glad to 

acknowledge the co-operation of High 

Commissioners and Agents-General in 

London in the preparation of this series. 
oo0o0°0 


Triumphs of Engineering. — N 

Then there will be a fascinating series 
dealing with the romance and triumph of 
great engineering adventures. These will 
be broadcast by Edward Cressey, a nom 
de plume: which veils the identity of a 
well-known North of England educational 
authority. Each talk will describe ob- 


stacles encouzitered and overcome in feats 
of engineering skill. 


BROADCASTING AN 


on Saturday, July 18th. 
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INTERESTING CEREMONY. 
Queen photographed on the occasion of the opening tothe public of 
Note the suspended microphones. 
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Broadcasting of Noises. . 

Some recent criticism of the B.B.C.'s 
endeavours to capture novel sounds for 
broadcasting is regarded rather with a 
kéen attitude at Savoy Hill. The B.B.C. 
is said to have become much too pre- 
occupied with noises, such as an express 
train in motion, and the noises produced 
in the working of a coal mine. “ Next, 
no doubt,” is the critic's comment, “ we 
shali be promised noises of a cotton mill.” 
The latter suggestion, though made in the 
spirit of levity, contains a germ of truth. 
It is possible that listeners may hear not 
only the noises from a cotton factory, but 
also from a steel] foundry, a ship-build- 
ing yard and other noises, with accom- 
panying descriptions, of industrial 
activity. 

0000 
Too Much Noise? 

But the suggestion that, the B.B.C. is 
too much pre-occupied with noises must 
be strongly combated. Broadcasting 
is dependent upon aural effects, in view 
of the absence of the visual element. 
It is only by the transmission of actual 
sounds that realism can be obtained. 
Both of the broadcasts mentioned by the 
critic, i.e., that of the express train and 
the coal mine, were suflicient to shew 
that realistic noises convey the best 
impression to the listener. 5 

9000 


Prophecies. 

An extraordinarily large number of pro- 
phecies of the B.B.C.’s aims and inten- 
tions is being published. Probably this 
is due to the fact that we are in the midst 
of the “silly season,” or it may merely 


Their Majesties the King and 
en Wood, Hampstead, 
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be an attempt on the part of the writers 
of regular broadcast notes to show that 
they are able to obtain information 
which sounds authoritative enough to 
be impressive. Whatever the cause, de- 
finite statements are common that the 
B.B.C. proposes to erect new stations, or 
does not propose to increase the power 
of existing statiohs. 

3 oaoo 


Schemes tor the Future. 

A paragraph in several newspapers, 
couched in similar terms, was recently 
circulated in which the writer declared : 
“It has been said that the B.B.C. is con- 
sidering an increase in the power of the 
main provincial stations, but I am able 
to state that this is incorrect.” Any mis- 
conception that exists is on the part of 
the writer of that note. The B.B.C. 
has many. ideas concerning increase of the 
power of some of the main stations, but 
for very good reasons those ideas cannot 
be communicated at present. Readers of 
these notes will know all about the 
schemes in good time. 

} o0o00 


Interchange of Programmes. : 

It has been noted that the B.B.C. is 
making arrangements for the interchange 
of programmes with the Radio Corpora- 
tion of America. This is part of an 
ambitious scheme for instituting “ Ameri- 
can Nights,” “Italian Nights,” “German 
Nights,” etc., when listeners will be 
given an opportunity, of comparing British 
and foreign programmes and of finding 
out for themselves whether the former are 
in any degree behind the latter in quality 
and interest. 

oo0oo0ooọo 


Selecting the Best. l 

Thjs does not meat’ that good British 
programmes will be sacrificed for in- 
different foreign material, and the work 
of the B.B.C. will be concentrated on 
selecting only, the best from foreign 
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A Receiving Station. 

Reference hag already been made in 
these columns to the new super receiving 
station which the B.B.C. contemplate 
erecting in the autumn near Bromley, 
Kent. The station will be used for pick- 
ing up the foreign programmes which will 
then be distributed to listeners from 
various stations in the country. 

oo00 


Music and John Henry. | 
The J. H. Squire Celeste Octet are pro-, 


.Viding an excellent programme for their 


visit to Manchester on Wednesday, 
August 12th. As usual, Mr. Squire 
makes .a speciality of light classical 


pieces, such as Chaminade’s ‘‘ Scarf 
Dance,” and a “Nigger Dance” by 
Ascher. Violin solos will be played by 


Mr. Mayer Gordon, and ’cello solos by 


Mr. Alec Fellows. Miss Wynne Ajello 
(soprano) will sing two groupa of 
songs, including Rimsky orsakov’s 


“Chanson Hindoue.” The task of pro- 
viding humour to add to the variety of 
the programme will be in the capable 
hands of John Henry. 
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HE recording of radio signals is a subject which 
| has received little attention from the amateur. 
To secure high-class slip at speeds of 100 words 
per minute and upwards usually demands the usg of 
special and costly apparatus. Some-of this has already 
been described elsewhere’, and if the reader desires, 
the necessary apparatus can be purchased from the manu- 
facturers. 
is to outline the general principles of recording arid to 
indicate what can be done with comparatively crude ap- 
paratus of low cost. There are several salient practical 
points which must be observed, more particularly at 
speeds in excess of 35 words per minute. 
the incoming—signals must be amplified to a tolerably 
high degree with the minimum of distortion: also jam- 
ming must be excluded, and the signal strength must be 
constant. The values of signal strength and the- condi- 
tions quoted are to be regarded as average working 
values, so that continuous operation can be secured, thus 
dispensing with the annoying little adjustments necessary 
to cope with a variation in speed or signal strength, etc. 
On the other hand, it will be realised in theory and in 
practice that results can be obtained with less rigorous 
conditions and smaller signal strengths than those advo- 
cated herein. The experimenter, however, will do well 
to determine his own optimum conditions, using as a 
guide the information and data presented below. Radio 
is in a transitional state at the moment, and, given 
suitable apparatus of comparatively low prime cost and 
maintenance in service, the art of recording would. be 
lifted from its present position of siphon and ink-marking 
to one free from the impedimenta of moving magnetic 
masses of by no means negligible inertia. 


Principles of Recording. 


The apparatus required is some form of receiving cir- 
cuit with the usual detector and local oscillator or hetero- 
dyne when recording C.W. Following this, there must 
be a note amplifier whose design depends upon the 
strength of signal required to actuate the recording appa- 
tatus. For instance, with any ordinary relay, the mini- 
mum signal strength for recording at 30 words per minute 
is much less than that for 100 w.p.m., because the work- 
ing force on the relay must be greater in the latter case 
than in the former. Whatever the speed of reception, 
there ought to be an adequate voltage margin on the 
power valve which operates the relay. This is a point 
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Principles of Automatic Reception. 


By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 
which the average experimenter is apt to overlook, with 
the result that his set is constantly in need of adjust- 
ment. The object to be attained is commercial reli- 
ability, with amateur apparatus of as inexpensive a nature 
as possible. 

So far as high-frequency amplification is concerned, 
there is really no need to speak, because everyore is 
familiar with the usual classes of amplifier. We have 
already? given two circuits which may be employed to 
combat interference and purify the signals. To these 
should be added the high-frequency amplifier and a note 
filter circuit if required. There are, of course, other 
ways of achieving ‘selectivity by incorporating tuned cir- 
cuits on the grids of the amplifying valves, but unless 
special precautions are taken in the way of screening 
and stabilising the set, the operation of tuning is usually 
beset with difficulty owing to spurious oscillation. 

On the other hand, when the H.F. filter circuit is 
i 
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Fig. 1.—Simple recording circuit with transformer coupling usin 
common anode, filament and ga bias batteries. Beat note 
to 2, cycles. 


vałve-coupled, the direct effect of incoming radiation’ 
on the coils is much attenuated, since the signal strength 
therein has undergone appreciable amplification and the 
ratio of signal to interference is increased as we progress 
along the amplifier. In general, however, it will be 
found necessary—especially if the coils are not wound 
astatically—to screen each intervalve filter, so that the 
above advantage is practically offset. Nevertheless, it 
is well to satisfy one’s curiosity and gain experience by 
trying both modes of reception, namely (1) filter cir- 
cuits with or without reaction followed by H.F. magnit- 
cation, (2) combined filter circuits and H.F. magnifica- 
tion. With reference to the reaction circuits of Figs. 3 


2 Wireless World, April 29th, 1925, pages 392-393. 
2 See Wireless World, November 12th, 1924. 
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Recording Wireless Signals.— 
and 4 of my recent article in this journal*, the object 
of using reaction is not to increase the signal strength, 
but to enhance selectivity. Also, where valve-coupled 
filter units are employed, the magnification per stage 
must be ‘kept down in order to realise the desired degree 
of selectivity. 

In the section on the eck oscillator given below, it 


is shown that the signals at the rectifying valve should - 


be relatively weak to avoid distortion,- with consequent 
mutilation of the signals. The mutilation will often be 
evident on the record when it is difficult to discover it in 
the phones, especially if the reception speed is of the 
order of too words per minute. Moreover, it is good 
practice to obtain the major part of the magnification at 
note frequency. We have, therefore, to discuss the 
problem of amplification at note frequency. Since there 
is only one note with relatively narrow side frequencies 
to be amplified, and its value is arbitrary, the question 
of amplitude distortion arising from unequal magnifica- 
tion over a wide band of frequencies does not arise. Thus 
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Fig. 2.—Showing connections frem relay contacts to inker. If 

the inker has a low resistance, say 500 ohms, the current to 

operate it will be large, so that care must be taken not to over- 
load the battery. 


we are not tied down as regards a choice of iron-cored 
transformers. 

Taking a simple case first, suppose the jamming is 
negligible, and it is desired .to amplify signals from 
the detector to actuate a relay of the Post Office type 
at 30 words per minute. A simple and effective arrange- 
ment is sketched in Fig. 1. In the anode circuit of the 
rectifier is inserted the primary of an iron-cored trans- 
former of relatively large inductance, say, 20 henries. 
The secondary of this is connected to the grid and fila- 
ment of any amplifying valve with suitable grid bias. 
This again is coupled by means of a 3:1 or a 4:1 trans- 
former to the power or recorder valve. The latter is 
given a grid bias sufficient to set it at the lower recti- 
fying point. The H.T. on these two valves should not 
be less than 100 volts for reliable operation. The re- 
corder valve should be of low impedance, so that during 
signalling a reasonable proportion of the H.T. is allotted 
to the relay, thereby ensuring a fairly large working 
current. Valves of the D.E.5 or L.S.5 type are best 
for this purpose. When a low impedance valve is not 
to hand, several high impedance valves, preferably of the 
same type, can be “grouped in parallel, but the grid bias 
required ought to be approximately the same for all the 

* April 29th, page 392. 
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valves. The relay in the anode circuit of the valve 
should have a d.c. resistance of the order of 2,500 ohms, 
and it should be shunted by a telephone type condenser 
of from o.5 to 4 mfd. The effect.of the condenser is 
to reduce the a.c. impedance of the last valve circuit, 
and in this way the direct 
current component is appre- 
ciably augmented. If a 
milliammeter is available, 
it should be inserted in the 
circuit. When the condenser 
is tapped on and off the re- 
lay terminals, the effect will 
be seen on the milliammeter ; 
also the: effect of various 
values of condenser. Alter- 
natively, where a milli- 
ammeter is not used, the in- 
fluence of the condenser will be evinced by an increased 
impact at the relay contacts, this being easily audible. 
Having got the relay to function, the next‘ step is 
to secure a permanent record on a moving paper. tape. 


Ry 
Fig. 8.—Showin aig Crealt of Fig. 2 


when T and S are in contact. 


' For this purpose some form of recording instrument is 


requisite. To the average amateur magnetic drum 
recorders or Wheatstone recorders are usually out of the 
question on a cost basis. Moreover, it will be assumed 
that some form of inker—probably antediluvian—is the 
only available instrument. In general the moving parts 
are heavy and need large forces to operate them at any- 
thing above hand-sending speeds. But large forces 
necessitate large currents, because the magnetic systems 
are rather feeble (compared with those of modern 
recorders). For instance, a Wheatstone type instrument 
of 2,500 ohms gives a pull of 0.06 lb. with a current 
of 4 milliamperes, whereas a magnetic drum instrument 
of equal resistance gives a pull of 1.2 lb., z.e., twenty 
times the former. Now the equivalent mass of the 
moving parts of the Wheatstone is about 2.5 times that 
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Fig. 4.—Showing two methods of applying a local oscillator for 

receiving C.W. and obtaining a beat note for recording. It is to 

be understood that these are only diagrammatic, and that no 

attempt has been made to show an elaborate screened circuit 
with astatic coils, etc. 


of the magnetic drum, so that the force per unit mass 
2.5 X 20 

= 50. 
parison would be even less favourable. The inker is 
connected to the relay contacts with a suitable battery, 
as illustrated in Fig. 2. When the relay tongue makes 


ratio is With an ordinary inker the com- 
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Recording Wireless Signals.— 

contact with the marking stop the’ circuit consists of a 
battery, the inker, and a non-inductive resistance shunted 
by a telegraph condenser. The resistance-condenser com- 
bmation is an old telegraphic artifice, and its action is 
as follows. At the mstant of closing the circuit the 
battery begins to supply energy to the circuit; the con- 
denser is uncharged and the majority of the current passes 
to the condenser for charging purposes, the resistance 
meanwhile having an easy time. In fact, the condenser 
acts as a temporary short circuit. Moreover, the voltage 
drop across it 1s very small at first, so that the greater 
portion of the battery voltage is across the inker. As 
the condenser gradually gets charged, the voltage across 
it increases, whilst that on the inker decreases until ulti- 
mately, when the current in the circuit is steady, the 
condenser voltage is given by RI where [I is the steady 
current through R. This automatic voltage regulation 
across the inker yields a rapid initial rise of current, 
thereby ensuring, 2 prompt response. 

A glance at Fig. 2 will reveal other accessories. For 
example, the inker is shunted by a non-inductive resist- 
ance and there is a resistance connected between the 
stops M and S. The object of the former is to obviate 
sparking at the contact S when T breaks away from M, 
whilst the latter eliminates the possibility of short cir- 
cuiting the battery if an arc should occur between M 
and F whilst T arrives at S, or if during adjustment 
of the contacts the three should inadvertently get jammed 
together. The elimination of sparking is an important 
matter. Continual sparking results in pitted contacts 
accompanied by a high resistance which reduces the current 
below a working value. The resistive shunt on the inker 
serves as a buffer for the electro-magnetic energy stored 
in the windings, which must be dissipated when T leaves 
M. When T comes in contact with S, the circuit is 
shown in Fig. 3. It will be seen that the condenser 
discharges through R, and also through the inker. Since 
the current through the inker is now reversed, demagneti- 
sation occurs, which assists in the rapid annulment of 
eddy currents in the iron masses and promotes a more 
speedy return of the armature to the spacing stop. The 
effect of this artifice is not appreciated until it comes 
to high speeeds of reception, for which purpose an inker 
is usually unsuited. Concerning sparking and shunted 
condensers, the experimenter would be wise to consult 
some literature on line telegraphy—for instance, ‘‘ Tele- 
graphy,” by T. E. Herbert. There are other methods 
of reducing sparking, e:g., condensers and resistances 
across the relay contacts, which are discussed in this 
book. Double or reverse current methods of working 
the inker, in which the armature is driven both ways 
(no spring being used), are also given. 


Local Oscillator or Heterodyne. 


The use of a local oscillator to secure the customary 
beat note requires some comment. It is a wise policy 
to screen the oscillator and its batteries, but this is not 
absolutely necessary. There are two modes of introduc- 
ing the oscillator which may be cited: (1) it is loosely 
coupled to one of the receiver coils ; (2) it is injected 
in the grid circuit of one of the H.F. amplifying valves 
or the detector. The latter method is preferable, since 
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it interferes less with tbe tuning and selectivity of the 
set. These methods are illustrated diagrammatically in 
Fig. 4. A variable coupling is indicated between the 
oscillator and the réceiver, and the importance of this 
becomes very evident when the incoming signals are 
strong. The practical issues associated with the local 
oscillator can best be studied with the actual apparatus, 
using a circuit like that of Fig. 5, where the oscillator 
is coupled to one of the receiver coils. The voltage 
induced from the oscillator thus undergoes amplification 
before reaching the detector valve. Assume that there 
are two indicating instruments, one in the grid circuit 
of the rectifier (the valve working on the curvature of 
the anode-grid characteristic) to read grid current, the 
other in the anode circuit of the rectifier ‘to read the 
mean change in anode current. In the absence of both 
local oscillator and signals there will be no grid current 
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Fig. 5.—Showing positions of ammeters A; and A, (A; is a micro- 

oe for experiments on the strength of the local oscillator. 

C, and C, are condensers to shunt the H.F., but not the L.F. 

currents. V, is a D.E.Q., Q.X., D.E.3.B., or other valve suitable 
for anode rectification. 


and the anode current will be very small, since the valve 
is at its lower rectifying point. When the L.O. is 
switched on the anode current will rise to a certain value. — 
By varying the L.O. coupling the anode current will 
vary. If the valve has no negative bias on its grid, 
there will in general be grid current, but this depends 
on the type of valve. In fact, some valves yield grid 
current when the negative end of the @lament is at the 
same potential as the grid. “The grid current can be 
varied by altering the L.O. coupling. Should grid cur- 
rent flow, a dry cell or potentiometer arrangement must 
be applied to prevent it, whilst the anode battery ought 
to be augmented by a voltage approximately equal to 
the negative bias multiplied by the valve magnification 
factor. | Having eliminated grid current, suppose we 
again turn our attention to the L.O. It is decidedly 
advantageous to know the wavelength of both receiver 
and local oscillator, and for the sake of illustration these 
will be taken as being known. Now set the receiver to 
any wavelength where there are no signals—disconnect 
the aerial or remove the coupling coil and mistune the 
aerial if necessary—and again vary the L.O. The anode 
current will gradually increase as the L.O. comes into 
tune with the receiver, and after the tune point is reached 
it will gradually decrease; there might be a variation 
in this effect if the coupling between the receiver and 
B 25 
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Recording Wireless Signals.— 
L.O. were tight enough for 
the circuits to react upon 
each other, and the coupling 
should therefore be quite 
loose. The anode current 
change (increase from zero 
position without L.O.) is a 
measure of the strength of 
the L.O. in the circuit. The 
nearer the L.O. is to the 
Aune point of the circuit, the 
greater the anode current. 
Thus -when signals are being 
received we may say that 
for a given strength of beat 
note the intrinsic strength of 
the L.O. must increase as the 
pitch of the note increases. 
The veracity of this state- 
ment is appreciated most 
readily when receiving wave- 
lengths of 10,000 metres and 
upwards. | 

Now let us find some sig- 
nals and adjust the L.O. to 
give a rutab beat note. For 
aural reception 800 cycles 
ìs usually preferred, but for 
recording a higher pitch 
is better, and we shall therefore take a value of 2,000 
cycles. This will necessitate a slightly stronger L.O., 
1.¢., the H.T. battery will have to be augmented. There 
are two cases which can be investigated (a) weak signals, 
(>) strong signals. With weak signals the L.O. can be 
strong and the signals will be insufficient to cause grid 
current in the rectifier. | Let the L.O. coupling be 
gradually increased, and the signal strength in the 
*phones will also increase. If we go far enough, grid 
current will appear and the beat note become impure, 
although strictly speaking it is not absolutely pure when 
there 1s no grid current. 
is made tight, the damping of the receiver will increase, 
due to energy losses arising from the close proximity of 
the L.O. circui®, since this drains energy from the 
receiver and also alters the tuning. Moreover, with weak 
signals the desideratum:is a stiff L.O. loosely coupled 
to the receiver and. adjusted to avoid grid current at 
the rectifier 


Amplifying without Distortion. 


Where strong incoming signals are involved, the matter 
must be treated carefully. If the L.O. is also strong, 
there will be the inevitable flow of grid current. Let the 
coupling from the aerial be decreased or the aerial mis- 
tuned until no grid current flows. ‘Then increase the 
signals and observe the effect in the telephones. The 
note is clear at first, and then, as grid current appears, 
it becomes mixed, until finally, with very strong signals, 
the note is almost masked completely by a series of 
deafening key clicks. Increasing the L.O. is of no avail, 
so cut it off altogether. The residue is a series of key 
clicks which punctuate the Morse characters. For further 
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| By cuudrlesy of Marconts Wireless Telegraph Co., Ltd. | 


The drom and recording mechanism of the magnetic drum recorder. 


information’.on this topic the reader should consult a. 


former article in this journal.* When dealing with the 


- actual operation of recording signals, the question of key — 
clicks will again be discussed. 


In order to appreciate 
the preceding remarks, the reader ought to ferform the 
experiments himself. If a suitable transmitting station 
is not available, an auxiliary I.O. can be used as a trans- 
mitter, and the signal strength varied at will. For those 
with no transmitting licence, a closed circuit oscillator 
will serve very well if the anode battery is adequate and 
a suitable valve is employed, say, an L.S.5 with 120 to 
200 volts on the anode. M 

As an example of a suitable station, take Ongar. 
Sufficiently strong signals can be obtained readily with 
little amplification at distances up to 40 miles. To 


obtain the above effects with strong signals, care must. 
‘be exercised when using reaction to avoid excessive 


selectivity, or the key clicks may Be toned down a good 
deal.’ 

It may appear peculiar, but in the reception of Morse 
signals the amplification should be accomplished as far 
as possible without distortion of the signal. In this way 
it is easier to select the desired signal from a group of 
jamming stations when note tuning. is employed, since 
there is then no mutilation. If the desired signal is 
mutilated during amplification, it 1s rather futile to use 
additional selective devices to effect purification when the 
reverse action has occurred. The only permissible dis- 
tortion is that due to the filtering or selective action. of 
the circuits—which is obviously indispensable—which 
causes a rounding of the signals to occur, so that the 


í 3 Wireless World, March 18th, 1925, page 201. 
* Wireless World, April 29th, 1925. 


. 


a a 


- Swe a — 


JULY 2gth, 1925. 


Recording Wireless Signals.— 

beginning and the end of a Morse character are less 
sharpty defined at the receiver (’phones) than at the trans- 
mitting aerial. Where the local oscillator and rectifier 
are‘concerned, this condition of minimum distortion can 
be secured by using a strong L.O. to carry the rectifier 
beyond the bend of the curve to the straight portion. 

The signal must then be relatively weak to secure ap- 
proximately linear amplification. . For an amateur this 
is not always a practical proposition, since a negative bias 
of about 2 volts is required, and this entails a rather, 
large H.T. battery. When, however, a common H.T. 

battery is used throughout the recording circuit, or the 
D.C. lighting mains are available, there is no difficulty 
experienced in this. direction. 

Finally, it will be well to indicate the onon which 
exist in the anòde circuit of the rectifier. With a L.O. 
alone, the lower or negative halves of the radio frequency 
currents are cut off, leaving a series of impulses every 


Norwich. E, 


Calls lHleard. 


Extracts from Readers’ 
Logs. 


Great Britain (75 to 110 meiros: — 
2DX ('phone}, 2DR, 2XV; 2MR, 2IN, 
2ZB, IMK, 2XQ, 2JB, 2HT, 2NJ, 2WY. 
20M, 2BD. 211, 2WY, 2FM, 2DF, 2MK, 
2Y0, SCW, 5XY, 50C, 5NW, 5YI, 5DH, 
SBV, 5GV, 58U, 5UW, 6QB, 6RM, 6RY, 
6YR, 6VP. (150-200 metres) 5FT, 5YK. 


_tered on a d.c. meter. 


panying side frequenctes. 
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half cycle. The shape of the impulses is governed by 
the curvature of the anode-grid characteristic of the valve 
and by the strength of the L.O. These impulses can be 
resolved into a family of radio-frequency currents which 
are inaudible, and a steady current which can be regis- 
On the arrival of signals, addi- 
tional radio frequencies appear, the mean anode current 
increases, there is a fundamental beat note accompanied 
by its side frequencies, and also the side, frequencies of 
modulation. If the L.O. is so weak that the rectifier 
operates chiefly on the curved part of the characteristic, 
auxiliary or alien beat tones are created with their accom- 
In fact, the action is actually 
extremely complex, | there being many frequencies in- 
volved in the issue. Alien tones arising from curvature 
of a valve characteristic can be detected readily by set- 
ting one of the note amplifying valves which follow the 


H.F. rectifier to its rectifying point. 


(To be continued.) 


RER, ARB, CHR, KXP, CJNI, KAF, 
ANE, CIA, 7XC, 9AR, 9SWW. 
All heard on Q-v-1 without aerial or 
earth. 
J. AND K. Monckton (G2BAZ). 


Stations Unknown. 
We print below a list of stations which 
some of our correspondente wish to 


2KT. France (75 to 110 metres) : — 
8ZA, 8TU, 8TK, 8EU, 8U, 8KK, 8SSA, 


8UT, 8WIN, 8LD, 8JAA, 8JA, 
8NS, 8KR, 8VO, 8JR, 8SST, 8FZT. 
8VL, BMA, 8PK, 8RN, 8LM OX, 
8VTI, 8EO, 8GV, 8QB, 8MJM, KT, 


8CQ, '8CAX, 8RLM, 8NY, 8NS, 8NY, 
8VT, SBN, 8JL, 8JD, 8VU, SVAA. 
Belgium :—4WS, W3 v2, 2C, X2, 6G, 
S6, Y4, W4. Holland :-OMS8, OPV, 
PCUU, "OCN, OMR, ORE, OKV, edi 
ORO, OZA. Scandinavia :—SMR 
SMUU, SMUV, SMYZ. Spain BARIO 
EAR6. Italy -—1BR. Germany. —4EA 
Switzerland OBR. Finland :—4MS. 
(0-2-1) H. J. B. Hampson (6JV). 
Glasgow. 


(All telephony) :—2DR, 2FN, 2IL, 


, SKS, 2KZ, 2MG, aT TI, 5ST, 5NW, 
2TN, 6NF, 4AU, SMRA (heard on 30 to 
190 metres). 

(0-v-1) 


R. W. Lopae. 


. 
Pe OOO OOF CROCS OE EE OOD SOO EOH ESS EHO EE SOOT OHS EHOHEEHE NS HOOCEHESATOOHS ET ESHAH ES. 


. Bristol. 


(June 30th to July 7th.) 


‘French:— 8AAA, 8AG, 8ALG, 8BN, 
SBP, 8CAX, 8CC, 8CQ, 8DE, 8DK, 
8FOX, 8FO, 8GM. 8GN, 8GOF, 8GVR, 
8IPK, 8JAB, 8JK, 8JWS, 8KG, 
8KM, 8KK, 8MO, 8NA, 8NOO, 8NS, 
8PB, 8QBC, 8RF, 8RV, 8ROM, 8RDI, 
8RVE, 8TK, 8VU, 8VUA, 8WOZ, 8WK, 


— BWO. Dutch.. ——OCTYV, NOGG, NOGN, 


NOKV, NOME, NOPM, NOOQW, NORO, 
NORW, NOZA, NOZN. Belgian. —4AS, 
4AR, 4SR, 4uC, 4UM, B7, G6, R2. 
American : —1AXA, 1AV, ICAA, 1NC, 
IPM, 1XVX, IXA, "2GK, 2SN, 2S0, OBA, 
ðJ W, -5MS, '3TO, '4BT, 4ER, 4JJ, 4PZ, 
4QJ, 4SA, 5KKA, 5NQ, SUK, 5WNW, 
7GP, 9ABR, OBA, EU, OFF. Others :— 


SMRA, SMXG, 1AS, 1BR, 1AA, YCB, 


‘OKG (100 metres), 


identify, and shall be glad if any of our 
readers can furnish us with the desired 
particulars :—KY5 ae metres), 4SR, 

rd on July Sth. 
HDG working with MI2 on July 9th. 
D41 working with DYC. 


Stations Lecated. 

In reply to correspondents wishing tu 
identify certain stations :—RB and M7 
are stated to be Belgian amateurs. NEA 
is presumed to be ANE, the Government 
Radio Laboratory at Bandoeng, Java. 


Co-operation in Tests Wanted. 

Mr. F. R. Neill, Chesterfield, White- 
head, Co. Antrim, has been allotted the 
call letters 5NJ—the first to be issued in 
Northern Ireland—and expects to begin 
transmission on 23.45 and 90 metres about 
the middle of August. He will welcome 


reports from British listeners. 


OPENING OF THE HIGH POWER BROADCASTING STATION AT DAVENTRY. On Monday, July 27th, the Postmaster—General, 


Sir Wiliam Mitchell-Th 


view ef the station buildings. 


emson, K.B.E., M.P., opened the new B.B.C. Station in the Midlands. The photograph depicts a general 
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A Review of the Latest Products of the Manufacturers. 


THE COLLET KNOB AND DIAL. 


Many methods have been devised for 
securing an instrument dial to its spindle, 
and although at one time a threaded 
spindle with locknut was invariably 
adopted, several improvements have re- 
cently been introduced. The use of a 
locknut on a threaded spindle would be 
entirely satisfactory were the nut 
accessible, 

The Collet knob and dial, manufactured 
by Messrs. Ebenestos Insulators, Ltd., 


Collet dial dismantled, showing the action 

by which a small brass collet is dragged 

into a tapering hole causing it to close and 
securely engage on the instrument shaft. 


Excelsior Works, Canterbury Road, 
-London, §.E.15, makes use of a brass 
inset having tapering sides and resembling 
very much in appearance a small drill 
chuck. The taper and sides engage in a 
tapering hole from the underside of the 
dial, and the thread in fitting into the 
detachable nut drags the collet into the 
hole and in so doing closes the slots and 
diminishes the size of the centre hole in 
the collet. Thus it is only necessary to 
place the dial over the instrument spindle 
and tighten the operating knob, which 
causes the sides of the collet to bind down 
upon the instrument shaft, producing a 
secure grip. The dial measures in. in 
diameter, and has a good finish. 


0000 


_ REMBLER VARIABLE CONDENSER. 


Among the wide range of components 
supplied by Messrs. R. A. Rothermel, 
24.26, Maddox Street, Regent Street, 
London, W.1, the Rembler variable con- 
denser is of unusual interest. 

As will be seen in the accompanying 
illustration the plates are almost rect- 
angular in shape and are operated by 
means of pinions, so that they engage 
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from corners, producing a square law 
capacity change. The disc on which the 
pinions and spindles are assembled is a 
good clean moulding, while the pinions 
themselves are also mouldings having 
teeth ‘made with a cleanness that could 
not be exceeded even by milling. The 
plates are of thin brass, stiffened by 
pressing and given a good bright finish. 
They are bonded together on the spindles 
by soldering, and also at one of the edges 
by linking up small projections with 
solder. Positive connection is made 
between the plates and the terminals 
with soldered flexible connections, whilst 
the spindles of the terminals are also the 
spindles on which the plates revolve. 
The obvious feature of this form of 
construction is that an exceedingly low 
minimum of capacity is obtainable, as the 
plates engage by their corners first, and 
thus only a very small surface is pre- 
sented between the sets of plates at the 
position of zero setting. The two toothed 
wheels are driven by means of a small 
pinion attached to the spindle carrying 
the knob and dial, and a complete revolu- 
tion of the dial changes the capacity from 


minimum to maximum, thus producing a. 


good open scale. The dial is of metal, 
though several interchangeable paper dials 
are held in position by means of the 


Rembler condenser, capacity 0-0005 mfds, 
obtainable from R. A. Rothermel. 


operating knob, which is detachable. The 
backlash which might be expected by the 
use of gearing can scarcely be detected. 
The condenser is a thoroughly good job, 


both mechanically and electrically, and of 
unusually attractive appearance. 


0000 


LOW CAPACITY VALVE HOLDER. 


In the design of the H.T.C. series of 
valve holders, made by Messrs, H.T.C. 
Electrical Co., Ltd., an attempt has been 
made to reduce the capacity between the 
valve sockets to a minimum. The sketch 
illustrates a holder for panel mounting, 
from which it will be seen that a shell 
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H.T.C. Low capacity valve hoider. 


of moulded insulating material provided 
with four. tapering holes is used as the 
support for the contacts. These are 
merely short lengths of a springy material 
and are held in position by four pieces 


of screwed rod. The result is a neat and _ 


novel construction, and, in addition to 

the advantage of possessing a low self- 

capacity, it is not possible to burn out 

the filament of a valve by accidentally 

inserting it in the wrang position. 
oo00 


HERTZITE. 


Supplies of this well-known crystai are 
now to be obtained from Messrs. L. G. 
Russell, 1-5, Hill Street, Birmingham. 
The makers supply a blue print circuit 
diagram of a good crystal receiver to all 
crystal users. 
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THE R.S.G.B. ANNUAL OUTING. 


EMBERS of the Radio Society of Great Britain 
paid a visit to the high-power valve trans- 
mitting station at Ongar on July 17th, by the kind- 
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ness of Marconi’s Wireless Telegraph Co., Ltd. The iy aS 
party, consisting of about fifty members, made the W ; 
journey by char-a-banc. “ly | 
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An interesting afternoon was spent examining the K i 
equipment, of which a description with photographs AK | 
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One of the many steel lattice towers 
which support the earth screen. The 
ends of the wires are linked across 
while other bridging wires are arranged 
at intervals. 
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The equipment of the split wave trans- i 
mitter in which two sets operating on a 4, 3 
different wavelengths make use of a . 


common aerial. Regular communica- 
tion with Paris and Burne is maintained. 


was given in our issue of last 
week. In the present number we 
are able to reproduce the accom- 
panying photographs showing 
members of the party inspecting 
the station. The visit, in addi- 
tion to being of the utmost in- 
terest from a technical point of 
view, was a happy social event, 
as it provided a means of bring- 
ing members together in conversa- 
tion im a way which is not pos- 
sible at the ordinary meetings of 
the Society. The admirable 
weather contributed largely to the 
general success of the excursion. 


Members of the party inspecting the aerial layout. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer's name and address. 


POOR RECEPTION IN DEVON AND CORNWALL. 


Sir,—With feference to the paragraph headed ‘‘ Power 
of .Main Stations’’ appearing in ‘ Broadcast Brevities ” 
in the Wireless World of July 15th, I would like to point out 


that in my opinion Devonshire end Cornwall are the most. 


neglected part of the cdéuntry from the point of view of broad- 
casting. Crystal reception from 5XX is very faint, and at 
times fading is very pronounced. 

Our nearest station is Cardiff, but, owing to the hilly country, 
reception can never be relied on. Bournemouth is the best 
received, on 3 valves, but, owing to the distance from the trans- 
mitting station, Morse takes away the pleasure of listening, 
and as for the Plymouth relay one might as well attempt to 
pick pp WGY. 

I write this letter bearing in mind Capt. Eckersley’s recent 
article in the Radio Times under the heading ‘‘ The Lure of 
Distant Listening,” in which he writes ‘ Which would you really 
listen to, the nearby or the far away? You may say that if 
the far-away programme is better than the near you would rather 
hear it. But, and this is the point I endeavoured to: make, you 
would, however wonderful the programme, be continually em- 
barrassed by interruptions.” 

Here in Devon and Cornwall we have no nearby stations, so 
our only line is to listen to the more distant, and no matter 
how wonderful the programme we are embarrassed by interrup- 
tions; the majority of inhabitants living in these villages can- 
not afford multi-valve sets ; the continuous recharging of accumu- 
lators is bad enough when using only 1 or 2 valves when the 
charging station in some cases is eight and even more miles 
away, with no means of transportation. 

Nr. Chudleigh, | W. H. SYMES. 

8. Devon. 


WET CELL H.T. BATTERIES. 
Sir,—The article ‘‘ Solving the H.T. Problem,” in the Wire- 


less World of July 15th, has’ made me wonder why more use . 


is not made of smal] wet Leclanché cells. I have had an 80-volt 
battery of this type (Siemens) in continuous use for 3} years, 
and the voltage is still 80. Currents up to 30 ma. have been 
drawn from it in testing and experimenting. The only atten- 
tion has been to keep the water level correct. 
This type of cell is nearly as good as accumulator H.T. The 
cost, I believe, was £3. ` E. A. ANSON 
(204A). 


INDEPENDENCE OF THE HOME CONSTRUCTOR. 


Sir, —I notice.in your issue of July 8th a comment on the 
damage done to sets by incompetent traders. I question whether 


listeners in general have any,use for skilled repairers in view 


of the following experiences. 

I left the Army before broadcasting had started, well 
equipped with knowledge of practical repairs and fault tracing ; 
I got together gear and testing instruments and advertised 
that I would give skilled assistance to wireless amateurs. The 
replies were very few, even during boom times, and also last 

ear, when I tried again after reading articles by ‘' Wireless 

octors.”’ | 

Those I did assist were able to get stations they had long 
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failed to bring in; but my real point is that amateurs with 
insufficient knowledge to put a set right will ask for months 
“ What do you think is the fault? ” before bringing in skilled 
assistance. The fault is generally simple, and frequently due 
to wrong connections. In one case a man had a set over a 
year, giving very poor results, before he would have it seen 
to by someone qualified. . 

I have had numerous people asking what they should do 
when they had no ability to carry out the simplest tests, but 
avoided advertisements because they would perhaps be charged 
for advice. — l WW 


London, N.W.6. 


THE B.B.C. AND DISTANT RECEPTION. 


Sir,—In your editorial of the issue of July 15th you make 
further reference to the policy of the B.B.C. of discouraging 
reception of any stations except the local one. I feel sure that 
the majority of your readers are entirely in agreement with 
the views which you have expressed from time to time when 
you have laid stress upon the interest which the listener derives 
from reception of foreign stations. It would be interesting if 
those readers who are in agreement with the policy of the 
B.B.C. would put forward some sound arguments in support. 

Incidentally, the policy advocated so frequently in his tech- 
nical talks by Capt. Eckersley seems to be rather contradicted 
by the recent publication by the B.B.C. of a supplementary 
Radio Times containing the programmes of foreign gece 

l i .W.H. 
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AMPLIFIER AT TENNIS CHAMPIONSHIP. At the recent 


Midland Counties Tennis Che apionship at Edgbaston, the work 
of marshalling competitors and announcing results was effectively 
carried out by means of the Burndept speech amplifying system. 


—— 


JOLY 20th, 1925. 
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Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


Methods of Using a Milliammeter. 


READER who possesses a receiver 

employing three stages of trans- 

former coupled low-frequency 
amplification desires to arrange for a milli- 
ammeter to be connected into the anode 
circuit of each L.F., or, alternatively, to 
embody switching arrangements in his 
receiver which will permit him to connect 
the milliammeter into the anode circuit 
of any of the L.F. valves as desired, and 
he seeks our advice on this matter. 

To use a numbe: of milliammeters for 
this purpose is a very uneconomical pro- 
cedure, whilst the switching arrangement 
which our reader desires would be rather 
complicated, and further, the wiring 
necessary would in all probability bring 


sufficient self-capacity into the circuit tu: 


be troublesome. A far better method 
would be for our reader to adopt the sys- 
tem which we give in Fig. 1. A glance at 
the theoretical diagram will indicate that 
it is necessary for a four-point jack to be 
included in the anode circuit of each 
valve, the two centre points of these jacks 
being respectively short-circuited. It is 
now only necessary to attach a plug to the 
milliammeter, and it- will then be possible 
to rapidly insert this instrument into the 
anode circuit of any valve as desired, 
whilst no complication of wiring is intro- 
daced. The section of panel illustrated 
above the theoretical diagram is quite 


Fig. 1—A method 
ef connecting jacks 
toa receiver to form 
connectin points 
for a milliammeter 
to read the anode 
current. 


_ self-explanatory, and merely shows a neat 


and convenient method of mounting the 
milliammeter on the panel. 


oo00 


Elimination of Atmospherics. 


CORRESPONDENT has written 

asking for a selective circuit in 

which all other requirements such 
as selectivity and ease of tuning are sub- 
servient to the aforementioned require- 
ment ; his object being, so he informs us, 
to ‘‘tune out” atmospherics which are 
specially troublesome at this time of 
the year. 

Although many devices have been sug- 
gested and tested from time to time in 
order to eliminate this bugbear of summer- 
time wireless reception, nothing of com- 
mercial utility has yet appeared. It is, 
of course, quite impossible to eliminate 
atmospheric noises by the ordinary selec- 
tive methods of tuning, since they them- 
selves are untuned and come in with more 
or less equal intensity over the whole 
gamut of broadcasting wavelengths. The 
case is parallel to the elimination 
of the flatly tuned Morse signals emitted 
by spark transmitters of antiquated 
design, which was fully discussed in this 
section of the journal for July 8th last. 
which readers are advised to read for a 
fuller explanation of this problem. The 
only phase m which these two problems 
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are not similar ìs, of course, that in the 
case of atmospherics it is not possible to 
exercise any control at the “ trans- 
mitter.” . 
0000 
Using Output Transformer and Choke 
Filter Simultaneously 
READER wishes to know if it is 
fi \ possible to operate two loud- 
speakers simultaneously from his 
receiving set, one making use of an output 
transformer and the other being fed by . 
means of the choke filter method. 
This can, of course, be accomplished 
quite simply by making the primary of 
the output transformer act also as a 


choke. A suitable circnit is illustrated in 
EJL 
— = - () y 
@ EI C3 a 
we . HT 
LT 
+ 


Fig. 2.—The output transformer is em- 
ployed as a choke and as a coupling 
transformer, as described. 


Fig. 2, showing how this arrangement is 
adapted to the final valve of any receiver. 
It is, of course, equally suitable for use 
with telephones. With regard to the 
telephones or loud-speaker attached to 
the output terminals of the transformer, 
they may be of either high or low 
resistance according to the type of trans- 
former used, since it is possible to obtain 
output transformers having either a step 
down or a 1 tol ratio. 

0000 


Good Quality Headphone Reception at 
Moderate Distances. - 


READER who resides at such a 

distance from his local station that 

crystal reception is impracticable 
desires to build a valve receiver which is 
economical in current consumption and at 
the same time is productive of headphone 
reception of the highest possible quality 
from the local station. 

Since it is a necessity that special atten- 
tion be paid to good quality, there are 
three important points which should be 
taken imto consideration. The first is the 
avoidance of reaction, the second being the 
avoidance of the grid condenser and leak 
method of roctification with its attendant 
distortion, whilst the third point which 


B 37 


150 


requires consideration is the provision of 
a stage of high frequency before the 
detector valve in order to compensate for 
the comparative inefficiency of anode 
rectification on weak signals. It is neces- 
sary also that we employ a special valve 
A detector valve which has such charac- 
teristics that it gives good anode rectifi- 
cation when the grid return lead is con- 
nected to the negative side of the filament. 
A suitable valve is the D.E.Q., which also 
fulfils the condition of current economy, 
since -itt consumes .2 amp. at 3 volts. 
In order to maintain the benefit of the 
economical filament consumption of this 
valve, we can use a D.E.V. type valve 
2s our H.F. amplifier, since this valve also 
consumes .2 amp. at 3 volts, and so we 
can very easily run these two valves with 
their filaments connected in series across 
a small 6-volt accumulator, thus keeping 
‘the current consumption at .2 amp. 
and deriving th> additional advantage 
that it is impossible to destroy the dull- 
emitting properties of the valves by excess 
of filament current. No filament rheostat 
is used, of cours», and as will be seen 
froin the circuit in Fig. 3, operation will 
be absolutely simple, thus rendering the 
set eminently snitable for placing in the 
hands of non-technical members of the 
family. The tone will, of course, 
be fully equal to a crystal set, with 
the advantage 


that signals on several 


Fig 3.—A high quality receiver for 
telephone reception. 


pairs of telephones will be very much 
louder. A simple switch may be used 
between accumulator and receiver, or may 
be fitted to the panel itself. The receiver 
is not, of course, a long distance set, but 
signal strength at fifty miles or so will be 
excellent. In order to operate a loud- 
speaker the addition of a resistance- 
coupled amplifier is suggested. In order 
to receive the transmissions from 5NX it 
is only necessary to plug in the appro- 
priate aerial coil and H.F. transformer. 
The receiver is undoubtedly economical, 
since the conventional type of 6-volt 30- 
ampere-hour accumulator would operate 
this receiver three or four hours nightly 
for about six weeks on one charge. _ 
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Indications of a Faulty Valve. 


CORRESPONDENT has submitted 

a diagram of the circuit embodied 

in his two-valve receiver, which 

is given in Fig. 4, and asks us 

to assist him in tracing a fault. 
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He has ascertained himself that 
the fault lies in one of his valves, since 
the set functions perfectly when another 
valve is substituted. Since the valve is of 
the type where the filament and grid are 
almost completely enveloped by the 
anode, it is difficult for him to examine 
the valve. Our correspondent is puzzled 
by the fact that when put into the detec- 
tor valve holder the valve lights normally 
but does not function, whereas if put into 
the H.F. valve holder it still refuses to 
function, but lights up very brilliantly. 
If, however, the set is tuned to receive 
a long wavelength station, the brilliancy 
of the filament is very little more than 
normal. 

This is quite a simple fault which may 
occur in any receiver, and is due to 
the filament having sagged and come 
into permanent contact with the grid. 
This will, of course, render the valve 
inoperative, but will not prevent the 
filament from lighting. An examina- 
tion of Fig. 4 reveals the reason of the 
brilliant illumination of the filament when 
the valve is placed in the first holder, and 
indicates, also, the reason for the variation 
of this brilliancy in accordance with the 


Fig. 4-——-Normal connections of a two- 
valve set. 


JULY 29th, 7925. 


wavelength to which the receiver is ad- 
justed.- It will be seen that since the 
filament is in contact with the grid, 
the current from the filament bat- 
tery will traverse a portion of the 
filament until the point of contact 
with the grid is reached, when a return 
ath to the accumulator will be provided 

y the low D.C. resistance offered by the 
aerial tuning coil and grid return lead. 
Thus, a portion of the filament is virtu- 
ally short-circuited by the low resistance 
aerial tuning coil, and owing to the fall 
in the total resistance of the circuit, the 
current will be considerably increased, 
resulting in a great increase in brilliance 
in the portion of the filament that still 
remains operative. Upoi changing over 
to a long wavelength a larger number of 
turns are brought into the aerial tuning 
circuit, resulting in an increase in its 
D.C. resistance, which is reflected in a 
diminution of the brilliancy of the fila- 
ment. 

If the valve is inserted into the second 
valve holder it will light normally, the 
only alternative path for the current to 
take back to the accumulator being the 
-grid leak, whose resistance is, of course, 
very high. Fer similar reasons the 
brilliance of the valve will not be in- 
crease] if it is inserted into the valve 
holder of a conventional one-valve set 
empioving the grid leak method of recti- 
fication, or into an L.F. amplifier, since 
m either case the resistance shunting a 
portion of the filament will be very high. 

A valve which lights but fails to func- 


tion may quickiy be tested for the 
fault by connecting a battery and 
a pair of telephones or a gal- 
vanometer into circuit with the 


grid leg and either of the filament legs 
of the valve. If the valve is in order, 


“there should, of course, be no D.C. cir- 


cuit indicated by the telephones or gal- 
vanometer. There may, of course, be 
another reason for the valve refusing to 
function, such as a loss of vacuum. In 
many cases the filament may be detached 
from the grid by gently tapping the valve 
when it is lighted, but there exists, of 
course, a strong probability of rupturing. 
the filament. Since the valve will be use- 
less in either case, the remedy should, of 
course, be tried. 
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Addresses Wanted. 


READER who has omitted to far- 
ward us his address has submitted 
the four-valve circuit appearing in 

this section of the issue of the journal ‘ 
for July 23rd, 1924, with a request to 
know the correct numbers of commercial 
coils to use for the reception of 5XX. 
The anode coil should be No. 250, the 
reaction coil No. 100, and, assuming that 
the aerial condenser is to be left in 
series, the aerial coil should be No. 200; 
but if the condenser is connected in 
parallel, this coil should be No. 150. 
Another reader has submitted a dia- 
gram of a panel lay-out for a three- 
valve set, containing among other com- 
ponents two Dewar switchés, but has 
omitted to enclose his name and address. 
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A NEW SERVICE TO OUR 
READERS. | 


ANY of our readers, at some time or other, 
have come face to face with the fact that a set 
which they have built for their use ciber from their 


own design or from designs given 
in The Wireless World is legally 
an unsaleable article, the reason 
being that the majority of re- 
ceivers to-day make use of 
patents, and unless the builder of 
a set is’ licensed under those 
patents he is not legally per- 
mitted to offer the set for sale. 
À set once built must, therefore, 
be scrapped, and only the com- 


ponents can be disposed of, but 


not the set as a whole. 

The only alternative to dis- 
mantling is the illegal one of 
selling the set privately. to a 


friend who can be trusted not to. 


give away the circumstances under 
which the set was purchased. 
illegal, this 
method of disposing of a set is 
unsatisfactory, as it is necessary 
for the would-be seller to find a 
buyer privately, for he cannot ad- 
vertise the set for sale without the 
tisk of being discovered by those 
whose patents would be infringed. 


In view of these circumstances, we feel sure that our 
readers will be pleased to know that Zhe Wireless World 
has been able to make arrangements~whereby the sale of 
unlicensed home-built apparatus can be legalised, pro- 
vided that the sale is effected through the columns of 
The Wireless World. The arrangement is this: 
any reader who desires to dispose of a set he has con- 
structed can advertise the set in the smal] advertisement — 
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, readers are advised, a al making use of them, to satisfy themselves that they 


the advertisement ap- 
The arrangements will be 


precisely the same as those already in force under the 


must 
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deposit system which is a feature of the advertisement 
organisation of The Wireless World and details of which 
are given at the fee of the small advertisement 


columns. 

The Wireless World will 
undertake to deduct from the 
amount realised on the sale, 


which will be deposited with 7he 
Wireless World, the proportion 
which is due as a royalty pay- 
ment in cases where it is cus- 
tomary amongst manufacturers 
to pay royalties, and the balance 
will be passed to the seller after 


the sale has been effected. 


Should no sale be effected, no 
royalty charge will, of course, be 
made. In the event of a sale 
being realised, Zhe Wireless 
World will issue to the purchaser 
a certificate indicating that 
royalty has been paid on that par- 
ticular receiver, and thereafter the 
set becomes a saleable article and 
may change hands freely. 

We believe that in introducing 
this scheme for legalising the sale 
of home-constructed apparatus we 
are providing a means for clear- 
ing up a position which has been 


unsatisfactory to everyone concerned and has virtually 
existed from the time that the home construction of ex- 
perimental receivers first became popular. 
the constructor to get back some pf his expenditure on 
apparatus and so enable him to purchase new components 
and construct new apparatus which he might have hesi- 
tated to build unless a means had been provided for him | 
to recover some of the expenditure on other apparatus. 


It will assist 


BI 


152 


Moss 


ae a EF 
ý: ES Pee! rie 
Se BSS 


‘A Three=Valve Receiver 


with Selective Tuning 
Arrangements. 


By W. JAMES. 


N the ordinary receiver which has a plain tuned anode 
or tuned transformer coupling between the high- 
frequency amplifier and the detector, it is a fairly 

difficult matter to get selective reception with stability. 
The selectivity can be improved, and the load on the 
grid circuit of the first valve altered by connecting the 
aerial to a tap on the tuned grid coil L,, Fig. 1. If we 
consider for a moment that a tuned anode circuit is con- 
nected in the output of the first valve, V,, as it would 
_be if the plate of V, were joined to the junction of coil 
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to right, we have—Telephone, telephone, 
battery — and +, H.T.+ 3,2and1,H.T.—,L.T.- 
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ILa with condenser C a we can see what effect the position 
of the aerial tap has on the behaviour of the receiver. 


Effect of the Aerial. 


With the reaction coil L, coupled to L, to give positive 
reaction, and the aerial and anode circuits tuned to a 
signal, energy is transferred from the plate to the grid 
circuit by capacitative coupling, the capacity being that 
between. the grid and plate circuits. If the aerial is 
connected to the top of L,. probably the anode circuit 
will be the one to oscillate first as the amount of re- 
action produced by the reaction coil L, on L, is in- 
creased. 

By lowering the point where the aerial is connected 
to L,, however, the load put on the grid circuit by the 
aerial and earth is reduced, and the effect of the plate 

circuit on the grid circuit is more pronounced. 
ó Finally, if the aerial is connected to include 
about ten turns of a-seventy-five-turn coil, the 
grid circuit of V, will be so lightly damped 
that it will oscillate with a much looser 
coupling between the tuned anode and re- 
action coils. ‘These experiments are interest- 
ing, as they show the effect of the anode 
circuit on the grid circuit. 

Changes in the position of the aerial tap- 
ping alter the selectivity, stability, and to 
some extent the signal strength, and for a 
given aerial and earth there is 
one point for connecting the 
aerial which will give best 
results. 


Effect of the Anode Coil. 


Turning now to the tuned 
anode circuit, remove the 
connection between the plate’ 
H.F. amplifying 
valve V. and the junction of 
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The back of the complete set. 
Reading the terminals from left of the 
grid 
and +, earth and aerial 
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Anto-Transformer Coupled 
Receiver .— 

L, with C,, and connect it | 
to a point on L,, as in 
Fig. 1. It will be noticed 
that as the number of |. 
turns between the tapping 
and the fixed potential end — 
(H.T.) of L, is reduced, 
the sharpness of tuning 
increases, and less reaction 
is requited to cause the cir- 
cuit to oscillate. We have, 
in fact, an auto-trans- 
former, the portion of L, 
between the tapping and 
-+H.T. terminal being the 
primary, and L,C, the 
secondary, circuit. As the 
H.T. end of L, C, is con- 
nected by a condenser C, to 
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Fig. 1.—Theoretical connections. 
Cc C: = Q = 0-125 mfd.; 
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= H.T. 
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C, = 00005 mfa.; a 0-0003 mfd.; ae Nabe 0-0002 mifd.; 
m 


C; = 0-001 


the filament, L, C, is virtually joined between the grid coupling has a good deal of effect on the behaviour of the 


and filament: of the detector V}; C, and R, being, of 


course, the grid condenser and leak. 


By altering the tapping points of the aerial ang plate 
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Fig. 2.—Scale graving 4 anonte front 
C= 5/16in. dia.; D = 4 


anei. 


on coils L, and L, respectively, we can 
produce a number of interesting effects, 
and adjustments can be made to give a 
degree of selectivity and signal strength not 
possible with the usual direct-coupled 
aerial and anode circuits. Even when 
magnetic coupling is negligible, anode and 
grid circuits are coupled by the capacity 
of the electrodes of the valve, the capacity 
formed by the sockets of the valve holder, 
and by circuit wiring, and this capacity 
3 
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. Clearance holes, and countersunk ; E = 1/8in. dia., 
. 4 wood screws. 


circuit as a whole. 


Importance of Ample Grid Bias and Plate Voltage. 


2%'—-| 


A= lin. dia.; B = 7/16in. dia., 


for 


The remaining portion of the receiver 
consists of an intervalve trans- 
former, grid battery, and the output 
valve V,. A grid battery of ample 
voltage is, of course, essential; one 
of 4} volts will probably be suitable for 
use in a receiver of this type. The value 
of plate voltage applied to V, should be 


carefully chosen to suit the grid bias, and 


will depend on the type of valve. If the 
valve is of the D.E.s5 type, a plate volt- 
age of 120 will be necessary. A con- 
venient arrangement would be to use, 6o- 
milliampere type valves in V, and V,, and 
a power valve, such as the D.E.4, in Vj. 


How to Build the Set. 


The receiver is built in a simple but 
effective manner. On,the ebonite front 
panel (Fig. 2), which’ measures 12in. x 
gin. x din., are mounted the two tuning 
condensers C, and C, (0.0005 and 0.0003 | 
mfds respectively), and the two filament 
resistances. Of these, R, controls two 
valves, V, and V,, and may have a resist- 


‘ance of 30 ohms if 60 mA. valves are to 


bè used, or 4 ohms with valves such as 
the D.E.R. or D.E.5; R, controls the 


E RERE EE 


AA eee eee a SS 


r 


Th 


e 
ae 


hh 


a 


Ue e = 1 Viha h- 


Fig. 3.—The terminal strip A = 4 B.A. clearance holes; B= 1/8in. dia 
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Auto-Transformer Coupled Receiver.— 
power valve V,, and its resistance should 
be chosen to suit this valve. — 

Mounted on the baseboard, F ig. 4, are ©. 
the three valve holders, a single coil 
holder for L,, a two-coil holder for L, 
and L,, the grid condenser and leak 
C, R,, the intervalve transformer with its 
bye-pas$ condenser C,, the three large 
condensers C,, C,, and C,, and the ter- 
minal strip. The terminal strip measures 
I2in. x 2in. x din., and carries 12 No. 4 
B.A. terminals, as indicated in Fig. 3. 
It will be observed that the two-coil | 
holder is mounted at an angle with the 
baseboard ; this is to allow a larger move- 
ment of the reaction coil, and is effected 
in this receiver by bending the brass feet - 
used as supports to a suitable angle. The TA 
aerial coil is fixed at right angles to the ‘ 
anode and reaction coils to prevent mag- - 
netic coupling. . 

The mounting and fixing of the parts 
should ,present no difficulty, but it is as 
well to assemble the panel and baseboard 
to be sure the parts clear, and that the 
condensers have free movement. Basket coils are em- 
ployed as tuning inductances, and these can be purchased 
or made to fit in the space available. 
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Wiring the Receiver. 
Wiring is best commenced with the panel removed from 
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Fig. 4.—Arrangements of parts on the base. 


the baseboard. It is convenient to use No. 16 tinned 
copper wire, which should be well stretched before being 
cut into suitable lengths. Run the grid and plate wires 
in as clear and short a path as possible; then put on the 
longer wires connecting the terminals on the connection 
strip to the set. Some of these should be covered with 


Fig. 5.—Wiring diagram. Connection X taps on coil L;, and Y on coil L3. 
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1 0:0005 mfd. square law tuning condenser (Ormond). 
1 0:0003 mjd. square law tuning condenser (Ormond). 
1 4 ohms filament resistance (Igrantc). 

1 30 ohms filament resistance (Igranic). 

1 2 coil holder (Peto Scott). 

1 Single coil holder. 

1 First stage (low ratio) transformer (Gambrell). 

3 Anti phonic valve holders (Burndept Wireless). 

3 0-125 mfd. Mansbridge condensers (T.C.C.). , 
1 0-0002 mfd. fixed grid condenser (Dubilier). 


systoflex sleeving. The wire whìch is 

used for connecting the aerial terminal 

to the tap on coil L, marked X in Fig. 5 

should be a stiff wire for part of its length, 

and may be held with an ebonite cleat. To 

the free end of this stiff wire join a short 

length of insulated flexible wire and a clip 

for experimental purposes. In the case of 

the plate wire from V,, which connects to. 
a point on coil L,, it is convenient to run 

a stiff wire from the plate to a tag held- 
by a screw put into the side of the fixed 

col holder L,, and to solder a flexible 

wire to the tag. ' 

Finish off the wiring with the panel and 
baseboard assembled, taking care to run 
the-wire in such a manner that the con- 
densers and reaction coil do not foul any 
of them 

Two sets of Reactone basket coils were 
obtained, and two 75-turn coils chosen for 
I, and L}. ‘These were tapped at the 
fodrth, fifth, sixth, seventh, and eighth - 
layers by soldering short lengths of bare 
wire. A 50-turn coil was uséd for reaction. 

A D.o6 L.F. valve was used in the 
H.F. stage, and another one of this type 
in the detector, with a D.E.4-in the L.F. 
stage. Suitable voltages are 4 for the fila- 
ment, 50 for the H.F. and detector valves, 
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COMPONENTS REQUIRED. 


1 0-001 mfd. fixed condenser (Dubilier). 

1 2 megokms grid leak with mounting base (Dubilier). 
1 Valve window. 

I Ebonite panel, 12in. X 9in. x jin. 

1 Ebonite terminal strip, 12in. x 2in. X }in. 

1 Baseboard 12in. x 8i\in. x jin. 

12 No. 4 B.A. terminals. 

2 Sets of Reactone basket coils. 

3 Basket coil holders. 


120 for the L.F. valve, and 4b volts grid Most of the wiring can be seen in this view. The two fiexible wires have a clip 


bias. When the set is adjusted, it will be 

found possible to tune in a number of stations at good 
strength, and the set is one to be recommended to those 
who like to make a few adjustments which will enable 


soldered to their free end. 


them to get the degree of selectivity combined with good 
signal strength which they find desirable in their own 
particular circumstances. 


GERMAN WIRELESS DEVELOPMENTS. 


HILE since 1918 England has made little pro- 
gress with Empire and long-distance wireless, 


Germany has put in operation a complete 
system of world wireless communications. Her network 
is now complete and ready to be used for distributing 
news and propaganda, and for commercial purposes: 

Germany organised her new means of communication 
1 scientific lines, conquering one country after another. 
‘A service began with America in 1919. By the autumn 
af 1920 it had developed considerably, and a large 
volume of daily messages was sent from the German high 
power stations at Nauen, near Hanover, and from 
Filvese, near Berlin, to Marion and Rocky Point, near 


5 


New York. Messages were relayed from these stations 
to Central and South America and beyond. The rates 
are less than the cable tolls. Wireless letters are sent 
at a third less than the ordinary rates, and half rates 
are charged for deferred messages. 

The methods of transmission and reception in Ger- 
many have been carried to a high state of perfection, 
and it is expected before long that there will be un- 
interrupted day and night services. So satisfactory has 
been the German experience of wireless during the last 
few years that wireless is regarded not only as supple- 
menting cables but as a substitute for cables.—Svr 
Robert Donald, in “ The Daily Telegraph.’’: 
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DISTORTION IN AMPLIFIERS. 


Some Measurements on L.F. Valve-Couplings for Broadcast Receivers, 


By G. W. SUTTON, B.Sc. 


T may safely be stated at the present day that the 
satisfactory reproduction of speech and music 
through a broadcast receiver and loud-speaker is 

almost entirely a question of design and adjustment of 
the amplifier. The quality of the transmission, at least 
from the English stations, leaves little to be desired, 
though observers situated in the Midlands, where several 
stations may be compared under fairly uniform condi- 
tions, may appreciate some difference between them at 
times. Rectification, either by a crystal detector or on 
the lower bend of the anode current characteristic of a 
valve, calls for; little adjustment and introduces 
unnoticeable distortion. [The “cumulative grid ” 
method, while being more efficient than the latter on 
smal} voltages, begins to distort appreciably when 
larger voltages are applied, as one would expect from 
the shape of its rectification characteristic. ] Some loud- 
speakers, too, in the writer’s opinion, are far from 
being the ‘‘ weakest link in the chain,’’ despite their 
recognised inefficiency at the lowest frequencies. 


Distortion Due to Valve Couplings. 


We are left, then, with the amplifter, valves and 
couplings, and this, we feel sure, is the most frequent 
source of distortion. It is perhaps natural to blame the 
loud speaker for objectionable reception as it is the 
source of the sound, and it has frequently surprised the 
writer to compare the performances of the same instru- 
ment on well and badly adjusted amplifiers. Too much 
stress cannot be laid on the necessity for the correct 
adjustments of the anode voltage and mean grid 
potential of the amplifying valves. Unless these are 
such that the portion of- the valve characteristic em- 
ployed is reasonably straight and that no appreciable 
erid-current flows during even a fraction of the grid 
potential excursion corresponding to the loudest received 
note, noticeable distortion 1s bound to be introduced. >In 
practice neglect of these precautions leads either to 
‘ woolliness °’ or ‘‘ rattle,’’ and as these effects make 
themselves apparent at the loud-speaker, this unfor- 
tunate component is frequently blamed. 

The principle underlying the operation of all forms 
of coupling is, first, the provision of a large impe- 
dance in the anode circuit of a valve to convert fluctua- 
tions of anode current into corresponding changes of 
potential, and, secondly, some device to transfer these 
changes to the grid of the next valve without allowing 
the D.C. anode voltage of the first valve to influence 
the mean grid potential of the second. It the impedance 
takes the form of a resistance then the only available 
method of sorting out and handing on the A.C. voltage 
is by means of a condenser and grid-leak. The resist- 
ance itself has already been briefly discussed in a previous 
article, and the advantages and drawbacks of the method 
are fairly well appreciated. 

The point about which there seems to be most uncer- 
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tainty is the magnitude of the condenser and leak. This 
has been discussed theoretically by Mr. Colebrook,* and 
he suggests 0.05 mfd. and 0.25 megohm respectively, and 
incidentally points out the necessity for very high insula- 
tion resistance in the condenser. It is therefore desir- 
able to use a good mica condenser for the purpose. 
Various values of capacity are used by different writers, 
varying from 2 mfd. on the one hand to 0.005 mfd. on 
the other. If we grant the necessity for a mica dielectric, 
the question is one of balancing first cost against the 
lower frequency it is necessary to by-pass without 
undesirable diminution of amplitude. In this connection 
it must not be overlooked that the efficiency of repro- 
duction of even the best modern loud-speaker falls off 
rapidly in the neighbourhood of roof-5of, and that, 
despite this, the bass notes of instruments, particularly 
the piano, can be made to ‘‘ come through ” in a by no 
means unsatisfactory manner. 

It would appear, therefore, to be unnecessary to strain 
after perfection in the amplifier at the lowest fre- 
quencies, and that we may rely on the accommodatmg 
latitude of the human ear to an appreciable extent. The 
difference in cost of mica condenser of o.or and ot 
o.1 mfd. or more is worth considering, and the follow- 
ing tests indicate that the smaller value, used in con- 
junction with a r megohm leak, is inappreciably inferior 
to a o.r mfd. 


Choke and Transformer Couplings. 


If a choke of suitable inductance is used in place of 
the resistance there are two alternative methods of 
coupling available, namely, the before-mentioned con- 
denser and leak, and an inductively coupled secondary 
winding. In the latter case the choke becomes a trans- 
former, and the possibility of winding more turns on 
the secondary than the primary and so obtaining a step-up 
of voltage at once suggests itself. Although this pos- 
sibility is a valuable one it can be overdone, and there 
are other methods of attaining high amplification which 
are in some ways preferable. It would appear that much 
of the trouble with poor intervalve transformers is due 
to the manufacturers using too high a ratio of turns 
That this does not necessarily mean a corresponding 
voltage ratio the following tests show very clearly. 

In order to obtain a high ratio with economy of 
material the temptation to reduce the number of primary 
turns below. that which will ensure a suitable value of 
primary inductance is very strong. With large ratios, 
too, there is increased possibility of the grid-filament 
impedance of the ensuing valve, which is, of course, 
negative under certain operating conditions, affecting the 
overall amplification. This in practice introduces a 
‘rattling ”? quality into louder notes and may even set 
up persistent oscillation. It may be counteracted by 
placing a resistance of o.5 to 2 megohms across the 

1 Ewperimental Wireless. Vol. I., No. 12. Sept.. 1924. 

I4 


e an he BE hel ene 


emma e 


AUGUST 5th, 1925. 


Distortion in Amplifiers.— 
transformer secondary, or by winding a few short-cir- 
cuited turns somewhere on the iron core, but by so doing 
the voltage: ratio is materially reduced and so the object 
of the high turns ratio defeated. 

Jt is suggested that we regard the intervalve trans- 
former as an inductively coupled choke with the definite 


purpose of reminding us ‘that it performs two separate | 


functions (a) of extracting a voltage from the anode cir- 
cuit of one valve, and (b) of stepping this up and hand- 
ing it on to the next. Unless the primary inductance is 
sufficient (at least 20 henries for most valves), it will not 
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Fig. 1.—Comparison of several transformers with a 33 henry 
choke and 000 ohms resistance. Note: C represents the 


middie C of the pianoforte k 


board, C! C?, etc., the octaves above, 
and Ci, 


the octaves below. 
anioi perform the first function, in which case 
distortion must result. 

By “ satisfactorily performing ’’ this function, we 
mean that the ratio of the voltage actually extracted from 
the anode circuit in which it is a to that which. is 
theoretically possible (the symbol ‘‘ g ’’ is generally used 
for this) should not vary greatly mee the more important 
part of the audible frequency range. 

Several factors influence the variation of effective step- 
up ratio with frequency, and it is not sufficient that a 


transformer should possess high primary inductance 
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alone. It is but comparatively recently that these points 
have been sufficiently considered in design, and that really 
satisfactory intervalve transformers have been produced. 

The deficiencies of the earlier transformers led those 
who sought after high-quality reproduction to investigate 
the alternatives, resistance, and choke coupling. The 
valve manufacturer meanwhile produced special valves 
of high amplification factor to counteract the lower over- 
all amplification per stage obtainable by these methods, 
and we now have several alternatives, equally satisfactory 
from the point of view of quality, to choose from. 
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o 500 1000 
FREQUENCY IN OYOLES PER SECOND 


Fig. 3.—Amplification-frequency curves for erimental trans- 
former of varying turns ratio. The turns ratio is not the only 
criterion of the amplification obtainable. 

The following practical “tests were originally carried 
out to check conclusions arrived at in a previous article. 
These were subsequently extended to provide data for 
those wishing to choose or design components for their 
own amplifiers. . 

The results of a few tests are given in Figs, 1—7 
Some of these are plotted to a base of ‘‘ log..f ’’ for 
reasons given in the previous article. The octaves in the 
musical scale are marked off on the horizontal axis, so as 
to enable the relative importance of different frequencies 
to be more readily appreciated. 

A few tests were first carried out to compare a choke, 
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Fig. 4.—Amplification-frequency curves for three chokes and a 
wire wound 70,000 ohms resistance with a D.E.5b valve. 
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Distortion in Amplifiers.— 

of approximately 33 henries icles, with a 70,000 
ohms wire-wound resistance when used with a general 
purpose dull-emitter valve of amplification factor ro and 
impedance 30,000 ohms. It may be safely deduced from 
these results (Figs. 1 and 2) that a choke of this magni- 
tude should be equally as satisfactory, on this type of 
valve, as a resistance, from the point of view of faithful- 
ness of reproduction, taking the previously mentioned 
points into consideration. 

The characteristics of the most recent pattern of a well- 
known 4/1 transformer, and of a frequently used cheap 
transformer, in conjunction with the same valve, are also 
plotted for comparison. The weakness of the more ex- 
pensive transformer is its low primary inductance of only 
11r henries. 

Some tests on a transformer having the following con- 
stants are illustrated in Fig. 3. “The core consisted of 
stampings of dubious quality, comparatively few in num- 
ber, and butting badly at the joints. This, together 
with the disposition of the windings, probably introduced 
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Fig. 5.— Curves of Fig. 4 es to the more usual frequency 
considerable magnetic leakage: between primary and 
secondary. The winding was in four layers, the inner 
three having 2,000. turns each, 
In curve (B) the second and third layers formed the 
primary, and the first and fourth the secondary. ‘Thus 
the turns ratio was 2.5/1. The primary inductance was 
10 henries. In curve (A), Fig. 3, the first and third 
layers formed the primary, and the second and fourth 
the secondary. Thé turns ratio, therefore, remained un- 
changed, but the capacity and leakage were altered. This 
was sufficient to affect the maximum amplification by 
more than 10 per cent. In curve (C) the third layer was 
used as primary, with an inductance of only 2.7 henries, 


while the first, second, and fourth formed the secondary. 


It will be seen that nothing approaching a 6/1 step-up of 
voltage was obtained even at the maximum. 

The object of this test was to stress the fact that the 
design of intervalve transformers of even moderate ratio 
is a complicated matter, and does not merely involve 
winding turns on a few stampings in a given numerical 
ratio. The amateur who wishes to make coupling com- 
ponents for himself would be well advised to employ 
chokes. But even when it is appreciated that magnetic 
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leakage and capacities of and between windings as well 
as primary inductance can so profoundly modify the per- 
formance of a transformer, it still remains to construct 
the instrument so that it shall have suitable values of 
these quantities, which is by no means easy. 
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Fig. 6.—Amplification log-frequency curve for a Marconi ‘' Ideal ” 


transformer, ratio 4 to 1 with a D.E.5 valve (amplification 

factor 6, impedance 8,000 ohms): 

In Fig. 4 the result of employing a valve of high 
amplification factor with resistances and chokes is shown. 
The relative merits of o.1 and o.or mfd. coupling con- 
densers are, also illustrated. This was tried out on 
the resistance so as to show the effect more clearly. 
It appears safe to conclude that the 0.1 mfd. condenser 
is unnecessarily large. In Fig. 5 the same results are 
as is more usual, to a frequency base. This 
practice seems, to the writer, to give a somewhat distorted 
impression of the performance of a component. .Tele- 
phone engineers, being chiefly concerned with intelli- 
gibility, which is largely a question of the lower har- 
monics rather of the fundamentAéls of notes, have selecte.l 
750-500 as ‘‘ mean speech frequency,” and even this, 
instead of being somewhere near the centre of the normal 
audible range of, say, 100 to 4,000 cycles, falls well 
to the left when using the ordinary frequency base. In 
music, and when we are interested in the guality of the 
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Fig. 7.—The curve of Fig. 6 plotted to the usual frequency base. 
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reproduction of spoken words, it would seem that we 
should give principal attention to at least two octaves 
below this, and perhaps one above. Rapid changes of 
amplification within this range would almost certainly 
entail appreciable distortion. 

In Figs. 6 and 7 characteristic curves for a Marconi 
‘* Ideal ’’ transformer used with a D.E.5 valve are shown. 
The remarkable uniformity of amplification with fre- 
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Distortion in Amplifiers.— 
quency of a good modern transformer when used with 
a suitable valve is thus apparent. 

A brief note on the method of measurements employed 
may be of interest. The circuit of the apparatus is 
given in Fig.: 8. An approximately sinusoidal A.C. 
voltage of frequencies between 50 and 400 cycles per 
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Fig. 8 _—Method of testing the intervgive couplings 


scond was obtina from a small motor-generator sct. 
Frequencies between 400 and 4,000 were obtained from 
a carefully adjusted valve generator, the actual voltage 
employed being controlled by placing a large coil in a 
suitable position in the magnetic field of the oscillator. 
The valve voltmeter was of the anode rectification 
type, and the resistances had values of 10,000 ohms and 
1,000 ohms, the latter being adjustable to 0.1 ohm. 
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By means of the switch the A.C. potential drop across 
the resistances in series was rapidly compared with that 
on the secondary of the transformer or with that on the 
grid leak. By adjustment of the resistance these two 
readings were made alike in each test, thus eliminating 
the necessity for calibrating the voltmeter. The ampli- 
fication was thus directly measured in terms of the resist- 
ances. Itwas found that the readings 
could be repeated with agreement to 
a few parts in one thousand through- 
out. The sensitivity and ‘stability 
were, therefore, more than sufficient 
for the purpose of the tests. 

In conclusion, it seems a rematk- 
able fact that so few manufacturers 


publish the data of their loud- 
c speakers, phones, chokes, and trans- 
Ea = formers. Definite information as to 


the values of anode and grid resist- 
ances, the constants. of valves, and 
so forth, is available, but the only 
‘figures supplied with most phones 
and transformers are their D.C. re- 
sistances and ratio of turns. Both of 
these figures are the merest indication of the useful con- 
stants of these instruments.- As for chokes, not even this 
seems to-be ayailable as a rule! In connection: with the 
D.C. resistance of phones, one calls to mind the case of a 
certain manufacturer, of pre-war days, who wound his 


_ headphones with resistance wire to ensure the 4,000 ohms, 


which was demanded of him, with the minimum of 
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THE TRIENNIAL CONFERENCE OF THE . INTERNATIONAL 


ASTRONOMICAL 


HE work of the Conference is divided up into 
thirty-one. ‘‘ Commissions,” each dealing with 
distinct subjects of astronomical investigation and 

each having its own members and President. 

That dealing with all questions of time, including, of 
course, wireless time signals, is No. 31, la Commission 
de U’heure, and includes distinguished astronomers from 
all parts of the world, presided over by the Astronomer 
Royal for Scotland, Professor R. A. Sampson, F.R.S. 

The Commission held its first meetings on Friday, the 
17th July, in the Arts. School at Cambridge. The pro- 
ceedings were conducted in French. The morning sit- 
ting was devoted mainly to formal business and to an 
account by M. Baillaud of the method of time deter- 
mination adopted in the Paris Observatory and its trans- 
mission from FL and LY wireless stations. In the 
afternoon the Commission settled down to a critical dis- 
cussion of the relative merits of the various codes and 
the times at which they should be transmitted, particularly 
in Western Europe, and whilst no formal resolutions 
were passed—the Commission being adjourned to formu- 
late and record them before the close of the Conference— 
the conclusions arrived at were substantially as follow :— 

The semi-autamatic code in which the time signal con- 
sists of a single dot at the end of each of three con- 
secutive minutes (known as the old Paris cude) is recom- 
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UNION. 


mended to be dropped altogether. This involves the 
cancellation of 9.0 a.m, YN, 10.45 a.m. FL, and 10.45 
p.m. FL as superfluous. The 8.20 a.m. YN rhythmics 
are also to be cancelled. ~ 

The ONOGO automatic code, in which every tenth 
second is indicated by a dot, each of its three minutes - 
ending in three dashes (known as the International Code), 
is to be altered in the manner recommended’ by the 
British Horological Institute, ż.e., by the substitution 
of six-dot seconds for the final dashes and to be trans- 
mitted at morning and at night, preferably with an inter- 
val of twelve hours between them, but whether at 8 or 
9 a.m. and 8 or g p.m. is left to the discretion of the 
Bureau de l'heure. 

The above morning aiid evening transmissions to be 
followed, after an interval of one minute, by rhythmic 
signals commencing at the precise instant of G.M.T., 
consisting of 306 beats in five minutes, the beat begin- 
ning each minute, j.e., the 1st, 62nd, 123rd, 184th, and 
245th to be of half-second duration, with a correction 
to be published promptly by the issuing observatory. 

The above decisions should be a source of consider- 
able satisfaction to the British Horological Institute and 
to its Chairman, Mr. Hope-Jones, who originated the 
Greenwich six-dot seconds transmitted from the B.B.C. 
stations. oe 
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- HAND DRILL ATTACHMENT. 


A hand drill makes an excellent 
winding machine for telephone mag- 
net. coils, etc. The drill is held in a 
vice, and the spindle carrying the coil 
former is inserted in the drill chuck. 


Some difficulty is generally experi-. 


enced in holding the. drill, as the 
frame is made of cast ifon. The 
sides of the frame taper slightly, and 
it would be impossible to hold it 
firmly in the vice without damaging 
the casting. It is better to hold the 
knob at the sjde of the drill; but 
when this is lene the knob tends to 
unscrew, due to the lateral pull of the 
wire as it is fed on to the coil former. 


oo 
en 


Method of mounting a hand brace for 
carrying out small winding jobs. 


By far the best way of mounting 
the drill is to unscrew the side knob 
and to fit a strip of iron or brass, not 
less ‘than }in. in thickness, in the 
manner shown in the diagram. If the 
knob is screwed up tightly, the drill 
will be held quite firmly in the vice 
and may, even be used for polishing 
terminals for lacquering and filing up 
sniall brass parts. —W. R. S. 
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VERNIER POINTER. 


The position of the vernier plate 
in a variable condenser is generally 
indicated by a ‘white spot or small 
arrow on the vernier’knoh. The in- 


A useful addition to a variable condenser 
is an indicator for the vernier. 


dication thus given is only arbitrary, 
and is useless if an accurate log is to 
be kept of stations 
received, 

By fixing a long, thin 
pointer to the vernier 
spindle, the position of 
the vernier condenser can be indicated 
on the main condenser scale. As the 
main condenser dial is variable, the 
setting of this dial must accompany 
each reading on the vernier, other- 
wise the vernier reading will be value- 
less.—G. A. W. 

o000 
PLUG-IN TERMINAL STRIP. 

Many receivers are now being con- 
structed with the battery supply ter- 
minals mounted on an ebonite strip 


—H.T. 


Terminal strip composed of valve pins and sockets. 
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at the back of the cabinet. If, in- 
stead’ of terminals, valve sockets are 
fitted for the battery supply, it is 
quite an easy matter to disconnect all 
batteries when switching off the re- 
ceiver. An ebonite strip of similar 
dimensions to the terminal strip is 
fitted with valve pins spaced to corre- 
spond with the sockets on the receiver 
and the leads from the batteries, 
aerial, earth, etc., and soldered to 
the pins. By withdrawing the pins, 
the receiver will be entirely isolated 
from the batteries. In order to make- 
the terminals non-reversible, a special 
spacing of the pins may be adopted, 
or the positions of the pins and 
sockets may in some cases be reversed. 
R. E. W. 
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CLEANING EBONITE. 


However much care may be taken 
in wiring a receiver, it generally hap- 
pens that a certain amount of flux 
evaporates and adheres to the back 
of the ebonite panel. It is not gene- 
rally realised that carbon tetra- 
chloride 1s an excellent medium for 
removing grease and flux, both of 
which are instantly soluble in this 
liquid. The chemical should be ob- 
tained in the pure form and applied 
with a camel hair brush or a small 
wad of cotton wool. Carbon tetra- 
chloride is not inflammable, and eva- 
porates rapidly.—T. E. J. 
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OLOGRAPI Transmissions. ] 
yee a- By Wire AND _Meetess. f a oS 


— By WILLIAM REECE. RRM ee” 


HE first attempts to send pictures by telegraph 

are said to have been made by Alexander Bain, 

an Edinburgh clockmaker, in 1843, and F. C. 
Bakewell, about 1850. 

Since that time many systems have been tried, and 
workers on the problem are to be found in all the prin- 
cipal countries of the world. There is M. Belin in 
France, Herr Korn in Germany, T. Thorne Baker, 
J. L. Baird, Mr. Bartholomew, and Capt. McFarlane 
of The Daily Mirror, and others in-England, and 
Francis Jenkins and R. H. Ranger in the United States. 

In connection with the United States Army manceuvres 


at Honolulu, photographs were transmitted by wire and | 


wireless over a distance of 5,136 miles from Honolulu 
to New York. Each picture took twenty minutes to 
transmit, and the signals which made up the picture 
existed twice in the form of 


Interception Unlikely. 


The method “used was that which has been developed 
by Mr. Ranger for the Radio Corporation of America, 
and the experiment was conducted at the request of the 
United States War Department, who regard the wire 
and wireless transmission of pictures as a forthcoming 
military factor of the first order. It is looked upon as 
a means of secretly transmitting orders and maps, be- 
cause, by a slight manipulation of the position of the 
carriage, a transmitted picture could be so twisted and 
distorted that the signals would be received by inter- 
cepting stations not acquainted with the adjustment as 
an unintelligible mass of dots and dashes, or as a dis- 
torted map bearing no ASIBSGN to any geographical for- 
mation. 

It is claimed that the Kiia system has several dis- 


light, three times in the 
form of electrical currents 
passing through wires, and 
twice as wireless waves. 


The route traversed by each: 


signal was as follows :— 
Twenty-nine miles from a 


During this year’s maneuvres of the United States Army at 
: Honolulu, photographs of the day's happenings and of the naval 
: and military leaders engaged, were transmitted by wire and wire- 
: less over a distance of 5,136 miles from Honolulu to New York. 
The apparaius used has reached a stage of perfection when it can 
no longer be regarded as experimental, and its adoption com- 
mercially is now under consideration. A valuable feature of 
the system is that it ensures secrecy. 


picture transmitter at Hono- 
lulu to the broadcasting 
station at Kahuku ; 2,372 miles by wireless from Kabuku 

to Marshall, California ; nineteen miles by wire from 

Marshall to the broadcasting station at Bolinas, Cali- 

fornia ; 2,640 miles by wireless from Bolinas to River- ` 
head, Long Island ; and 76 miles by wire from Riverhead 

station to the Broad Street Office of the Radio Corpora- 

tion of America. The portraits were recognisable, and 

some of the pictures came through with distinct detail. 
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which makes it 
reproduction. 


The apparatus is compact, 
line, telegraph, or wireless. circuit. 
quirement of the system, as of all picture transmission 


tinct advantages over other 
systems, as, for instance, 
dual reception ‘by photo- 
graphy and by a pen and ink 
drawing which forms itself 
under the observation of the 
attendant as transmission is 
taking place, thus enabling 
a check to be kept on the 
quality of the result ; and the 


peculiar wavy lines of which the photograph is made up, 
particularly 


suitable for newspaper 


Synchronising System. 


and can be used on any 
An essential re- 
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RECEIVING STATION AT KOKO HEAD 
CONFIRMING MESSAGES FROM 


RECEIVING STATION 
AT MARSHALL 


AUGUST 5th, 1925. 


RECEIVING STATION 
RIVER HEAD L.I. 


NEW YORK EEEE nenea e a SC 
Baan erase ae EE ER E EE D an Eui Ss s ere e Cue Gree -Ér 
TEANSMITTING APPARATUS PED MARSHALL 2a ANS j Ena a a EE E 
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HONOLULU © £7 “OLANO LINES. = S STATES 
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=o za “TRANSMITTING APPARATUS © my 
RADIO PHOTOGRAPHIC f AT BOLINAS Aei 


TRANSMITTING APPARATUS 
AT HONOLULU 
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Stages in Gaani | a nective from Honolulu to New York, consisting of links by land wire and wireless. 


systems, is’ absolute synchronism of -the sending and 
receiving apparatus. If the receiver should lag behind 
the transmitter, the picture will be blurred and unrecog- 
nisable. The synchronising apparatus is, therefore, of 
the greatest importance. In the Ranger system this con- 
sists of special driving motors, one geared to the trans- 
mitting cylinder and one to the receiving cylinder, syn- 
chronism being maintained by a tuning fork. This tun- 
ing fork keeps the motor correctly geared to time, in 
spite of the load of electric current variations.~ The 
photographic film, which is fixed in place on the glass 
cylinder, may be either positive or negative, but a posi- 
tive is generally used because it enables the operator to 
form a better judgment of the values of light and shade 
in the picture. A contrast of pure white and solid black 


gives the best results in the present stage of experiments, | 


= but a fair amount of shade and detail is procurable. 
Inside the glass cylinder there is a small but powerful 
electric light which is focussed through lenses and sends 


APPARATUS FOR THE TRANSMISSION OF PICTURES. The sensitive photo-electric cell is contained in the cabinet (D). 
fiim is held under the glass cover (G) and the direction of rotation of the cylinder is controlled by the stops (H). 


The 


a beam through the film in a tiny point of light. 
drum only describes a half circle, and rotates back- 
wards and forwards through this are at a fairly high 
speed, moving a fraction of an inch horizontally at 
the end of each rotation. ‘Thus the beam of light, which 
is stationary, passes through every part of the picture 
during the process of transmission. The beam is 
directed into a light-proof box, inside which is a photo- 
electric cell, the electrical resistance of which changes 
in accordance with the amount of light which falls upon 
it, and in this way reflects the light and shade of the 
picture. 


_ New Type of Photo-electric Cell. 


The particular type of photo-electric cell used has 
been developed by the General Electric Company of 
America. It consists, essentially, of a pear-shaped bulb 
2hin. in diameter. The positive electrode enters through 
the neck of the bulb, but makes no contact with the 
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Photograph Transmissions.— : l 

interior surface. The negative electrode enters through 
the wall of the bulb, and makes contact with tbe metal- 
coated inner surface, with the exception of a small 
clear space 14in. in diameter opposite the negative lead. 
This space serves as a Window for admitting the light 
The whole of the inner surface of the bulb is 
coated with a thin, highly reflecting coat of metal which, 
besides rendering the bulb opaque to light, except at the 
window, ensures good conductivity for the electric cur- 
rent. The cell is filled with argon, and potassium com- 
pound is deposited on the inner surface. This produces 
a current depending upon the amount of light received. 
The more brilliantly illuminated it is the greater the 
current that is allowed to pass. -The current enters 
the photo-electric cell through the negative electrode, 


_ and passes through the argon filled space to the anode. 
The light sensitive bulb coating gives off electrons de- 


pending in quantity upon the amount of light passing 
through the window. Changes in the amount of light 
reaching the cell have their counterpart in the output of 
current. In this way the variations of light and shade 
are recorded as the film sweeps past the beam of light. 


Transmission of the Picture After Analysis. 


Current impulses from the photo-electric cell pass 
through a series of vacuum amplifiers, and are fed into 
a modulating device preparatory to transmission over the 
ordinary wireless signal circuit. The electrical equiva- 
lents of the picture are then transmitted over land lines 
to the wireless station—in the case of the English de- 
monstration given some time ago, from London to -Car- 
narvon. At the wireless station the- impulses from the 


land line operated small relays which in turn controlled 
from. the 


thé “more powerful currents which flowed 
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200-Kw. generator to the antenne system. The signals 
were then radiated from the antennz in interrupted 
impulses similar to the dots and dashes of the Morse 
code. These signals were received at Riverhead, Long 
Island, New York, in the same way and on the same 
apparatus as the commercial Morse signals, though, in- 
stead of dots and dashes, they were an unintelligible | 
series of electrical impulses. They were passed through 
valve amplifiers and then over land lines to the office 
of the Radio Corporation in New York. | 


Apparatus for Recomposition of the Picture. 


Here the unintelligible code carrying the photograph 
was passed through a traaslating device, in which each 
electrical pulse of energy had its own definite task to 
perform in reassembling the picture which came out of 
the machine as a stippled engraving in the shade values 
of the original picture.: | l ` 

The picture is reproduced in duplicate, one copy being 
a photographic film and the other a pen and ink drawing 
on a strip of paper. The drawing is made by a specially 
constructed fountain pen which bears against the paper 
wrapped round a rotating cylinder. The pen is attached 
to an electrically controlled lever in such a way that 
every pulse of electric current which passes through the 
coils of the relay draws the pen into contact with the 
surface of the paper and makes a fine ink mark. A 
changing current fed through the magnet coils caubes 
the pen to wriggle in step with the current impulses. 
This produces curious irregularities, and gives a stippling 
effect, which is very pleasing as compared with the rigid 
straightness of the lines produced by other methods. 
The marks do not appear in exactly the same place in 
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THE RECEIVING APPARATUS. The motor (A) drives the cylinder (C) on which the pictur: is recorded through the train of 


wheels (B), the speed synchronising with that at the transmitter. 


The pen (D), fed from the ink reservoir (E), draws the * pen 


picture,” and a duplicate may be recorded photographically within the camera box (F). 
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Photograph Transmissions.— 


any two transmissions, so that each transmission has an 


individual character of its own. In watching the pen 
in operation, it is difficult to believe that it is not guided 
by a human hand, "so deliberate -and reasoned do its 
movements appear. When 128 lines are laid side by 
side in each inch, the dot and dash effect disappears, 
and wavy, horizontal lines appear in a kind of herring- 
bone pattern. This waviness is due to the capacity in- 
troduced into the actuating circuits mainly to minimise 
the effects of atmospherics producing a delay which 
results in the dot and dash appearing in slightly different 
positions in each line. ‘This effect also gives the in- 
dividual character to each drawing to which reference 
has been made. i 

This wavy effect was not sought by the inventor, but 
it has proved to have a certain value. If there is any 
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slight difficulty at the, receiving end the picture is likely 
to be systematically streaked, and it has been found that 
the wavy pattern disguises the streaks. At first the pen 
was used as a check to the camera, but it was afterwards 
found that it produced pictures which had some advan- 
tage over those made by the camera, so that now the 
pen pictures are used as often as the photographic ones. 


From the illustrations accompanying this article, it 


will be seen that while much has yet to be done in order 


to ensure reception of perfectly satisfactory pictures by 
wireless, the Ranger system has every appearance of 
being a commercial reality. It is understood that experi- 
ments have been taking place for some months past 
between England and America on this system, and that 
a possibility of introducing it commercially is under 
consideration. 


Whittington. 


(July 2nd to 7th.) 

Great Britain:—2CC, 2KF, 2MC, 
2NM, 20D, 2LZ, 2XY, 5AAR, 51G, 5LF, 
5SI, 5SZ, 6GH. 61M. France -—8CT, 
8CO, SDT, 8DP, 8FQ, 8FW, 8WA, 
8BON, 8GVR, 8WAG, 8HGV, 8RDI, 
8VAA. (Heard on 30 to 50 metres). 

(0-v-1) R. PoLrLock. 


Smethwick, Staffs. 


British :—2CC, 20X, 20W, 2KW, 2LZ, 
2NB, 2WY, 2YX, 5BA, 5MZ, 5QX, 5SZ, 
5VQ, 6QB, 60T, 6UX, 6US, 6AL, 6FG, 
 6RM, 6TD, 5RZ, 6YR, 6NS, 6RM, 
6TD, 5RZ, 6YR, 6NS, 6RM, 5SL, SHA, 
6BT. French :—8FQ, 80W, 8AR, 8KZ, 
8HM, 8QZ, 8WU, 8RLH, 8FU, 8RLS, 
8WAL, 8SSC, 8PL, 8HID, 8DO, 8MN, 
8LL, 8PLM, 800, 8FI, 8RIC, 8TM, 


8RV, 8TVI. Belgian :—R2, R7. 
Finnish :—1 NA, 2ND. German :—X2. 
Dutch:—OPM. Italian:—1RT, 1MT, 


SOK, Sokolinki (station). American (20-40 
metres) :—lAAC, 1ASF, 1BOQ, 1CCX, 
1CKP, 1CMP, 1CMX, 1ER, 10W, 2DK, 
9CCX, QEFZ. Canadian :-—1EB. 
Raru H. PARKER, 
G2KK. 
West Norwood, London. 


2AOX, 2BLB, 2BM, 2HD, 2NB, 2PY, 
OVX, 2XV, 5FT, 53H, 5HX, SOC, STV, 
5VA, 5XY, 5ZA. 5ZH, 6BD, 6DO, 6TX. 
6UH, 6YR, ILAE, I1BP, 11FP, B2SSK,. 
BF2, BP7, BZ2, BD7, BZ1, BQ2, BR2. 


BR7, BK7, BH6, NOPM. NOMR, NOFP, 


NOFO, NPB8, SMNG, SMVH, SMVU, 
SMZS, YZ, KY4, KL4, PCUU, OCDB, 


NRL, WIZ, PE, X3AD, S2NC, 
3AKK (?). L. H. THomas (G6QB). 
Braintree. 


Australia :—3EF, 3BD, 2YI, 2CM (on 
33-35 metres), 3BQ. New Zealand :-- 
2AE.. Brazil :—1AB (on 35 metres). Ar- 
gentina ;—CB8 (on 35 metres). 

D. Woops (2AXZ). 
New Haven, Conn., U.S.A. 

English -—2KF, 2XY, 5DH. French :— 
8QQ, 85M. 8ALG, 8YOR. Zalian -— 
JER. Argentine :-—2AF. New Zra- 
lund -—2AE, 4AA, 4AR. Australian :— 
2DK. 2DS. 

(All on about 40 metres.) 

C. B. Weep (ULBHM). 
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Calls Heard. 


Extracts from Readers’ 
Logs: 


Sheffield. 


British -—2DX, 2FT, 2HQ, 2KF, 2LZ, 


2NB, 2NX, 2NM, 20D, 2VX, 2XY, 5EA, 
5KY, 5LF, 5MA, SNW, SSI, 5TA, 6AV, 
6RM, 6VM, 6VP. French: 4SR, 8AG, 
8AQ, 8CC, 8CK, 8EU, 8FT, 8FW, 8NA, 
8NX, 8RA, 8TK, 8UT, 8VU, 8WA, 
8WOG, 8WOZ, YZ. Dutch:—OGN, 
OGO, OPM, 2PZ, PCMM. Ccrecho- 
Slovakian :—OKG. German :—4EA, 
XOX. Belgian :—Q2 G6. Danish :— 
TZM. Swedish :—5MYZ. Unknown -?- 


CBY, 4UI, 5Y5, 3CA. 
E. W. Cross. 
Cromer. 
dAmerican :—4ET, 5AA, SNR, 5UI, 
5XI, SWI, 850, 8TID, 8TK. Mexi- 
cun :—BX. South American :—UR. 
Italian :—1C0. Belgian :—02, 12, X2. 
French :—Y Z. Mosul :—QGHH. Un- 
known :—STT. 
(0-v-0.) 
A. A. BARRETT (2AJP). 
Madeira. 


(During the Month of June, 1925.) 
British :—2KF, 
8ALG (Algerie), 8MAR, 8CT, 85M, 8QQ, 
8F U. Dutch :—PCUU. American :— 
9GL, 2AHK, 9CJ, 1ANQ, 8NB, 9KH, 
2HA, 1AMS, 1BQÍ, 8DON, 2EM, 2AJK, 


1ABS, LADU, 9FK. 2CKP, IPL 
Swedish: SMYV. Unknown -—OCKJ, 
YZ1. 


Reinartz, O-v-1. 
A. C. pr OLIVEIRA (P3CO). 


Burnley, Lancs. 


July AIst—-July 19th. Below 
America: LABP, 1AR, IARH, 1BDN, 
IBES, 1BHM, 1CCX, ICME, 1CMP., 
1CMX, ICMY, 1JN, 1JW, 1KKX, 1UJ, 
LUST, 1UW, IXF, 1ZA, 2AFN, 2BIA, 
2CTH, 2DGI, 2GK, 2GY, 2MW, 2ULC, 


120 m. 


9GZJ, WIR, W1Z, WSC. 


5DH, 2DX. French :-— 


8BON, 8DON, 
Cuba :-—2BY. 
1AR, 1BG. Brazil :— 
Argentine :—A8, CB8. 
India :—7X X. Scandinavia :—2NM, 
TEC, 7ZM, SMYZ, SMYY, SMVU. 
Italy :—1 AS, 1CM. Belgium :—G6, E2, 
X2, R2, B9, P7, K2, E7. France:— 
8ALG, BAZ, SBN, 8EU, 8FN, 8GNA, 
BAB, BRA, 8RI, SRIF, 8RCR, 8TOK, 
80T, 8VAA 8WA, 8PRI. Holland : == 
PCMM, 000, ORW, OBA. Britain :— 
2BDQ, 2CC, 2DX. 2KF. 2LZ, 2MK, 
2NB, 2NM, 20D, 2QM, 2SW, 2S2, 2VR, 
2V0, 2XV, SDH, SSI, 5QV, 5UW, 6RH, 
6RM, 6JV. “Miscellaneous: -—MIDH, 
HOWWZ, HICK, EAC9, EA4T, 8BP 9B, 
2FE, 1PL, 9XR, M17, KXH, BSM. 
KX8, PAR, CBY, GTRS. 
J. Mvcscutt. 


2XI, 2XU, 3KK, IW, 


Canada :—1 AM, 
1AB, 2SP. 


East Molesey. 


(From July 1st to July 13th.) 

British :—2AH_ (telephony). 2DF, 
2HP, 2HY. 2KV, 2MA, 2NB, 2NG. 
2UN, 2ZG, 5AI, 5DK, 5KY, 5MA, 5MS, 
50G, 5QX, 5SV, 6AL, 6DO0, 6JV, 6MF’, 
6SU, 61D, 6VP, 6YQ, 6YA. French :-— 
B8AQ, 8CAX, 8CC, 8CV, 8DI, 8GVR, 
8IPK, 8JO, 8KIR, 8KK,. 6KR, 8MJU, 
8NA, 8NO, 8NOK, 8NOO, 8NTA, 8NY, 
8PKX, 8RCR, 8TK, 8VV, 8WO, BWOZ. 
8YB, BZN, 823. Dutch :—0PM, OMS, 
ORM, ORO, OWW, OZN, PB8. Bel- 
gian -—2I, 2Q, 2R, 4RE, 4UC. Swedish: 
—SMHI, SMRA, SMRG, SMYZ. Mis- 
erllaneous - -—TWOZ, 9AOB, 7G, USRZ, 
KXH. G. M. THomas. 


Addresses of Stations Wanted. 


We have received enquiries from vari- 
ous correspondents regarding the QRA’s 


of the following stations, and shall be 


glad if any of our readers can give the 
required information :— 

SCA (no nationality letter given; 
heard calling 2MA and 9WWZ, using 
ACCW). 

LOAA (presumed Norwegian). 

RCRL (working with RER). all heard 
on July 7th, on about 50 metres. 

Also :—BZ, 1AP, 1AB, 1AF. and 2SP, 
CIAR, EAC9, G2YT, KXH, MI1AF, 
M4HS, SMVL, STT, U8JMA, Z2AX. 
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OPENING OF THE DAVENTRY STATION. 


Compete Technical Description of the Paipment, 


HE Prime Minister, 
in writing to the 
Managing Director 

of the British Broadcasting 
Company on the occasion of 
the opening of the Daventry 
station, very aptly refers to 
the event as ‘‘ another mile- 
stone on the road to the 
social betterment of our 
people.” The significance of this announcement may 
not be particularly apparent to-day, but those who may 
look back a year or two hence and recall these words 
will undoubtedly regard them as prophetic. 

It was in July, 1924, that 5XX first commenced trans- 
missions as an experimental high power station located 
at Chelmsford, and now, in July, 1925, the permanent 
high power station centrally situated at Daventry has 
come into existence. The station was officially opened 
on July 27th by His Majesty’s Postmaster-General, Sir 
William Mitchell-Thomson, K.B.E., M.P., who, 
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The temporary high power broadcasting oat of 
the B.B.C. at Chelmsford, which has been in opera- : 
tion for over a year for research and development : 
purposes, was replaced on Monday, 27th July, when : 
the new Daventry station was opened by Sir William 
Mitchell-Thomson, K.B.E., M.P. 
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together with the Chairman, 
the Managing Director, the 
Chief Engineer and other 
officials of the British 
Broadcasting Company, 
journeyed to Daventry from 
London with a large num- 
ber ‘of guests of the com- 
pany who had received invi- 
` tations fo be present on this 
important occasion. The opening ceremony took place 
before the microphone in the small studio which has 
been provided in the station building. Daventry, it 
must be remembered, is not located in an easily acces- 
sible spot, for the nearest town of importance is North- 
ampton, a distance of 12 miles by road. On this 
account there is no intention of conducting elaborate pro; 
grammes from the station studio, as the London studio 
will be used and connection be made through to Daventry 
by Post Office land lines. The large number of reports 
which have been received by the B.B.C. all indicate that 


H.M mcrae ha Be Sir Wm. Mitchell-Thomson, Bt., K.B.E., M.P., standing oore e microphone in the studio at Daventry. 


With him are: The Mayor of Daventry, Coun 


Io 


cillor J. H. Johnson (in robes) ; J. 
Gatatora (Chairman); Sir Wm. Bull at the right of the microphone and Mr. Lute "Engineer-in-Charge, on the extreme right. 


W. Reith (Managing Director); Lord 
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Opening of the Daventry 
Station.— | 
reception» is Sutiatabtoty 
almost all over the country, 
and this speaks well for the 
efficiency of the station. 
The opening of the station 
was the occasion for appre- 
ciation to be expressed by 
Lord Gainford, the chair- 
man of the BEC. of the 
excellent relations which 
=- had always existed between 
the company and the Post 
Office ever since the incep- 
tion of broadcasting, whilst 
Capt. P. P. Eckersley, the 
chief engineer, took the 
opportunity of acknowledg- 
ing the work of the mem- 
bers of the technical staff of 
the B.B.C.. and the Various 
contracting firms’ who had 
been entrusted with the erec- 
_tion of the station. The 
= actual wireless equipment was supplied and installed by 
Marconi’s Wireless Telegraph Company, whilst the con- 
tract for the masts and aerial equipment was given to 
the Radio Communication Co., who, in turn, engaged the 
services of Mr. C. F. Elwell for the design and con- 
struction of the masts. Mr. Elwell has been responsible 
for mast erection work at a large number of modern 
high power stations. The Western Electric Co. 
designed the special line amplifier, and co-operated with 
the B.B.C. and the Post Office in making possible the 
transmission of programmes from the London studio to the 
Daventry station. 
The Postmaster-General, in his address, commented on 
the question of the utilisation of broadcasting for the 
transmission of political speeches, and expressed the hope 


that, as far as possible, broadcasting might be kept clear 


of party politics and operate solely as a national service. 
For the B.B.C. to associate itself with political matters 
would, he thought, make the position in the future more 
difficult and hamper the policy of those responsible for 
guiding the destinies of the B.B.C. in a way which he 
considered would be regrettable. 

Below we are able to publish various technical details 
of the equipment of the station which were not available 
until the date of the opening, together with some addi- 
tional photographs. 

The building is a brick and steel girder construction 
of dimensions r116ft. by 64ft., and 16ft. high to the roof 
eaves. The interior is divided into two main portions, 
one for housing the rotary electrical machinery, having 
a floor space of about 1,500 sq. ft., and the other, in 
which the wireless transmitting apparatus is installed, 
occupying a space of about 3,300 sq. ft. The building 
also provides room for a studio, a workshop, and a store 
room, besides various smaller compartments to be used as 
offices, etc. 

The masts are two in number, 
sooft., and are placed 8ooft. 
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A view of the interior of the station. 
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The control table can be seen on the right. 


of the stayed type, or iron lattice-work construc- 
tion, and of triangular section. 
Aerial System. 

The ‘F ” shaped aerial is composed of a ten-wire 
cage along the horizontal portion, which has a length of 
6ooft., with a down lead consisting of a six-wire cage 
brought to an insulator and lead-in trunk placed on one 
of the roof ridges. 

The earthing arrangements comprise a number of metal 
plates sunk in the ground and forming a ring round the 
building. A wire from each earth plate is led upto an 
insulator on a 15ft. mast, of which there are thirty-eight 
disposed in a circle of 1ooft. radius from the aerial 
trunk, and then above the roof to a ring fastened round 
the trunk. From this ring a couple of copper strips are 
taken down inside the.trunk to the earth terminals of 
the transmitter. Such a system of earthing forms an 
electrostatic screen over the roof, and probably serves to 
reduce aerial losses to some extent. \ 

' The electrical power is supplied by the Northampton 
Electricity Supply Co. in the form of three-phase alter- 
nating current at 11,000 volts 50 cycles. This is 
transformed down to 375 volts at a substation on the 
site. It was thought undesirable to rectify ‘the three- 
phase supply direct for supplying the valve transmitter, 
as any slight out-of-balance load on onè of the in- 
coming phases might cause difficulty in maintaining the 
requisite degree of smoothing, so retary“Machinery is in- 
stalled to provide a local single-phase supply. Although 
the present rating of the station is fixed at 25 Kw., by 
which is to be understood the mean power input to the 
plates of the magnifier valves, provision has been made 
for a rating up to 60 Kw. on the same basis as regards 


the machinery to meet possible future requirements. AN 


transformers, chokes, cables, and high-frequency ap- 
paratus used in the station have been designed with 
sufficient’ capacity for dealing with this higher power 
when required. 
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Opening of the Daventry 
Station.— 


The power plant consists 
of three 7o-Kw. 1,000-volt 
300-cyele motor alternators, 
two 25-KW. 1,000-volt 300- 
cycle motor alternators, and 
three 10o-Kw. motor genera- 
tors delivering direct cur- 
rent at 20/30 volts. There 
are also a few smaller 
machines, such as motor 
pumps, etc. : 
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Power Supply. 

Two of the 7o-Kw. 
machines are in use at one 
time, the third machine 
being a spare, one machine 
supplying power for the 
modulator valves, and. the 
other for the magnifiers. 
One 25-Kw. alternator is 
run for supplying power to 
the drive oscillator, and also 
for lighting the filaments of 
all the rectifying valves. 
The direct current motor generators are used for lighting 
the filaments of the drive, sub-modulator, modulator, 
and magnifier valves, two of these being required, 
leaving one available as a reserve. All these machines 
are fitted with individual self-exciters. 

-The design of the wireless apparatus has 


been 


The machine room and control panels. 


A new photograph of the two masts and the station buildings. 


based upon the experience obtained at Chelmsford 
with the experimental high power broadcast station 
5XX,; in fact, both stations are similar as re- 
gards the theoretical circuits. ‘In the new station 
more attention has been paid to the appearance of 
the various units, and the control switching has been 
elaborated, with a view to 
securing greater conveni- 
ence of operation and 
quicker repair in the event 
of a breakdown. The 
wireless transmitting gear 
may be conveniently 
described under the follow- - 
ing heads. 


The independent drive 
comprises two — air-cooled 
rectifying valves, type 


MRọ, and one water-cooled 
oscillator, type CATr. 
The rectifiers are arranged 
for full wave rectification, 
and simply direct current at 
ten thousand volts through 
the usual smoothing circuit 
to the oscillator anode. The 


drive oscillatory circuit is 
constructed of a pair of 
copper strip inductances 


astatically connected to re- 
duce the external field, and 
an air dielectric condenser 
shielded by a metal case. 
The plate mput to the drive 
oscillator is about eight 
kilowatts, which is an un- 
B I7 
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Opening of the Daventry Station.— 

usually high ratio of the power supplied to the magnifier, 
but this permits of securing the necessary magnifier grid 
excitation with a very loose coupling, resulting in 
negligible reaction back on the drive and consequent 
freedom from frequency variation with variation of 
magnifier input. 

The magnifier unit is formed of four water- 
cooled rectifier valves, type CAR2, and three water- 
cooled oscillatory valves of the same type as the drive, 
namely, CAT1. The oscillator valves are capable of 
dealing with an input of thirty kilowatts at ten thousand 
volts, and in this station are normally operated at 10,000 
volts with a plate current of 2.5 amperes. The filament 
input is the same for all the water-cooled valves used, 
namely, ı Kw. each at 20 volts 50 amperes. The oscil- 
latory circuit of the magnifier consists of an inductance 
of stranded cable and a shielded air condenser. The 
grids of the magnifier are excited inductively from the 
drive circuit, the direct grid current required being about 
300 milliamperes for. the three valves. The grid circuit 
includes an anti-reaction coil which is inductively coupled 
to the plate inductance in such a manner that the internal 
valve capacity coupling is neutralised, so that it is not 
possible for the valves to operate as a self-oscillator if 
the drive excitation is removed. This adjustment is an 
important factor in securing stability of working and 
constancy of wavelength. The closed oscillatory circuit 
of the magnifier is inductively coupled to-the aerial tuning 


inductance which is of the same stranded cable as the 


closed -circuit coil. . > 
Modulating Equipment. 

The modulator consists of four water-cooled 
rectifiers, type CAR2, and six water-cooled modulators, 
type CAM1. The modulating valves are similar 
in size and appearance to the oscillators, but have 
a much more open grid mesh with a low amplification 
factor. The modulator is worked with plate voltage 
and current equal to that of the magnifier, the current 
been adjusted by the setting of the grid negative 
voltage. For normal working this setting is between 
1,200 and 1,300 volts negative, thus a large grid sweep 


is possible during modulation without running into grid 


current. The grid negative voltage 1s obtained from a 
dry cell battery, and as no current is taken from the 
battery this source is quite satisfactory. as has been 
proved by twelve months testing at the (Chelmsford 
station. 

The smoothing circuits for a set of this size present 
something of a problem,.as the permissible ripple is 
very small for high quality broadcast telephony, and the 
smoothing units are necessarily somewhat bulky and 
costly. 
sist of zinc plates with glass dielectric, oi] immersed in 
porcelain containers. The total capacity used on each 
half of the circuit is approximately 3.5 microfarads and 
the inductance about 16 henries. The smoothing in- 
ductances are closed iron core chokes placed in oil tanks. 
Each choke contains about 5 cwt. of iron, and there are 
cight of these in all. 

One air-cooled valve, type MT 7B, operated from the 
same high tension source as the main modulator, and 
coupled by resistance and capacity to the grids of the 
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modulator valves, functions as the sub-modulator. The 
grid of the sub-modulator is in turn coupled also by 
resistance and capacity to the sub-sub-modulator which 
is a block of four LS5A valves supplied by a 400 volt 
accumulator battery and with accumulator heated fila- 
ments. The usual land line amplifiers are situated 
In a separate room removed as far as possible from the 
high-frequency apparatus, and are adaptable for ampli- 
fying either the audio-frequency currents coming over 
the land lines or those from the microphone in the local 
studio. 

The arrangements made for water cooling the valve 
anodes deserve attention. As the anodes are at high 
potential it is necessary to insulate the valve water 
jackets from the main supply of water. This is accom- 
plished by running the water both in and out of the 
jackets through spraying nozzles. The water spray 
forms an almost perfect insulator, and, therefore, no 
loss is sustained by leakage. ‘The cooling water is 
stored in a concrete lined pond holding about 5,000 
gallons, and is pumped from there up to a tank in the 
roof, falling by gravity through the valve jackets back to 
the pond. The rate of flow is adjusted to allow about one 
gallon per minute through each valve jacket, and under 
these conditions the water leaving the valves is only 
increased in temperature a few degrees. As it is 
important to use coolmg water free from lime or other 
ingredients capable of forming a deposit on the anodes, 
rain water is utilised, and arrangements are made to 
drain water from the roof into the storage pond, a rain- 
fall of one inch giving about 1,000 gallons to the pond. 

The apparatus for controlling the power input to the 
various sections of the transmitter is mounted on one con- 
trol table placed in such a position in the apparatus room 
that the shift engineer at the control table has a clear view 


_of the valve panels and the various indicating instruments 
,mounted thereon. 


On the control table are mounted the 
exciter field rheostats of all the alternators and dynamos, 
so that the machines can be brought up to the required 
voltage from there. Magnetic trip switches enable 
any particular machine to be cut out at quick notice if 
necessary, and a master switch is available which, when 
opened, stops all the machines generating, except the 
filament lighting dynamos. The whole of the high 
tension wireless apparatus is enclosed by-a metal railing, 
the gate of which has a safety switch to cut off power 
when opened. The system of relays and wiring adopted 
renders it necessary to start up in a certain prescribed 
order of operations. The high tension voltage cannot be 
apphed to the drive oscillator unless the safety gate is 
closed and the valve filaments alight, neither can the 
power be thrown on the magnifier and modulator valves 
until the gate is closed, all filaments fully alight, and 
the drive oscillating at approximately its correct input. 
Also, if for any reason the drive should cease oscillating 
the set 1s automatically shut down. A wavemeter with 
visual indicator on the control table keeps the shift 
engineer informed as to the wavelength constancy, and 
can show half a metre variation from the correct value. 

Even in such a rapidly expanding art as wireless 
telephony it seems more than likely that the Daventry 
station will serve as a model of what is desirable in a 
super broadcast station for several years to come. 
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Events of the Week in Brief Review. 


NEW BROADCASTING STATION FOR 
BRUSSELS ? 

A proposal is under discussion for the 
provision of a second broadcasting station 
at Brussels, according to our contem- 
porary La T.S.F. Moderne. Such a 
station would probably be controlled by 
the Soir newspaper. 

0000 


INTERNATIONAL CODE FOR PARIS 
TIME SIGNALS. 


. JAZZ MUSIC FROM CHINA. 

A new manifestation of the ‘‘yellow 
peril ©“ is observable in the recently pub- 
lished programme of the Shanghai broad: 
casting station, which includes two hours 
of jazz band music each day. The 


station transmits daily, except Sunday, | 


on a wavelength of 356 metres, opening 
at 9.45 a.m. (local time), and closing at 
11 p.m.. ) 


At Tientsin the Japanese firm of 


The abolition of the old Paris code by, ce7rssho and Co. transmit daily gramo- 


means of which the Eiffel Tower still 
transmits time signals.at 10.45 a.m. and 
p-m., was, we understand, recommended 
by the Commission de lU’Heure, of the 
International Astronomical Union at its 
recent meeting at Cambridge. The Com- 
mission recommended the adoption of the 
International Code with this difference, 
that in place of the last three dashes 
each of the three minutes shall end with 
the six dot seconds as transmitted by 
2LO. 
oo0oco 
EXPERIMENTS ON THE RIVER. 

The problem of keeping cool on a hot 
day, even during the excitement of out- 
door transmission and reception, was 
effectively solved by the Hounslow and 
District Wireless Society on a recent Sun- 
day, when a highly successful “River 
Day’’ was held. A photograph taken on 
this oceasion forms our cover illustration 
this week. 

0000 

AMATEUR WIRELESS IN EARTHQUAKE. 

The recent disastrous earthquake at 
Santa Barbara, California, called forth 
the pertinacity and resource of two wire- 
less amateurs, Messrs. Brandon Went- 
worth and Graham George, by whose 
united efforts the stricken city was firs! 
pat in touch with the outside world. 

Although both their stations were 
smashed in the general upheaval, Went- 
worth and George were undeterred. With- 
out delay they made for the local wire- 
less store, and within an hour of the 
first shock they had assembled a three- 
inch spark coil, a rotary gap, a twelve- 
volt battery, and a transmitting key. An 
undamaged superheterodyne receiver from 
the store stock was commandeered, and 
the pair then sent out the S.O.S. In a 
few minutes replies were received from 
two ships, which were able to summon 
naval aid. 


OPENING OF DAVENTRY. The Post- 
master-General, Sir William Mitchell- 
Thomson, Bart, K.B.E., M.P., ‘‘ snapped” 
in company with Lord Gainsford, P.C., 
at the base of one of the 500-ft. masts. 


phone selections on 350 metres between 
7 and 9 p.m. It may be pointed out that 
time on the East Coast of China is 8 
hours fast of Greenwich. 
coooa 
AUSTRALIAN SHEEP FARMERS AND 
WIRELESS. . 
A unique wireless service to be estab- 
lished shortly for the benefit of Austra- 
lian farmers has been described by Mr. 


E. T. Fisk, Chairman of the Amal- 
gamated Wireless (Australasia), Ltd., in 
an interview with The Morning Poet. 
The projected service will establish wire- 
less communication between the remotest 
sheep-stations and the nearest telegraph 
stations. These will be linked to the 
Central Wireless Station, which will be 
in direct touch with the outside world. 

Mr. Fisk, in company with Mr. G. 
Mason Allard, Chairman of the Amal- 
gamated Wireless (Australasia), Ltd., is 
ut present on a visit to this country for 
the purpose of completing arrangements 
for ‘‘beam”’ wireless communication be- 
tween England and Australia. 

N OoOO 
AMERICAN RADIO DEFICIT. 


The first deficit in its history has been 
reported by the Radio Corporation of 
America, the last quarter’s earnings 
showing a net loss of $391,000, compared 
with a net profit of almost $2,000,000 in 
the March quarter. 

The chief cause of the decline is stated 
to be the price cutting of rival companies, 
the Radio Corporation having refused to 
lower its prices. Seasonal conditions are 
also regarded as partly responsible for 
the unfavourable results. 

oo0oo0o 


WEATHER BROADCASTS FOR SHIPS. 

-At the expense of fitting a small broad- 
cast receiver any vessel in the vicinity of 
the British Isles may now obtain weather 
forecasts for the succeeding 12 hours as 
a result of a new arrangement made by 
the Board of Trade. Provgsion has been 
made for broadcasting certain portions of 
the weather Shipping Bulletin by coastal 
stations and by the B.B.C. The 
Daventry station broadcasts the Meteor- 
ological Office forecasts at 9.30 a.m. | 
(G.M.T.), and the stations at Liverpool, © 
Bournemouth, and Newcastle transmit 
local forecasts between 9.20 and 9.35 
pes oooo 


MILL HILL WORKS WITH MACMILLAN 
EXPEDITION. i 

Mr. C. W. Goyder (G2HM), of Mill 
Hill School, one of the first British ama- 
teurs to communicate with New Zealand, 
has gained further distinction by secur- 
ing two-way communication between this 
country and the MacMillan Arctic Expe- 
dition ship "` Bowdoin.” Communication 
was first established on Saturday, July 
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18th,. and subsequent signals have been 
exchanged with the ‘‘Bowdoin,’’ since 
she crossed the Arctic Circle, between the 
hours of midnight and 6 a.m. 

Mr. Goyder's apparatus is of unusually 
simple construction. He works with a 
Mullard 250-watt valve on a wavelength 
of 40 metres, and employs a single-wire 
erial. The receiver makes use of the 
Reinartz circuit, an interesting point in 
. view of the fact that Mr. J. L. Reinartz, 
its inventor, is the operator of the equip- 
ment on the ‘‘ Bowdoin.” 

Immediately Mr. Goyder picked up his 
first signal from the Arctic regions he set 
about to transmit, and received an 
acknowledgment at qnce, together with a 
request from the explorers to forward 
messages on their behalf to friends in 
the United States. 

The Science Master at Mill Hill School 
will be glad to hear from any who receive 
signals from the ‘‘ Bowdoin.” 

ooo 
FRENCH AMATEUR SEEKS 
, TESTS. 


F8U0U, an amateur residing 
near Paris, wishes to arrange 
tests with British amateurs on 
wavelengths between 20 and 40 
metres. He transmits, princi- 
pally on 36 metres, and with a 
power of 45 watts, every Tues- 
day and Friday evening. Com- 
munications may be addressed 
to F8UOU, c/o Mr. E. J. 
Erith, Winchfield, Albion Road, 
Sutton, Surrey. 

ocoo 

HIRE-PURCHASE ACCUMU- 

LATOR SERVICE. 

A useful “ Accumulator Ser- 
vice” is being conducted by 
Messrs. James and Williams, of 
31, Queen’s Road, Battersea, 
S.W.8. In addition to the 
usual charging arrangement, - 
whereby an accumulator is col- 
lected, chirged, and delivered 
for a small fee, an inclusive 
fee has been arranged for the 
provision of this service over 
a period of three months. The 
firm has also instituted a hire- 
purchase scheme, whereby cus- 
tomers may pay an inclusive 
quarterly fee for the service, 
the accumulator becoming the 
property of the customer after 
four quarterly payments. The 
firm maintains a 24-hour de- 
livery service. 

cooc l 
. ARCTIC SIGNALS HEARD IN 
NEW ZEALAND. ; 

Mr. I. H. O’Meahe (New Zealand 
2AC). of Gisborne, is reported to have 

icked up short-wave signals from the 
facMillan Arctic Expedition. 

ocoo 


> NRRL STILL BUSY. 

NRRL, the experimental short-wave 
station with the U.S. Pacific Fleet, is 
maintaining its activity under the con- 
trol of Lieut. F. H. Schnell, of the 
American Radio Relay League. Although 
the fleet is steadily steaming south-west 
and rapidly increasing the distance from 
the United States, consistent’ reports are 
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still being received at League Head- 
quarters of the reception of NRRL by 
American amateurs. One of the most in- 
teresting reports is that of W. K. Francis 
(U8PL), of Shawnee, Okla., who has re- 
ported good reception when the fteet was 
«,000 miles south of Honolulu. 
oo0o0o 
BRITISH ENGINEERING STANDARDS 
ASSOCIATION. 

In accordance with a scheme to widen 
the scope and influence of the work of 
the British Engineering Standards Asso- 
ciation, the Main Committee of the 
organisation has decided to enlarge the 
membership so as to enlist the active sup- 
port of all the great industries of the 
country. 

The new membership is to include pro- 
fessional engineers, industrial firms, and 
business men, who are invited to become 
members of the B.E.S.A. at a minimum 


OPERATOR ON THE “BOWDOIN.” Mr. John L. Reinarts, 


the well-known American amateur, who. is in cha 
wireless apparatus on the MacMillan Expedition. 
graph shows the Zenith-Reinartz short-wave transmitter with 


which the “ Bowdoin ” is equipped. 


annual subscription of two guineas. The 
Prime Minister has addressed a letter to 
the Chairman, Sir Archibald Denny, 
Bart., expressing the hope that the Assò- 
ciation will be successful in this effort, 
which he feels sure will contribute 
materially to maintaining and improving 
the efficiency of our national mairie 
oo0oo0oo0 


VACANCIES FOR R.A.F. CADETS. 

The next examination of candidates for 
entry as flight cadets to the Royal Air 
Force Cadet College, Cranwell, in 
January, 1926, will begin on November 
17th. On this occasion not less than 35 
cadetships will be offered. Forms of 
entry, which can be obtained from the 
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Secretary, Civil Service Commission, 
Burlington Gardens, W.1, will not be 
accepted, in any circumstances, later than 
September 17th. The work offers great 
scope both in its military and in its 
technical aspects to young men of ability, 
and facilities are given to officers to 
specialise in aeronantical engineering, 
wireless telegraphy, aerial gunnery, and 
other subjects. 
o000 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 

The Committee of the wireless section 
of the Institution of Electrical Engineers 
elected for the session 1925-1926, com- 
prises Major Basil Binyon (Chairman), 
and Messrs. R. C. Clinker, P. R. Coursey, 
C. F. Elwell, Prof. C. L. Fortescue, 
Prof. G. W. O. Howe, Capt. N. Lea, 
C. F. Phillips, Capt. H. J. Round, E. H. 
Shaughnessey, Commr. J. A. Slee, 
C. F. Trippe, L. B. Turner, 
Commr. G. C. Cardy, Major 
H. C. B. Wemyss, Major H. 
P. T. Lefroy, and Major A. 
G. Lee, members of the Coun- 
cil, the Jast four being nomin- 
ated by the’ Admiralty, War. 
Office, Air Ministry, and Post 
Office respectively. 

0000 
THE PRIME MINISTER AND 
DAVENTRY. 


The following is the text of 
a letter from the Prime Minister 
to the Managing Director of the 

| B.B.C., written on the occasion 
of the opening of the Daventry 
Station :— 
10, Downing Street, 
Whitehall, S.W.1. 
July 21st, 1925. 
Dear Mr. REITH, 

I confess to a feeling of 
keen disappointment at my in- 
ability to attend the opening of 
the new Wireless Broadcasting 
Station at Daventry. 

It is not too much to say that 
broadcasting is already contri- 
buting appreciably to the happi- 
ness and knowledge of the 
present generation. The open- 
ing of the Wireless Broadcast- 
ing Station at Daventry—the 
highest powered station at 
present in the world—will give 
no fewer than twenty million 
people the opportunity to re- 
ceive both education and enter- 
tainment by means of cheap and 

simple apparatus; and I look upon 
Daventry as another milestone on the 
road to the social betterment of our 
people. STANLEY BALDWIN. 
ooo0oo0o 
CATALOGUES RECEIVED. 


Sterling Telephene and Electric Ce., Ltd. (210 
212, Tottenham Court Road, W.1). Publica- 
tion No. 414. Sterling reaction units and 
adapters, with diagrams of circuits incor. 
porating their use. 

E.. Vincent and Co. (Coimbatore, South Indial. 
“The Wireless Amateur's Handbook.” A 
comprehensive catalogue of wireless sets and 
accessories by various well-known makers, with 
useful notes, glossary of technical terms, and 
list of broadcasting stations. 

(Marconi House, 


phone loud-speakers and amplifiers and the 
various uses to which they have been put. 
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Further Notes on the 
ROBERTS 
REFLEX 

NEUTRODYNE 

RECEIVER. 


By H. A. HARTLEY. 


Roberts reflex neutrodyne receiver * is in properly 

neutralising the capacity of the amplifying valve. 
It should be emphasised that if the neutralising process is 
not carried out properly, considerable interference may 
he caused to other listeners. A further result of such a 
condition is that the efficiency of the receiver may be 
lowered by as much as 50 per cent., and it behoves the 
operator, therefore, to be quite sure that the neutralising 
condenser is adjusted correctly. 

Setting the Balancing Condenser. 

- Since the receiver will radiate if not neutralised, an 
obvious method of carrying out the process is to make 
adjustments until no radiation from the aerial takes place. 
Connect a pair of headphones and a crystal detector in 
series across the aerial and earth terminals, and tune the 
receiver to a nearby broadcasting station. Increase re- 
action to such an extent that the detector valve oscillates 
and an audible beat note is formed with the carrier wave 
of the station. If the amplifying valve is not properly 
neutralised, this beat note will be heard in the headphones 
connected with the crystal detector across the aerial and 
earth. Adjust the neutralising condenser until the beat 
note is no longer audible, ascertaining at the same time 
that the detector valve is stil] oscillating. This is a very 
simple but perfectly reliable method. 

The system devised by the inventor of the circuit is 
as follows :—Closely couple the reaction coil to the 
radio - frequency transformer, and 
tune in the carrier wave of a station 


P roberts the greatest difficulty in setting up the 


s that the beat note is heard as 
above, using only the second con- 
denser. The pitch of the note is 
immaterial, provided that the setting 
of this condenser is not altered 
durmg the subsequent adjustments. 
If the first condenser is now slowly 
totated, the intensity, but not the 
pitch, of the beat note will be found 
to vary on each side of a silent point. 
If it is found that the intensity 
gradually increases, quickly de- 
creases, and guickly increases and 
decreases again, the dial being turned : 


! Described in The Wireless World, 
July Ist, page 2. 


BEAT NOTE INTENSITY 
a 


in the same direction all the time, the proper balance 
has not been obtained, and the neutralising condenser 
must be adjusted until the periods of gradual increase 
and decrease on either side of the silent point are of the 
same extent. This may, perhaps, be made clearer by 
means of Fig. ır. 

The curves AOD and COF show the unbalanced in- 
tensity of the beat note caused by too small or too great 
a capacity in the neutralising condenser. When this 
latter is at its correct value, the intensit} is denoted by 
the curve BXOYE. Then a gradual increase from B to 
X, followed by a rapid decrease to the silent point O, 
is balanced by a rapid increase to Y, and a gradual 
decrease. from Y to E, the curve being perfectly syni- 
metrical about the point O. 


Testing the Components. 


Those who have constructed the receiver and cannot 


_ get it to work properly may be glad of the following 


hints. 

Before assembly, all the Supani to be used should 
be tested for faults. A pair of headphones and a pocket 
lamp battery are all that are required to test the coils 
for continuity, or the condensers for short circuits. It is 
important fò test the coil P when wound, to make sure 
that there is no short circuit between the two windings. 
Coils A and S, must be mounted at right angles to, and 
as far away as possible from, coils P, S,, and R, and 
the variable condensers should be 
more than two inches apart. 

The writer’ again wishes to empha- 
sise that all coils must be wound in 


j 
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i DIAL SETTING 


Fig. 1.—Iilustrating the relationship of dial 
beat note for different 


setting to intensity of 
settings of the balancing condenser. 
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the same direction. In this connec- 
tion it may be suggested that, if the 
coils are already mounted, reversing 
the connections to coils S, or S} may 
put matters right, although if the in- 
structions in the constructional article 
are carefully followed, no difficulty 
should be experienced. 

If regeneration cannot be obtained, 
the plate voltage on the detector valve 
-is too low, or the connections to the 
reaction coil are reversed. If, on the 
other hand, regenerafion is too fierce, 
the detector plate voltage is too high. 
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Further Notes on the Roberts Reflex Neutrodyne.— 

Should it be found that after several efforts the trouble 
cannot be traced, the whole receiver should be tested 
circuit by circuit. . Insert the plug in the jack, connect 
the headphones in series with the detector high tension, 
and remove the amplifying valve from its holder. Con- 
nect the aerial to the plate socket of the first valve holder, 
the earth to the amplifier H.T. terminal, and short ihe 
primary of the audio-frequency transformer The re- 
ceiver is now, in effect, an ordinary three-circuit regenera- 
tive receiver, and should be handled as such. Revolve 
.the second condenser, and, with reaction well advanced, 
endeavour.to tune in some station. If no carrier wave 
can be heard, the coils P, S,, and R should be examined 
for reversal of connections or windings. Possibly the 
grid leak or condenser is at fault. 
all right here, the aerial, earth, and amplifier tap of the 
H.T. battery should be connected to their proper ter- 
minals, the amplifying valve reinserted in its holder,.and 
signals again tuned in. No results means that either the 
connections or direction of winding of coil S, with 
respect to A are reversed, or that the inside terminals 
of the coil P have been connected together instead of 
one inside to one outside. If satisfactory signals are still 
obtained, the trouble lies in the audio-frequency ampli- 
fier, and this should be tested as follows. Remove the 
short across the primary of the transformer, and connect 
the headpones and batteries in the normal position. 
Then connect the aerial to the fixed plates of the vari- 


able condenscr across S, and the earth to the moving. 


T. and R. Bulletin.—A New Journal. 

A journal devoted to the interests of 
the transmitting amateur has made its 
appearance during the week, and is con- 
ducted by the ransmitter and Relay 
Section of the Radio Society of Great 
Britain for private circulation among its 
members. There is no clearer field at 
the present time for the introduction of 
yet another journal devoted to wireless 
interests, and one which caters expressly 
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plates. The receiver is now functioning as. a detector 
and one stage of audio-frequency amplification.- Un- 
satisfactory reproduction may be due to unsuitable con- 
nections to the transformer, and “these should be ores 
round and the effect noted. 

By following the above method, each of the three por: 
tions of the circuit—the radio-frequency amplifier, the 
regenerative detector, and the. audio-frequency amplifier 
—is tested in turn, and faults may be traced much more 
quickly than by testing isolated portions of the circuit 
without method. 

It is important to try differént positions for each valve, 
as some valves, although apparently identical with others, 
often perform much better as amplifiers than detectors, 
and vice versa. Valves of the B.4 or D.E.5 types are 
recommended for use in this receiver. 

The correct voltage for the grid battery depends on 
the valves used and also the plate voltage. Various 
values should be tried, 3 or 4} volts usually being found 
most suitable. : 

A correspondent raises the question of wavelength 
range of the receiver, and desires to know if it is prac- 
ticable to: use plug-in transformers to receive long-wave. 
stations. The receiver has been designed for efficient 
reception between 250 and 500 metres, and it is difficult 
to make any receiver truly efficient for both long and 
short waves. The reflex neutrodyne could be adapted to 
receive such stations as Daventry or Radio Paris, but 
the loss in sensitivity would far outweigh anything gained 
by adding the few long-wave stations to its ‘‘ repertoire.”’ 


heating the aluminium and advised the 
use of a nickel soldering bit to avoid dis- 
colourisation of the parts to be soldered. 
Particulars of membership of the Society 
‘may be obtained from the Hon. Secretary ; 
C. E. Tynan, 62, Ringstead Road, 
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Worthing Wireless Society. 


although Evidence that this new Society is pro- 


for the transmitting amateur, and this 
new journal, in addition to containing 
articles and information of special appeal 
to the transmitter, should go a long way to 
increasing the membership and activities 
of the T. and R. Section. 

The policy of the new journal is 
clearly defined in an editorial in which 
it is to be learned that the journal is 
to be conducted by a voluntary staff, 
working under the guidance of an edit- 
orial committee. It is the aim to include 
in the pages articles of a technical, 
though not unduly mathematical, nature, 
on transmission, and in particular relat- 
ing to short-wave work, hints and tips 
of a practical nature in addition to a 
“Calls Heard” section and information 
relating to transmission tests. A query 
section is also to be included in which 
readers are invited to furnish replies. 

An appeal is made for articles, and it 


is to be hoped that transmitting amateurs 


will come forward and render assistance 
in making the editorial pages a success, 
for on the merits of the submitted 
articles the success of the journal 
depends. Judging from the first issue, 
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limited in its appeal it will certainly fulfil 
an urgent need. 

The address of the editorial office is 
1, Montreal Road, Ilford, Essex, and 
copies of the journal are obtainable by 
taking up membership of the Transmitter 
and Relay Section. Application should 
be made to the Hon, Secretary, T. and 


R. Section, Radio Society of Great 
Britain, 53, Victoria Street, London, 
S.W.1. 
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Lewisham and Bellingham Radio Society. 


On July 21st an interesting evening was 
spent in discussing “ Gadgets and Tips.” 
Among the subjects dealt with was a 
useful multiple switch designed to over- 
come “ dead end ” effects in tuning induc- 
tances. The instrument proved highly 
efficient on test. Mr. E. R. J. Lampard 
described a method of soldering alumin- 
ium in which the solder used consisted of 
8 parts of tin and 2 parts of zinc. As a 
suitable flux he recommended 8 parts of 
steric acid, 1 part of tin chloride, and 1 
part of zinc chloride. Mr. Lampard 
uttered a special warning against over- 


gressing by leaps and bounds was provided 
at the last monthly meeting, held on 
Tuesday, July 14th, when a large number 
of members and friends assembled to hear 
a lecture on the elementary theory of 
wireless, delivered by the Hon. Secretary, 
Mr. H. N. R. Moore, B.A., B.Sc. 

The lecturer dealt ‘first with the nature 


of the waves in air and ether, proceeding 


to an explanation of the theory of the 
atom and the electron. He concluded what 
he termed ‘‘ a hasty sketch ” with a de- . 
scription of conductors and insulators 
and an explanation of lines of force. 

Mr. Moore intends to deal more fully 
with each branch of the subject in future 
lectures. The Society has inaugurated an 
instrument fund by means of which it is_ 
hoped that the members will soon have an 
adequate collection of components fcr ex- 
perimental purposes. 

It is understood that Captain P. P. 
Eckersley, chief engineer of the British 
Broadcasting Company has signified his 
willingness to lecture at the opening meet- 
ing of the winter session in September. 

Hon. Secretary; Mr. H. N. R. Moore, 
18, Courtis Avenue, Broadwater. 
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Daventry “on the Air.” 

Amid the almost universal approbation 
that has greeted the opeming of the new 
5XX. one or two dissentient voices have 
been heard. The ground of complaint is 
the quality of programmes, a subject 
which invariably lends itself to treatment 
by those who make almost a speciality of 
criticism, whether it be just or un 
deserved. It was said that if the B.B.C. 
had the programmes to arrange for any 
theatre, music hall, or picture house, they 
would empty it in a fortnight. 

oo°o°0o 
Comparisons. 

The difference between the task of the 
theatre or music hall syndicate and that 
of the B.B.C. is obvious to the most 
ordinary intelligence. No broadcast pro- 
gramme could be repeated on successive 
nights, nor even in suceessive weeks. In- 
deed, on a recent occasion it was proposed 
to broadcast from 2LO a programme 
which had been given from the station 
three weeks earlier; and although the 
first broadcast was, by the concensus of 


listeners’ opinions, shown to be extremely | 


successful, the programme officials de- 
cided that the interval was not long 
enough. .The second performance, there- 
fore, did not take place from ZLO, but 
from another station. 
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To Avoid Monotony. 

New talent is called for with increasing 
insistence as one means of avoiding 
monotony; because in all probability, 
even with first-class artists, it would in a 
very short time be discovered that broad- 
cast listeners could have too much of a 
good thing. Variety is the spice of broad- 
casting, and however good any particular 
item may be, a reasonable amount of time 
must elapse before it is given again fo 
listeners. 


At the Theatre. 


In the case of a theatre, those members 
of the audience who have not appreciated 
the items offered do not dream of going 
to hear them again. Broadcast listeners, 
however, expect something different— 
which may or may not appeal to them— 
to be provided on each successive night. 

0000 
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Problems. 


The B.B.C. is confronted with» the 
problem not only of improving the quality 
of its music; of omitting this or that 
talk at the instance of some few listeners ; 
or of introducing more dance music at 
the request of others; but of covering 
as many interests as possible each evening 
with something that will appeal to “the 
greatest number of people, hoping fer- 


; and Army.” 
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FUTURE FEATURES. 


Sunday, August 9th. 
Lonpon.—3.30 p.m., Mendelssohn 
Favourites. 9 p.m., Light Sym- 
phony Concert, 
Monday, August 10th. 
Lonpon.—9 p.m., ‘‘ Beating the 
Retreat,” relayed from Dover. 
BrrmMtncHaM..—8 p.m., “ An Hour 
© in Devon.” | 
Carnirr.—8 p.m., Women’s Night. 
Tuesday, August lith. 
Lonpon.—8.15 p.m., A  Revusical 
Extravaganza, ‘ Winners ” (2nd 
Edition). S.B. to all Stations. 
Wednesday, August 12th. 
Lonpon.—10.15 p.m., Pianoforte- 
Recital by Sapelinikoff. 
Grascow.—8 p.m., Musical Comedy 
(with Joan Hay) and Light 
Opera. 
Thursday, August 13th. 
5XX.—9 p.m., An hour from Wel- 
lington Pier, Great Yarmouth. 
Lonnon.—9 p.m., ‘‘ Radio Radi- 
ahce ° (Ist Edition). 
ABERDEEN.—8 p.m., Scandinavian 
Night. 
Friday, August 14th. 
Lonpon.—16.45 p.m., Excerpt from 
“By the Way,” relayed from 
the Apollo Theatre. 
Canpirr.—Q9 p.m., Scenes from 
l “The Merchant of Venice.” 
Saturday, August 15th. 
Lonpon.—9 p.m., “Radio Radi- 
ance ’’’ (2nd Edition). 


BourRNEMOUTH.--8 p.m., “Navy 
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THE STATIONS. 


vently the while that few will sit for a 
solid five hours of the evening with head- 
phones on, or loud-speaker going at full 
blast, in the expectation that the whole 
evening’s programme will keep them 
enthralled from beginning to end; and 
that if it does not keep them so 
enthralled, that they will have any 
grievance against the officials who are 
striving to please all tastes. 


SO 


Licences Abroad. 

In a Swedish town where the Chief of 
Police is on the Radio Committee, it was 
believed that only a small proportion o} 
the listeners actually held licences, and 
one morning practically the entire police 
force of the town was detailed by the 
Police Chief to make house-to-house 
enquiries. Many offenders were caught, 
prosecuted, and fined. Within a week 
the number of licensees had doubled. 
When the Government's attention was 
called to the action taken by the Chief 
of Police they approved it, and ordered 
other towns to adopt the same methods. 
When the information reached a certain 
small town that this was to be done a 
long queue quickly formed up outside the 
Post’ Office, and, shrinking modestly in an 
effort to efface himself in the queue, stood 
the Mayor of the town. 

90090 
School Transmissions. 

The satisfactory results attending the 
school transmissions during the term re- 
cently ended encourages the belief that 
the arrangements for the next school term 
will undergo considerable expansion. 
Education authorities in various parts of 
the country are coming more and more to 
realisc that in certain phases of school 
instruction, tuition will be undertaken 
by the one or two persons in all the world 
most qualified to give it. 

ooo0oo0o 


Lecturers. 

It is an anomaly that the geography 
lesson, for example, should be under the 
direction of a person who perhaps has 
never been beyond the shores of England. 
Far better results could be achieved if 
the lesson were given by a person actually: 
acquainted with the section of the globe 
with which the lesson dealt, or, as a com- 
promise, if the lesson were divided so 
that the first part were handled by such 
an authority, and the second part were 
taken over by the local teacher, who 
could control the process of digesting the 
instruction which had been given. 

oa0on 
History Lessons. 

History lectures could also be given by 

broadcast by mer and women who had 


devoted their lives to an intimate study’ 
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of particular periods in the story of the 
world. This is suggesting no more than 
is done at present as regards medicine 
and surgery. The appointment of 
specialists is Just as important for educa- 
tion purposes. Broadcasting would thus 
become the handmaiden of the teacher. 


~000 


Interchange of Programmes. 


It was recently announced that the 
Radio—Corporation of America had com- 
pleted arrangements with Germany for 
the interchange of programmes, and 
Major-General J. G. Harbord, of the 
Radio Corporation of America, concluded, 
during his recent visit to Germany, an 
agreement for a regular exchange. He 
predicted that within a year Americans 
will be receiving concerts from Germany 
on their own receiving sets. 


coou 


B.B.C. Plans. 


The arrangement with the B.B.C. is on 
a different footing, and is much more com- 
plete. The B.B.C. approached the ques- 
tion in a systematic way by taking the 
leading part in the formation of the Inter-— 
national Broadcasting Union, the idea 
being first of all to find a definite solu- 
tion of the problem of wavelengths so as 
to check interference, which, otherwise, 
would be a continual obstacle to broad- 
casting progress. The wavelength ques- 
tion is a prelude to the successful inter- 
change of programmes, first with the 
Continent, and then across the Atlantic, 
and it has already been shown that a 
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determined attempt is to be made in a 
month’s time to clear up the position as 
regards jamming. — 

© 


ooo 3 
Via Daventry. 

With that problem settled, the B.B.C. 
is in a fair way to its second objective. 
Daventry will then be the pivot upon 
which the success not only of the B.B.C. 
scheme for supplying an international 
service to British listeners will turn, but 
for ensuring the success of the American- 
German proposed interchange of concerts. 

ooo0oo 


B.B.C. Clearing House. 


The Germans do not possess the neces- 
sary funds to enable them to erect 
apparatus capable of sending their pro- 
grammes to the States, and the B.B.C., 
through its new high power station, will 
act as a sort of clearing house for receiv- 


ing and relaying the programmes between, 


Europe and the west. 
0000 


“ G@ood-night, World.” 


We referred in these notes a week or 
two ago to the recent innovation at 2LO 
of ending the Sunday transmissions on a 
note in keeping with the solemnity of the 
Sabbath, and of getting away from the 
stereotyped ‘‘Good-night, everybody,” 
which hag come to be regarded as too 
casual and not sufficiently intimate to es- 
tablish the spirit of true comradeship 
between listeners and that comparatively 
small tand who are administering to their 
broadcasting wants. 
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BROADCAST RECEPTION IN PRISON. American convicts enjoy privileges that are 


denied their cousins in other lands. 
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This photograph, taken at the Sin 
New York, shows a broadcast receiver used to entertain the aaa. 


ing Prison, 
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Remembering Everybody. 

A mass of correspondence hae been 
received at Savoy Hill in appreciation 
of a development of the idea which 
was tried on Sunday, July 19th, when 
the announcer made a point of mention- 
ing fifty localities or more by name, 
and bidding them a grand ‘‘Good- 
night ” ìn- appropriate phrase. ‘Lhe 
holiday-makers by Dee and in Devon, the 
stout toilers in the Midlands, the dwellers 
by lake and fell, and by the banks and 
braes of bonnie Scotland; the citizens of 
all the big cities and the islands round 
the coasts, and even our visitors and 
guests from overseas were not forgotten. 


oo0oG 


Map Searching. 

/ In the broadcasting of the B.B.C.’s 
“Pax vobiscum,’” the announcer had 
scoured the map of the British Isles pretty 
thoroughly, but correspondence showed 
that even so he had but half-fulfilled his 
object, for from peaceful hamlets and the 
wooded dales came mild protests at their 
non-inclusion. This was not an over- 
sight, but, as the announcer explains, had 
he mentioned all the places worthy of in- 
clusion the names would have filled a 
fairly bulky volume. In the next grand 
“ Good-night °” amends will be made. 
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A Morning Transmission. 


A morning transmission will take place 
from Bournemouth station on August 
18th, from 11.30 to 12 o’clock. This will 
consist of an organ recital by Mr. 
Arthur Marston, relayed from the Royal 
Arcade, Boscombe. It is hoped that this 
new departure of morning transmissions 
three days a week will prove popular. 
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Massed Bands Broadcast. 

Bournemouth will relay the Naval and 
Military Tattoo from Portsmouth on 
August 15th, from 7 to 9.45 p.m. Massed 
bands will consist of 240 performers, with 
a male voice choir of 500. | 
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. An American Play. 


On August 19th the Manchester pro- 
grammne will include a performance by 
the 2ZY Mermaid Club of a short one-act 
American play, “ Mrs. Pat and the Law,” 
by Mrs. Arthur Aldis. This play is of 
the type that is very popular in the little 
theatres of America, and if successful 
will be the first of a series. 

oo00 


` Outside Broadcasts. 


It bas been suggested that the pe 
ties which outside broadcasts offer have 
been practically exhausted, and that the 
seaside, the Zoo, the Cathedral, the sub- 
marine, the nightingale, and similar 
broadcasts have already furnished all the 
novelty to be extracted from that class of 
transmission. This, however, is a despond- 
ent view of the opportunities which 
the microphone affords for introducing 
the unusual into the drabness of our 
normal life. We have had broadcasts 
from under water, from the coal mine, 
and from the air; but a really first-class 
concert from the saloon of an air liner 
has yet to be given to listeners. 
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ACOUSTIC PROPERTIES OF ROOMS. 


Interesting Facts on the Effects of Echo, Reverberation and 


: Resonance. 
By HARRY A. GAYDON, A.M.LA.E., A.LP.I. 


N studying the science of sound, no aspect is perhaps © 


more fascinating or interesting than the acoustic 

properties of rooms. Very small rooms naturally do 
not lend themselves so readily for experiments in this 
science, as a variation in the behaviour of sound in any 
two rooms of about the same size would be in most cases 
so minute that they would not serve for practical pur- 
poses. With rooms of fairly large dimensions, however, 
it is quite a different matter, and often a very little 
difference in the construction, size, shape, or material will 
make a considerable difference in the acoustic properties. 
For the better consideration of this subject, it will be 
as well first of all to get our minds clear on the questions 
of echo, reverberation, and resonance. Let us, there- 
fore, imagine that we are in the exact centre of a per- 
fectly spherical room, occupying a point of space only, 
the surrounding wall completely enclosing us. Fig. 1 
may help to give the idea. 

Our hypothetical room would have to be constructed 
of a perfectly smooth,’ non-resilient 
material, capable of reflecting every scrap 
of sound without loss. The wall at any 
poiat would, of course, be exactly the same 
distance from the centre. Now, if a non- 
directional sound be produced at the centre, 
it would travel away in all directions and 
reach every part of the wall simultaneously. 
As it would strike the surface at every 
point exactly at right angles it would be 
reflected back along the same path by 
which it came, and would be returned with- 
out loss or modification to the centre from 
whence it originated, all at precisely the same moment. 
Incidentally, it will be seen that the greatest concentration 
of sound will be at the centre, and anyone listening here 
would get the impression of greatest volume. As the 
sound waves radiate from the centre, so will the power 
or amplitude of the waves diminish, and if listened to 
at various points between the centre and the wall, it 
would be found that the least concentration, or power, 
or amplitude, or volume, whichever way you prefer to 
think about it, will be at the surface of the wall. 


REFLECTING 
WALL 


Echo. 


Sound travels, as is well known, at approximately 
1,1rooft. per second in still air at a temperature of, 
sav, o deg. Centigrade, or 32 deg. Fahrenheit. Also 
it is computed that sound persists on the ear for one- 
tenth of a second after the actual sound vibration has 
stopped. This would be represented by a distance of 
one-tenth of 1,1ooft., which equals zroft. Therefore, 
to obtain a true echo, that is to hear the reflected sound 
In its entirety after the originating sound is finished, we 
shall require a space of a certain size. The size will 
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Fig. 1.—Representing a spherical 
room. 


be governed by the length of time occupied to complete 
the original sound. As an instance, let us take a sound 
of one second’s duration. A single note of a whistle, 
two or three spoken words, or whatever you wish, then 
the wall or reflecting surface must be sufficiently far 
away to take the sound at least half a second, plus one- 
twentieth of a second, to reach it, when it will take the 
same time to return, making one second, and a tenth of 
a second together. The tenth of a second, of course, is 
to allow for ear persistence. Tht reflected sound would 
then be heard at the centre of the room after the originat- 
ing sound was completed, and a true echo thus produced. 
The room then would have to have a minimum diameter 
of 1,210ft., that is 1,100ft. plus rroft. If a little 
larger there would be a lapse of time between the com- 
pletion of the originating sound and the reception of the 
reflected sound, the length of which would be in pro- 
portion to the extra size. | 

Supposing now a sound of one second’s duration is 
produced in a room 550ft. across, the wall 
would be in this case 275ft. away. The 
reflected sound will commence to arrive 
back in half a second ; in fact, before the 
originating sound of one second is finished. 
The result of this would be that the 
reflected sound would, at it were, mix with 
the originating sound for part of the time ` 
and the effect of a true echo not be pro- 
duced. For the sake of simplicity we will, 
for the time being, ignore the question of 
ear persistence. Anyone listening in the 
centre of the sphere, taking a simple 
sound, as, for example, a single note of a whistle, would 
at first hear the originating sound at its natural volume 
for half a second. The returning sound will now com- 
mence to arrive and add its volume to the original for 
another half a second and the intensity of the sound 
will be doubled. The originating sound now ceases, but 
the reflected sound will continue for another half a 
second at the original intensity. The observer will thus 
hear half a second of natural intensity, half a second of 
double intensity, and another -half a second natural 
intensity again. The effect produced during the second 
half a second is known as reverberation. Due to this 
phenomenon the true sound is often greatly modified, its 
length of time extended, and the volume varied. 


- 


Reverberation. 


Now if the sound is prolonged, it will be seen how, 
under certain conditions, it can be, greatly amplified 
without undue modification. This may be looked upon 
as a form of resonance, although resonators as employed 
in some musical instruments are quite small affairs, and 
their length has a direct relationship to the wavelength 
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Acoustic Properties of Rooms.— 

of the particular note that ts being reinforced. This, 
however, is another matter. With a simple sound, as 
before mentioned, this may.or may not, according to cir- 
cumstances, be an’ advantage, but when we come to 
complex sounds, such as the spoken word, it will be 
realised that the modification will have the effect rather 
of mixing up the words and making them unintelligible. 


Let us take two simple wérds—NOW and THEN—and. 


let us suppose that each takes half a second to pro- 
nounce. We first utter the word NOW. This travels 

x towards the wall and 
returns just in time to mix 
Xe itself up with the word 
THEN. We are looking 
at the problem in its 
simplest possible aspect. 
6 We are imagining, in 
fact, that the sound 
travels once only straight 
to the walls and back to 
the centre and then stops 
entirely, but were it 
possible to conduct the 
experiment above pro- 
pounded, it would prob- 
ably be found that the 
T sound would continue for 
an indefinite period of 
time, thus adding further 
confusion. From the fore- 
going we shall now see 
that it is reverberation 


Fig. 2.—A rectangular room with 
smooth wails, A, B, C and D, and 
source of sound, Z. 


that we have principally to deal with when considering. 


this question of room acoustics, for true direct echoes 
of the sound of one second’s duration or over could only 
occur in buildings of very large dimensions, and then 
only under very special circumstances. 

If the originating sound was less than one second’s 
duration, then the building could be proportionately less 
in size, but owing to ear persistence this cannot be reduced 
beyond certain limits. 

Under certain circumstances indirect echoes might be 
obtained in a much smaller chamber than that required 
for a direct echo and yet produce a similar effect, for 
instance, by the sound being reflected back and forth 
from wall to wall and eventually returning to the 
observer by divers routes, but it will be found on examina- 
tion that the length of path travelled will equal that 
of a direct echo. : 

Now up to this point we are taking only the simple 
‘aspect in order to get a clearer understanding, and have 
not, therefore, limited ourselves entirely to practical 
considerations. In practice, however, rooms exist having 
an almost infinite variety of shapes and sizes quite apart 
from the material of which they are built, and it will be 
seen that the reflection of sound causing reverberation 
begins to become very complex. 


Example of Room with Smooth Walls. 


Fig. 2 is a representation of a large rectangular room 
bounded by smooth walls—A, B, C and D—there being 
no obstructions whatever. Let a source of sound be at 
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Z. This will then trayel towards walls B, C and D, 


the sound being close. to A cannot travel in this direction. 


Immediately in front of Z the sound will strike wall C 
at point Y and be returned along the same path, thus 
obeying the law known as ‘‘ Angle of Incidence,” which 
simply is that at whatever angle sound strikes a flat 
surface, so it will leave but in the opposite direction. 
For the benefit of those who are not familiar with this 
law, Fig. 3 will make matters clear. A is a flat surface. 
If a sound is projected towards A from point D, which 
is exactly at right-angles to surface A, then it will strike 
the surface and be reflected back along the same path. 
If at B, it will strike surface A at a certain angle and be 
reflected to B,, at exactly the same angle in relation to 
the surface. The same will happen with C,. 

Owing to the nature of sound vibrations, sound tends 
to disperse in all directions, although its greatest inten- 
sity will travel, for a considerable distance at any rate, 
in the direction of its propagation. In the case of a 
speaker, either of the human or mechanical variety, stand- 
ing at Z and directly facing Y, the greatest intensity 
would, of course, reach Y and be reflected back, as before 
explained, but all the sound does not reach this point. 
Some of it will strike wall D at a lesser intensity at, 
say, point X,, and will be reflected to X,, and so on to 
X,, and continue until it dies away, or is, in other words, 
absorbed or destroyed. Also it will strike wall B at 
this and other angles’and in addition above and below 
the level of the speaker, and a little thought will soon 
convince what an infinite number of paths the originating 
sound will travel in a room 
of this shape. It will be 
seen now that this study is 
beginning to become compli- 
cated, and when one takes 
into further consideration 
the floor, the roof, and the a 
fact that sound will travel 
backwards and forwards in Fig. a a eee 
some cases many times 
before finally dying away, the matter becomes still more 
involved. Added to this, many rooms, and especially 
halls, have supporting pillars, recesses, projections, and 
so on, all of which have their influence. It is not at all 
an easy matter, as will be seen, to design a room and 
know definitely before it is built what its acoustic pro- 
perties will be when completed, but all the same some 
conclusion can be arrived at by very careful study. . 
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Best Position for Speaker. 


Take, again, Fig. 2. It will now be obvious that the 
position of the speaker will also have its influence, and 
in many places will make a very great difference in the 
resulting effect, for to vary this position means creating 
new conditions. 7 

Whilst on this point, it may be well to mention that 
there is a best position for a loud-speaker, gramophone, 
or come to that, a singer or instrumentalist, in every room, 
and often a little experimenting in this direction will 
repay the time and trouble expended. 

In an oval building, such as, for example, the Royal 
Albert Hall, London, in which the writer has conducted 
many experiments—and most interesting and instructive 
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they were—the results obtained could well be accounted 
for by the above explanation. | 

On the behaviour of curved surfaces, one way to study 
these is to consider it a¢@ being composed of an infinite 
number of flat surfaces. The angle of reflection can 
then be. worked out quite easily. 

It.is generally acknowledged that a certain amount of 
reverberation improves the tone of some instruments, or 
combination of instruments, such as a piano, organ, 
orchestra, etc., but the conditions that would suit these 
would not necessarily improve speech; in fact, in móst 
instances it would prove detrimental. Most are familiar 
with the excellent tone of a good piano in a fairly large 
empty room, and how this tone becomes deadened on 
the introduction of furniture, carpets, curtains, etc., 
or in the case of halls, how different one’s voice sounds 
before to what it does after the arrival of the audience. 
All of these have the property of absorbing sound, and 
thus reducing or entirely preventing reverberation, and 
it follows that a few heavy curtains placed correctly in 
some rooms or halls that are so bad for speech that words 
cannot be distinguished will often effectively remedy 
matters. 

Under certain conditions, too complicated to be gone 
into here, sound can be made to destroy itself, and it is 
not impossible to design a room having properties of this 
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inecnd. so prevent undue reverberation. As in the 
case of light, a perfectly smooth reflecting surface will 
not scatter the sound waves, but an uneven surface will 
do so. With light everyone knows that a perfect surface 
will reflect the rays without distortion; thus we have a 
mirror where it is possible to reflect an object almost to 
perfection. This is because the lines of light are not 


deflected. Take, now, the same mirror and cause its 


surface to be frosted, or in other words roughened, no 
image will be vjsible. The Surface now possesses a very 
large number of different angles, and the light is thereby 
scattered. Light waves are exceedingly minute, so much 
so in fact, that they are affected in this way, even by the 
very slight roughness caused by the processes of frosting, 
but in the case “of sound a frosted surface would not per: 
ceptibly affect it. This is owing to the comparatively 
exceedingly long waves that comprise sound, and to scatte1 
it in a similar way the surface would have to be very 
rough indeed. Nevertheless, it is a condition that 1s 
sometimes met with, and in the writer’s opinion does not 
always receive the amount of consideration it should do. 
Temperature and air currents also have their fluence, as 
well as the material of which it is built. Some materials 
absorb or destroy sound more readily than others; thus 
it comes about that the results in two rooms of identically 
the same size and shape will produce widely different 
results. 


REACTION AND INTERFERENCE. 


Tests on Oscillating Receivers. 


Station at Dollis Hit! with a single-valve react- 

ing receiver connected as in the accompanying 
diagram. Of special interest are the measurements taken 
when a D.E.3 valve (3 volts 0.06 ampere filament) was 
used. The oscillating current produced in the receiving 
aerial was measured with a vacuo-thermo junction and 
mirror galvanometer, and tests were made at a number 
of wavelengths. The results are given in the table :— 


? | VESTS have been made at. the Post Office Research 


Aerial 
Wave- | Aerial | Reaction Current. 
length. Coil. Coil. Millian peres. 
Using series aerial |f 400 | 1004H. | 250%H.] 1.1 —3.3 
condenser ...... 400 100 nH. 500 nH. | 2.15—5.0 
600 | 250 4H. | 500 nH. | 0.95—3.3 
Using parallel aerial || 600 | 250 nH. | 1,000 vH.| 0.95—4.1 
Ri gaa0ss 1,000 | 250 „H. | 500 ”4H.| 0.7 
1,000 1,000 aH. | 0.7 —1.6 


250 pH. 


The report ' does not state whether the apparatus was 
st up and adjusted to give smooth reaction such as 
would be done by the average broadcast listener ; rather 


! The Post Office Electrical Engineers’ Journal, Vol. 18, 


Part 2, page 174. 


, 
would it appear that a very large reaction coil was used 
to generate more or less strong oscillations. It is interest- 
ing to learn, however, the magnitude of the compara- 
tively large oscillating currents which can be set up 
in a receiving aerial merely by using a large reaction 
coil suitably coupled to the aerial coil. 


Connections of the test apparatus. 


It is stated that im some transmission experiments 
carried out at Devizes on a 250 feet high aerial, with 
an acrial current of 10 milliamperes on 1,800 metres, 
good C.W. signals were generally received at Dollis Hill, 
about 75 miles distant. It will therefore be appreciated 
that very considerable interference can be caused by an 
oscillating broadcast receiver 
B 27 
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A Review of the Latest Products of the Manufacturers. 


WINDER FOR HONEYCOMB COILS. 


There are many amateurs who prefer 
to construct the components used in the 
building of their receiving equipments, 
and a coil winder is a very necessary tool 
which should be kept to hand for making 
coils to given inductance values. It 
is not always an easy matter to construct 
a former for the purpose, particularly as 
the cylinder must be accurately divided, 
whilst all of the pegs are inserted into 
threaded holes carefully drilled and 


The new Anvil coil winder is fitted with 
a handle whigh renders rotation of the 
drum a simple operation. 


tapped so that they point exactly to the 
centre. 

The Anvil Coil Former, made by 
Messrs. Burwood Electrical Supplies 
(1914), 41, Gt. Queen Street, Kingsway, 
London, W.C.2, consists of a cylinder 
with spokes according to the usual de- 
sign, but possesses the great advantage 
that it is fitted with a conveniently 
shaped handle which makes coil winding 
a much easier process than when en- 
deavouring to rotate a former by gripping 
the spokes. This useful winder is well 
made and inexpensive. It is supplied 
with data for winding coils to tune to 
various wavelengths and stations, and in- 
formation is given as to the tuning range 
obtained with series and parallel con- 
densers of various capacities. 
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RADIO “CONDIT.” 


Tinned copper tube is now available 
from Autoveyors Limited, 82-84, Victoria 
Street, Westminster, London, S.W.1, for 
the purpose of making instrument connec- 
tions and a variety of other uses readily 
apparent to the amateur. In diameter it 
corresponds with No. 16 gauge wire and 
is obtainable in packets of six 24in. 
lengths. l 

Readers will appreciate the advantages 
to be gained by using this tubular con- 
ductor. 


ocon 


THE DUBILIER MANSBRIDGE 
VARIOMETER. 


With a view to providing a compact 
tuning instrument the Dubilier Condenser 
Company are now producing a vario- 
meter constructed on aA unique 
lines. 

Four 


D-shaped inductances are 


arranged in a flat moulded case so that 


two of them may be rotated over the 
other pair, which are held stationary. The 
actual windings are of the basket type, 


sand links are provided so that the coils 


may be connected either in series or 
parallel. 
struction adopted produces a wider in- 
ductance vange than is usually obtained. 


When bridged with a condenser having a 


capacity of 0.002 mfd., a wavelength of 
approximately 270-600 metres is produced. 
whilst for tuning to a wavelength of 
variometer 


1,600 metres the may be 


The compact variometer recently pro- 
duced by the Dubilier Condenser 
Company. 


The particular form of con-- 


bridged with a fixed condenser having a 
capacity of 0.002 mfd. 
‘he instrument is well constructed, and 


~ a coiled bronzed spring is used for pick- 


ing up contact with one end of the mov- 
ing windings. The metal parts are 
nickel plated, and a good quality 0 to 180° 


dial is provided with a grub screw fixing. 


coco 


AERMONIC COIL HOLDER. 


When designing receiving sets one often 
finds the need for a two-coil holder suit- 
able for mounting behind the instrument 
panel. Messrs. V. R. Pleasance, 56, Far- 
gate, Shettield, have recently added to 


The Aermonic two-coil holder for mount- 


ing behind the instrument panel. A 

pointer and scale indicates the position 

of the moving holder, and is a relief 
from the customary engraved scale. 


their range of components a coil holder 
to meet this requirement. 

One holder is held firmly in position by 
means of the lock-nuts, which provide 
the one-hole fixing, and a long split bear- 
ing carries the spindle which rotates the 
other holder. The coil holder is well 
finished, the metal plates being nickel- 
plated and should prove quite durable in 
service. 

Instead of the customary bevelled dial 
with engraved scale, a handle and pointer 
are provided, the latter being constructed 
in white material, which, in contrast to 
the black ebonite terminating piece to 
the spindle, gives an attractive appearance 
on the instrument panel. 
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VALVES WE HAVE TESTED. 


M.O. D.E.5A and Ediswan A.R. 0'06. 


REVIEW of the desirable features of valves to be 
used in wireless receivers shows that for effective- 
hess it is necessary to use special valves in the different 
parts of the set. For instance, care must be taken in the 
choice of the last valve in the receiver, which works into 
the loud-speaker, for this valve is required to convert the 
signal voltages applied to the grid into current fd oper- 
ating this instrument. 

For ordinary purposes it is desirable that the necessary 
anode supply be at a pressure of about 120 volts, and 
that with this anode voltage the characteristics of the 
valve be such that a considerable grid voltage can be 
applied without running.off the straight portion of the 
grid volts-plate current curve or producing grid current. 
Such a valve is the M.O. D.E.5A, a modification of the 
well-known D.E.5. Designed for the final stage of a 
low-frequency amplifier, it is capable of delivering con- 
siderable power to the loud-speaker. 

With the exception of the grid, the electrode arrange- 
ments are similar to those of the D.E.s5, but the present: ` 
design gives a very long, straight characteristic at a really 
moderate plate voltage. 

The filament is rated at 0.25 ampere at 5 to 6 volts; 
plate potential, 60 to 120; and the test results obtained 
are given in the following table : — 


D.E.SA. 
(2.0. Vaive Co., Ltd.) 


Filarnent current, 0.23. 
Filament efficiency, 28 milliamperes per watt. 


Filament volts, 5.5. 
Emission (total), 36 milliamperes. 


Plate 
 Curtent Grid Plate Magui- Plate * 
Plate (Miliamps.) Bias. Current.! fication Impenan: 

Volts. at Zero Grid. Volts. Milliamps. Factor. hms. 
40 4.4 — 2 2.8 3.6 5,000 
@ 0.0 — 4 5.5 3.5 4,600 
80 14.5 — 7 7.8 3.4 4,250 
100 20.8 —10 . 10.0 3.4 4,000 
130 27.5 — 14 11.8 3.4 4,000 


t Plate current when grid is biased to value of Col. III. 


From the above table it will be seen that valves of this 
kind necessarily cause a heavy demand on the H.T. bat- 
tery, and, therefore, a really good class unit should be 
installed. 

The figures further show the very large input which can 
be applied to the grid at the highest plate voltage ; a grid 
swing of at least 26 volts can be applied without distortion 
in the output. 

We have used the valve with marked success as the last 
stage of a L.F. amplifier in connection with tests per- 
formed on a number of loud-speakers, and the output 
from the valve has been sufficient to operate some of the 
largest types on the market. Indeed, in some cases it has 
been an easy matter to overload the loud-speaker, which 
shows that the valve can supply all the energy required 
witbout being worked to its full capacity. 

The D.E.5A is, of course, a special valve designed for 
a specific purpose, and for such it can be recommended. 


a 


~ a recent issue of this journal we commented on the 
fact that the Ediswan Company have replaced the 
A.R.D.E., which came in the general purpose ctass, 
by two separate types, A.R.D.E. H.F. and A.R.D.E. 
L.F. The first is intended for H.F. and detector work, 
and is designed to.have a moderately high amplification | 
factor, whereas the second, having a lower ‘‘ m ” yalue, is 
particularly suitable for use in L.F. amplifiers. Test 
results on these types were given. i 

In pursuance of this policy, the A.R. 0.06 has now 
been superseded by two types. samples of which have ` 
been sent to us for test purposes. 

As both the H.F. and L.F. types have the same out- 
ward appearance, the Ediswan Co. have placed a dis- 
tinguishing line on the bulb, the H.F. valves bearing a 
red line, and the L.F. valves a green one. The A.R. 0.06 
H.F. and L.F. are similarly rated by the makers, this 
being: Filament volts, 2.5— 3.0; filament current, 0.06 
ampere, maximum plate voltage 100. The H.F. valve 
showed an amplification factor of 10 with an impedance 
falling to 32,300 ohms at the maximum rated plate volt- 
age. Circuit tests on this type were entirely satisfactory, 
neither filament nor plate adjustments being at all critical. 

For the L.F. type the amplification factor worked out 
between 6 and 7, the plate impedance being 19,000 ohms 
at the maximum plate voltage, and the grid biased to 


—6. At this setting the valve will handle quite a large 
input, yet the plate current is only a little over 2 
milliamperes. 


Both the types under review are good examples of 
“their class, and to the user who requires 60-milliampere 


_ valves they can be confidently recommended. 


Tabulated test results follow, which show in a small 
compass the performance of these valves: 


A.R. 0.06 H.F. 
(Ediesn & Swan Electric Ce., Ltd.) 


Filament current, 0.07 am 


Filament volts, 3.0. p- 
Filament efficiency, 42.8 milliamperes per watt. 


Emission (total), 9 milliamperes. 


Plate Grid Plate Ampli- Plate 
Plate Current. Bias. Current.' fication pe 
Volts. Milliamps. Volts. Milliamps. Factor. hms. 
40 —1.0 0.33 9.9 50,000 
60 —1.5 0.7 10.0 44,500 
80 — 2.5 0.94 10.0 36,500 
100 — 3.5 1.25 10.0 32,300 
Plate current when grid is biased to the value of Col. III. 
: A.R. 0.06 L.F. 
(Edison & Swan Electric Co., Ltd.) 
Filament volts, 3.0. Filament current, 0.069 am mp: 
Emission (total), 6.8 milliamperes. Filament efficiency, 32.8 milliamperes per watt. 


Grid Plate 


Plate Current. Bias. Current.' fication 
Volts. Milliamps Volts. Milliamps. Factor 
40 1.25 —1.5 0.875 6.8 
60 2.2 — 3.0 1.25 6.4 
80 3.4 ~— 4.5 1.73 6.2 

100 4.6 — 6.0 2.33 6.2 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
"Correspondence should be addressed to the Editor, “ The Wireless World,’ 130-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


WIRELESS AND VEGETATION. 


Sir,—Mr. White’s letter in your issue of July 15th raises 
what is to me a very interesting point. I do not think that 
it is generally realized how effective aerials are in screening 
the ground underneath and near by from the effects of the earth’s 
field. On a normal fine day the earth’s surface is negatively 
charged, the corresponding positive charge being situated as a 
kind of space charge in the atmosphere. The tubes of force 
between these 
field of the order of 100 volts per metre at the earth’s surface. 
On a thundery day this field may be 200 times the normal 
value and may be of opposite sign so that the earth’s surface 
may have a strong positive charge instead of the weaker nega- 
tive charge associated with fine weather. Whether or not. trees 
and plants are affected to a marked extent by these electric 
fields I leave to the botanists to decide, but it is quite certain 
that an earthed aerial would shield very effectively the ground 
underneath it. It will be noticed that I have said that the 
aerial should be earthed, for it is only when it is. earthed 
that we get the maximum shielding action. In this case the 
charge which normally would have existed on many square yards 
of ground is concentrated on the aerial wire itself. 

So far as I am aware, most botanists think that the normal 
-electrical gradient of the atmosphere is insufficient to affect 
the growth of plants, but, as Mr. White points out, the pare 
ticular case of thundery weather seems worth investigating. 

Potters Bar. E. V. APPLETON. 


CAPACITY IN L.F. TRANSFORMERS. 


Sir,—It is common for makers of L.F. transformers to-day 
to lay much stress on the extremely low secondary self-capacity 
of their instruments, and their statements as to the amount of 
this capacity are doubtless perfectly correct. 

In this regard there are two questions which seem to me of 
interest. Firstly, are the winding methods used to attain this 
end such as not to increase the mutual capacity, which is not 
mentioned? I am not sure that the mutual capacity in some 
of these transformers does not exceed the secondary capacity, 
and attention is called to this because Mr, Dye, of the N.P.L., 
in his recent exhaustive investigations into the L.F. transformer, 
the results of which were published in Hrperimental Wireless, 
came to the conclusion that mutual capacity and secondary 
-self-capacity have, broadly speaking, the same effect on the 
performance of the transformer. 

Secondly, are the efforts at extremely small self-capacity 
rightly directed? Mr. Dye seems to be forced to the conclusion 
that they are not, and, in fact, from his figures, a transformer 
of 4 to 1 ratio gives all the better results for having a secon- 
dary self-capacity around 64 mmf. 

A cheap and simple method used by myself for making rough 
measurements of the s.c. of transformer windings is as follows, 
and I invite comment :—Briefly, a station not too distant is 
tuned in on an ordinary set, the transformer wimding under 
trial being connected as a series condenser in the aerial circuit. 
The aerial tuning inductance or parallel condenser must, of 
course, be increased greatly to compensate for the small series 
condenser formed by the winding. 
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sitive and negative charges poan an electric’ 


The station being tuned in at maximum strength, the trans- 
former is removed and a variable condenser of small capacity 
connected in its stead, and, of course, adjusted for maximum 
strength. The readings of this must be an indication of the s.c. 
of the windings. 

With a transformer thus used, correctly advertised as being 
of very low s.c., the transmission from a station 50 miles 
away came in quite intelligible on a loud-speaker, with a two- 
valve dual set. A. O. GRIFFITHS. 

Caergwrle. 

Nr. Wrexham. i 


ITALY WORKS WITH NEW ZEALAND. 


' Sir, —Readers may be interested to know that on the morning 
of July 22nd, at 7 o'clock (G.M.T.), 1 worked on 40 metres 
with Z2AC, who reported my signals at good strength. 1 was 
using two Marconi M.T.4 valves with 6,000 volts, 42 cycle, on 
the plates. 

On the morning of July 24th I worked another New Zea- 
lander, Z2AE, who reported my signals as “very strong.” 

I received fairly strong signals from NRRL on the mornings 
of July 19th, 20th, and 21st. 

Venice. GIULIO SALOM (Italian IMT). 


WAVE TRAPS FOR SELECTIVITY. 


Sir,—There seems to be a certain demand for a silent night 
for London, and perhaps some of the other B.B.C. stations, so 
that owners of multivalve sets may have a chance of picking 
up other stations, but do you not think that a better way 
of getting over this difficulty would be by the greater use of 
wave traps. 

Too great selectivity is bad for good reproduction, and as 
a rule a three-valve set with one stage of H.F. will separate 
inost distant stations, and it is only the local station that gives 
much interference. ROLAND C. WILD. 

New Eltham, S.E.9. 


PROPOSED BRITISH I.R.E. 


The following official communication has been received by 
The Wireless World from the Institution of Electrical Engineers 
regarding a meeting which took place recently between the 
Committce of the Wireless Section of the Institution and Mr. 
James Nelson, M.I.E.E., who has recently proposed the forma- 
tion of a new society for professional radio engineers :— 

At the invitation of the Committee of the Wireless Section 
of the Institution, of Electrical Engineers, Mr. James Nelson 
was present at a meeting of the Committee held on July 25th, 
when the question of a suggested new Wireless Society was 
discussed with him. . 

A statement on the subject will shortly be published, but it 
may be stated now that the definite conclusion has been arrived 
at that there is no need for a new body. 

July 28th, 1925. 
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Readers Desiring to Consult “ The Wireless World ”” Informatión Dept: should 
make use of the Coupon to be found in the Advertisement Pages. 


Using Slow Motion Dials for Fine 
Tuning 


READER asks whether it is prefer- 

able to use tuning condensers which 

have a single-plate vernier built in 
them, or to use a condenser without a 
vernier but with a slow motion geared dial 
operating the main shaft. 

Taking all things into consideration, it 
is undoubtedly better to abandon the 
single-plate vernier in favour of a con- 
denser in which a vernier motion can be 
imparted to the main body of moving 
plates, since with the former it is prac- 
tically impossible to calibrate the receiver 
for the simple reason that a movement of 
the vernier plate may make a difference 
of two or three degrees in. the setting of 
the main dial, and there is usually no 
method provided for indicating the eet- 
ting of the vernier plate. Apart from 
this disadvantage, however, ‘it will be 
found that considerably finer tuning will be 
obtained by using slow motion dials than 
by any other method. Unfortunately, 
however, some of these dials possess 
many disadvantages, chiefly owing to the 
large mass of metal in them. This is an 
advantage when the condenser is used in 
parallel with the aerial tuning coil, since 
the moving plates of the ‘condenser and 
the metal dial can be earthed, thus form- 
ing an excellent: screen, and all hand 
capacity effects are avoided. In those 
portions of a circuit, however, where 
neither set of plates is at earth potential 
with respect to H:F. currents, hand 
capacity effects are usually troublesome, 
and the only safe procedure to adopt is to 
purchase a dial which is entirely con- 
structed of a non-metallic substance, or 
better still to obtain one of those con- 
densers in which both sets of plates are 
entirely insulated from the framework of 
the condenser. It is then possible to 
earth the framework of the condenser, in- 
cluding the metal dial, and so remove all 
vestiges of hand capacity effect. 


OGClS 


A Stable Dual Receiver with Valve 
Detection. 
ANY readers haye written request- 
ing us to publish a circuit in 
which the crystal detector used 

u the one-valve reflex receiver described 
m this journal for April 22nd, 1925, is 
substituted by a valve. 

We give a suitable circuit in Fig. 1. It 
will be seen that no great alterations are 
necessary, and at the same time the 
elimination of thevagaries of the crystal 
is au undoubted advantage. The valve 


will in no way upset the stability of this 
receiver and the range will be somewhat 
increased, although not greatly so. ‘The 
only point which requires consideration 
is the L.F. transformer. In the case of 
the crystal detector it was quite feasible 
to employ a transformer having a ratio 
of six or eight to one, in view of the low 
impedance of the crystal, but with the 
substitution of a valve detector, it is 
necessary that a considerably lower ratio 


be used in order to preserve the quality 


of reproduction. It is advised that care- 
ful experiments be made regarding the 
best method of connection of eee rimary 
winding of the transformer, whilst at 
the same time it is advisable ic experi- 
ment with a lower value of fixed con- 
denser shunting the transformer secondary 
than the maximum value which is given, 
since it is sometimes possible to increase 
the range of the instrument by reducing 
this value. 
00090 


Metres or Kiiocycles ? 

READER who has frequently read 

in technical publications ikai it 

is possible to operate a far larger 
number of stations without mutual inter- 
ference within the fifty-metre band com- 
prised between, say, 50 metres and 100 
metres than in the band between, say, 


1,950 and 2,000 metres, secks to know 
the reason why there is apparently so 
much more room on the lower than on 
the higher wavelengths, since in both 
cases the band of wavelengths is of the 
same extent—namely, fifty metres. 

In order to clearly understand this 
it is necessary to remember that in 
designating the differences in tuning of 
wireless transmitters or receivers in terms 
of wavelengths, we are considering “an 
effect instead of getting to grips with the 
cause. The frequency in cycles per second 
corresponding to any wavelength can 
readily be ascertained from the formula 


_- 900,000,000 
as a 
cycles and A=wavelength in metres. 

Thus from this formula we find that 
a wavelength of 50 metres corresponds to 
a frequency of 6,000,000 cycles and a 
wavelength of 100 metres a frequency of 
3,000, cycles. Similarly we find that 
a 1,950 wavelength sorresponda to a 
frequency of 153,850 cycles ~ roxi- 
mately, and a 2,000 metre Wace ength 
corresponds to a wavelength of 150,000 
cycles. 

Thus we see that although in both 
cases a band of 50 metres 1s available. 
yet in one case we have a band, of 
frequencies extending over 3,000,000 
cycles, in the other case we have but 


, Where f= frequency in 


Fig. 1.—A variometer tuned broadcast receiver with one reflex stage and valve dete-tor. 
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5,800 odd cycles available. Theoretically 
it would be pussible to crowd about two 
hundred broadcast stations between 50 
and: 100' metres. A correct understand- 
ing of this will at once render ap- 
parent the reason of the sharpness 
of tuning on short wavelengths in 
comparison with long wavelengths, since 
on 2,000 metres a variation of three 
metres will only mean a variation of 
112 cycles approximately, whereas on 50 
metres three metres variation in wave- 
length is equal to a frequency variation 
of 60,000. | 
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A Single Valve Receiyr with Fine 
Reaction Control. 


READER wishes to construct a 

single-valve regenerative receiver 

in which a finer control can be had 
over reaction than is usually obtainable 
by the customary method of varying the 
position of the reaction coil with respect 
to the aerial coil. In order to accom- 
plish this, our reader desires to make use 
of the parallel reaction feed system, in 
which the H.T. supply to the anode of 
the valve is fed through a high-frequency 
choke coil instead of directly through the 
reaction coil. 


We illustrate in Fig. 2 a suitable 


circuit embodying this principle. As 
is well known, when the receiver is 
approaching the oscillation point. tuning 
becomes very critical, and a slight move- 
ment of the reaction coil makes a very 
considerable difference to the tuning of 
the aerial coil. This feature is especially 
pronounced on short wavelengths, and is 


Fig. 2.—Critical reaction can be applied 
by this method. 


a source-of trouble even on the lower 
broadcasting wavelengths. If, however, 
the circuit shown in Fig. 2 is adopted, 
the reaction coil can be mownted near 
the aerial coil and regeneration con- 
trolled by means of the reaction conden- 
ser. It will be found that this circuit 
gives an exceptionally smooth control over 
reaction, the receiver gliding almost 
imperceptibly in and out of oscillation, 
and, moreover, if care is taken, in con- 
struction, 1 will be found that oscilla- 
tion commences and ceases at a definite 
point on the dial of the reaction con- 
denser, in marked contrast to the erratic 
behaviour of many receivers, in which 
the slightest movement of the reaction 
coil causes the receiver to go into oscil- 
lation very abruptly. With regard to 
the number of turns on the reaction coil, 
this varies, of course, on different bands 
of wavelengths, although one coil should 
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cover the B.B.C. band, but it is impor- 


tant. in order to obtain the best results, 
- to use the smallest coil with which it is 


possible to produce oscillation. It is, 
perhaps, an advantage to mount the re- 
action and aerial coils on a two-way coil 
holder in the asual manner, so that coarse 
adjustment can be made by the moving 
coil, and thus a wider band of wave- 
lengths covered with one coil, although 
this is not absolutely necessary. The 
aerial coil is shown coupled to the 
secondary by two or three turns of wire, 
and can be made either variable or fixed 
in its position: with respect to the grid 
coil. On the B.B.C. wavelengths, of 
course, the aerial can be connected to 
the top of the grid coil in the usual 
manner. 

Perhaps the most important point to 
note in this circuit is the connections of 
the reaction. tuning condenser. The 
moving plates of this variable condenser 
and also any metal vernier dial that may 
be used should be connected to the earth 
terminal, and in this manner all vestiges 
of hand capacity are removed when 
making reaction adjustment, since the 
moving plates are definitely at earth 


_ potential, and the hand nowhere comes 


into the vicinity of portions of the cir- 
cuit not at earth potential. ` 
0000 


Adding a Stage of High Frequency 
Amplification. 

READER who possesses a receiver 

which incorporates one stage of 

high frequency amplification and is 
specially designed for operating in con- 
junction with a frame aerial wishes to 
add an extra stage of H.F. to this re- 
ceiver, but he desired that this H.F. 
stage be made up as a separate unit in 
order that no alterations need be made 
to the existing: receiver. 

Since this H.F. amplifier is to be 
added to a receiver in which one H.F. 
is already incorporated, it will clearly 
be necessary to take special precautions 
to reduce the tendency to self-oscillation 
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in this amplifier. The method of utilising 
a potentiometer in order to permit a cer- 
tain amount of grid current to flow is 
unsatisfactory for many reasons, since it 
not only seriously affects selectivity, but 


the actual H.F. amplification obtained is. 


reduced to such an extent that little 
benefit is obtained from the additional 
valve. It is greatly preferable that the 
neutrodyne method be used, whereby the 
stray capacities in the valve and its asso- 
ciated wiring are balanced. 

A suitable circuit is given in Fig. 3, 
wheréin this method is incorporated. The 
connections are so arranged that the 
frame aerial can still be used and no 
alterations are necessary to the receiver. 
The secondary of the neutrodyne trans- 
former can consist of 60 turns of No. 22 
D.S.C. on an ebonite former 4in, long x 
34in. in external diameter. The primary, 


which can consist of about 20 turns of 


H.T.+ 
ımfa TO 
H.T- 


D sT. ~~ oaao ---0 


Fig. 3.—A stage of tuned high- 
frequency amplification. 


the same gauge wire, should be wound 
on a former 2in. long, but of slightly 
smaller diameter, so that it will just 
fit inside the secondary tube. The 
“ neutralising ’’ tap is best found by ex- 
periment, the usual point being generally 
between the 15th and 20th turn from that 


end of the secondary which is connected. 


to the normal “earth ° terminal of the 
receiver. 
0000 


Choke Coils for Eliminating “ Mains ” 
Hum. | 

READER wishes to construct choke 

coils for the purpose of eliminat- 

ing commutator ripple when using 

the mains for the provision of H.T. to 

any type of receiver, and seeks our 


-advice concerning the necessary number 


of turns, etc. 

The choke coils in question may con- 
sist of approximately twenty thousand 
turns of No. 38 D.S.C. wound on an iron 
core. The dimensions of this core may 
be about one square inch in cross. 
sectional area and four inches in length. 
It may be built up from No. 22 gauge 
iron wire. The core should be well 
covered with one or two layers of Empire 
cioth before the windings are put on, 
and the choke when finished should be 
protected on the outside by a few layers 
of the same substance. 
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THE B.B.C. AND MONOPOLY. 


HE question of whether the monopoly of broad- 
casting should be placed in the hands of one 
organisation was a very vexed problem at the time that 
the British Broadcasting Company was formed. ) 
For some considerable while 
since little attention seems to have 
been paid to this matter and in- 
terest in it has, subsided to a great 
extent. It is almost certain, how- 
ever, that in the near future the 
subject will be re-opened when 
the Government Committee is 
appointed to consider broadcasting 
‘in all its aspects.’’ 
Since the time that broadcasting, » 
under the.direction of the B.B.C., 
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term, during which the B.B.C. has operated under a 
licence from the Post Office, is a period of probation to 
see whether this experimental method of conducting 
national broadcasting 1s capable of operating on a satis- 
factory basis. Naturally, if the B.B.C. have failed to 
satisfy the general public and have not carried out the 
work entrusted to the company in 
a creditable manner, then it will 


; be most unlikely for the present 
$ agreement to be renewed and 
PAGE $ some new organisation mey be 

Pe 183 4 expected to take its place. 
100-METRE In view of these circumstances 
| 185 it would be ridiculous to suggest 


that the B.B.C. has been without 
any competitive stimulation. It 
must be quite obvious to those 
who have watched events that the 


ase .. 193 


first started in this country there Beavers’ NOVELTIES ... British Broadcasting Company has 
has not existed any broadcasting . Couecue Tòrics 195 done its utmost to justify its con- 
organisation competing in opposi- : tinued existence substantially in 
tion to the activities of the B.B.C., SELECTIVITY - 197 its present form. The network of 
and on this account it has been - By Capt. H. J. Round. stations and relay stations has 
frequently stated that the B.B.C. Broapcast BREVITIES 201 been made as complete as possible 
has been operating under a cor- TELEGRAPHING PIctTuRES _... ... 203 ʻo leave little room for any addi- 
plete monopoly without any fear | ; tional stations to be put up. The 
of competition. But an investi- Davextry. Some Unusvar View high-power station at Daventry 
gation of the true circumstances POINTS 207 has been completed, and rumours 
points very clearly to the contrary LETTERS ro THE Eprrorn ... ... 208 are current of the intention -of 
being the case, for although the E E <. 210 erecting a second station for the 


B.B.C. has not had to compete 
with other, programmes and other 
broadcasting interests, there has 
yet been a very genuine reason for the B.B.C. to strain 
every effort towards good programmes and a satisfactory 
organisation. The reason for this is that the permanency 
of the present constitution of the company is not to be 
regarded as guaranteed, for the present agreement under 
which the B.B.C. operates is for a limited period only 
without commitment on the part of the Government to 
renew it. The attitude of the Government is that this 


5 
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London area. All this is being 
done before the Government 
enquiry starts, and it is un- 
doubtedly the policy of the B.B.C. to complete all this 
work so that no criticism can be levelled at the organi- 
sation that it has been inactive or unprogressive when 
the time for investigation arrives. 

The responsibilities which will rest with the Govern- 
ment Broadcasting Committee of Enquiry to be set up 
at the end of this year are very great. It is not possible 
to foresee the influence which broadcasting may eventually 
B 3 
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have upon this country, but it is a weapon which must 
be placed only in responsible hands. 

The value of broadcasting will depend to a great 
extent upon the energy and progressive spirit of those 
responsible for maintaining the service. In order to have 
some guarantee of energetic effort to ensure the best 
possible programmes and efficiency, it seems evident that 
only two courses of action are open to the Government 
Committee. These are, either to establish broadcasting 
on a competitive basis or to continue the policy of one 
organisation but safeguard- 
ing the service from stagna- 
tion by leasing broadcasting 
rights only for a limited 
period. Without intending 
to reflect in any way upon 
the present B.B.C. or those 
responsible for controlling it, 
we believe that it would be 
disastrous to establish the 
B.B.C. on a permanent basis 
so that it became virtually 
a Government department. 
There seems, on the other 
hand, to be no sound objec- 
tion to the continuance of 
one organisation to conduct 
the service so long as some 
such provision as a short 
period lease of broadcasting 
rights is instituted, with the’ 
very definite understanding 
that the renewal of the lease 
will only be granted so long 
as a satisfactory service is 
provided. 
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EIRINN CO ae 


INSTITUTE 
OF 


RADIO ENGINEERS. 


N the last issue of The 
Wireless World there 
was published under Corre- 
spondence a communication 
received from the Institution 
of Electrical Engineers re- 
lating to a meeting which 
took ‘place between the wireless section of that body and 
Mr. James Nelson, the promoter of a new professional 
Radio Seciety, which has been the subject of comment 
in this journal. A further statement on the subject has 
since been prepared by the Institution of Electrical Engi- 
neers, and this is published under Correspondence in the 
present issue. There is also a letter from the temporary 
secretary of the proposed British I.R.E., which should 
be read in conjunction with the statement published last 
week. 

Judging from a perusal of the statement of policy 
which is now made by the Institution of Electrical Engi- 
neers, it would appear that their attitude has changed 
very little, in spite of the meeting which was arranged 
at their invitation with Mr. James Nelson. The Institu- 


B 4 


athen 


Jel 


at Pennant Hills, Sydney. 


AUSTRALIA’S GIANT STATION. 


A view in the transmitting room of the high-power station 

Many improvements have been 

introduced, and the station will form one of the links in the 
Empire Wireless Chain. 


Wireless 


Orig AUGUST rath, 1925. 


tion of Electrical Engineers has not accepted the prin- 


ciple that the qualifications of a radio engineer are dis- 
tinct from those of the general electrical engineer, for we 
find that all the privileges of membership of the wireless 
section are still to be freely extended to members, irre- 
spective of whether they have wireless qualifications or 
not. We think that the case would be more satisfactorily 
met if actual membership of the wireless: section were 
reserved to persons with wireless qualifications, and we 
doubt if it will be possible to prevent the forma- 
tion of an independent pro- 
fessional radio society unless 
this point involving a prin- 
ciple is 
Council of the I.E.E. 

We shall, no doubt, hear 
a good deal more on this 
subject, which has aroused 
so much interest and has 
been discussed in the wire- 
less and electrical papers at 
— 
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"PROGRESS IN 
PICTURE 


TRANSMISSION. 
HEN we review the 
progress which has 
been made in line telephony, 
wireless 
other branches of electrical 
communication, it may seem 
that transmission cf pictures 
by electrical methods has 
made comparatively slow 
progress in the past. Re- 
cent developments of remark- 
able importance have, how- 
ever, been achieved in 
America, and, in addition to 
the description of one system 
given in our issue of last 
week, we are able to give 
publication in the present 
issue to a number of photo- 
graphs sent over line tele- 
phone circuits for distances 
approaching 1,000 miles. It is difficult to do justice to 
the originals of these pictures in printed reproduction, 
and this point should be borne in mind when the repro- 
ductions are examined. 

The transmission of satisfactory pictures from point to 
point for newspaper reproduction purposes where speed 
is of vital importance would alone more than justify the 
enterprise necessary to develop a dependable system, but 
there are, in addition, many other applications of im- 
portance. For the verification of signatures in com- 
mercial transactions the possibilities are obvious: Then, 
again, there is reproduced an X-ray photograph which 
immediately suggests the importance of the transmission 
of such photographs where prompt expert medical opinion 
is required. 
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Complete Constructional Details of a 10 watt Transmitter. 


HE success attendant upon the use of transmitting 
apparatus depends largely on the station layout 
and the perfection of design and construction of 

the equipment with a view to providing easy mainten- 
ance and operation. A given performance cannot be 
repeated with . apparatus installed in a temporary or 
experimental manner, and it is only by persistent work- 
ing with a set which will consistently hold its calibration 
and adjustment that long range communication tests can 
be attempted. - 
Designed for 100 Metres. 

Interest centres on the use of short wavelengths, and 

a mean wavelength of 100 metres has been adopted in the 
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Fig. 1.—CHOKE MODULATED TELEPHONY TRANSMITTING CIRCUIT. with 
loese coupled aerial, suitable for 100 metre werking. 


design, for both telephony and C.W. working are easily 
arranged, the normal size aerial may be employed and 
long range telegraphy is obtainable. The instrument is 


compact yet not overcrowded, and the interior accom- 


modation amply allows for the latitude in the space 
taken by components of varying design. 


Layout of the Components. 


A front ebonite panel, in. in thickness, and shown in 
an accompanying illustration drawn to scale, carries the 
feed and aerial ammeters, filament controls, and the 
tuning condenser in the grid circuit. Other tuning ad- 
justments are made by means of clips on to the loose 
coupled tuning inductances, and are acces- 
sible either by withdrawing the instru- 
ment or removing the back of the cabinet. 
A baseboard, jin. in thickness, supports 
the telephone’ transformer, modulating 
choke, grid condenser, wire-bound leak 
and grid cells for the modulating valve. 
A in. mahogany platform is sup- 
ported at a distance of 5in. from the 
baseboard by means of screws in the front 
panel and threaded 2BA rods at the rear 
passing through two gin. lengths of }in. 
ebonite tube with fin. hole. This plat- 
form carries the valve holders and tuning 
inductances. A bracket 74in. x 3in. is 
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Telephony and C.W. 100 Metre Transmitter.— 


attached to the top of the panel by means of two No. 6 
by rin. brass screws, giving support to the fixed 
capacity clesed circuit condenser and the vertical ebonite 
rod carrying the grid coil. The high-frequency choke 
coil is attached to the back of the panel between the 
valves, being held in position by means of a wooden plug 
with a 4BA screw and nut through its centre. f 

A simple form of construction has been adopted 
throughout, and in no part are tapped holes employed. 
In describing the construction it is advisable, perhaps, to 
deal separately with each component, drawing attention 
to points in the design, so that advantage can be taken 
of the adaption of apparatus which may be to hand. 


The Tuning Inductances. 


Air spaced coils are employed with clip contacts and 
supported by four strips of wood. The wire used is 
No. 10 S.W.G. hand-drawn copper (on no account use 
bronze), which should be purchased in the form of a 
large diameter hank, about 24]lb. will be required, and 
free from kinks and in bright condition. It is shaped by 


AERIAL 


MODULATOR 


KEY RELAY 


Fig. 2.—Scale drawing of the front panel, showing positions for 
base board 


the meters, and the screws for holding 


platforms ape cuperetee 
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FRONT VIEW. The single dial of the grid circuit appearing on 
the front of the instrument suffices for occasional critical tuning. 


Large pattern valve windows are fitted (Aermonic). The aerial 
ammeter 0~-1°5 is a cheap ex~Government instrument. 
tightly winding on a 3}in. to gin. former about sin. in 
length, tightly winding with turns touching. The re- 
quired length, about 13 yards in all, should be paid out 
and wound on to the wooden former, keeping good ten- 
sion all the time, obtaining a good grip on the wire with 
a heavy pair of pliers. The use of a back geared lathe 
makes the job one of a few minutes, though it can -be 
quite well accomplished by hand with assistance. The 
supporting strips should be made from wood which has 
no tendency to split, and measure in. wide by gin. thick 
and roin. in length until finally adjusted. Holes yyin. 
are made at intervals of 7 millimetres, and are finally 
enlarged to 5-32in., clamping the strip in the vice to 
prevent splitting. ` One hole out of place will make the 
subsequent threading on of the turns difficult, and care 
must be taken to ensure that the brace is held perfectly 
vertical while drilling. It will be seen in the illustra- 
tions that the coil consists of two sections, one of 11 
turns and the other 19 turns, and the required number ` 
is cut off before threading on to the strips. When 

completed, the diameter should be expanded to 4#in. 
The inductance of the larger coil forming the closed 


‘circuit is obtained by substituting in the formula 


L=n'd’n7lk, | . 
where L is the inductance in centimetres, 7?=9.87. 
d diameter in cms., # number of turns to the cm., 
18 
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Telephony and C.W. 100 Metre Transmitter.— | 

? length in cms:, and K, a factor obtainable from 
tables representing the ratio of length to diameter. The 
yalue is given in microhenries by dividing by 1,000. 


- d=12 cms. n= 10 turns to 7 cms. or 4,” 
7=13 cms. K=0.7 J 
eh ep Ree A AA RIO AIIN OT > n Ts 
L (må)= said Ae Ban Aaa a Aae AE = 26 microhenries 
a 1,000 X 7° j l N 


` The inductance of the aerial coil is abouf 12 micro- 
henries, which, when connected up to any aerial of 0.0003 
mfd. capacity, gives a maximum wavelength of 110 
- The coil is supported by means of three screws passing 
through the lower wooden strip into the platform, and a 
spacing piece of ‘ebonite tube 2}in. in length held. in 
position with 3$in. of 2BA threaded brass rod and nuts. 


Grid Coil. 


A former of ebonite tube 24in. in diameter and rin. 
in length supports eight turns, four on each side of the 
centre, of No. 22 D.S.C. wire. .The winding has an in- 
ductance of about 10 microhenries, so that when tuned 


with a condenser having a maximum value of 0.0003. 
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Fig. 3—THE TUNING INDUCTANCES. (A) Aeria: coil; (B 
Closed circuit; (C) Grid coil; (D) Strip copper lead to dissed 
circuit condenser ; (E) Lead to counterpoise terminal ; (F) Closed 
circuit tap; (G) Anode tap ; (H) 5/16in. ebonite rod on which grid 

former is a tight fit; (J) Coil support; (K) Three holding 
down screws ; (L) Piece of wood to form pivot for grid coil spindle ; 
(M) Grid battery wander plug; (N) Terminals; (O) H.F. choke; 

(P) Modulator valve holder. 
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Fig. 4.—REAR VIEW, showing clearly the layout of the com- 
- ponents, all of which can be seen, with the exception of the 

microphone transformer, which is behind the grid celis with its 

core at right angles to that of the modulating choke. 

mfd. (Igranic), a maximum wavelength of-110 metres is 
obtainable. i 

The coil is supported by making a tight fit on to a 
jin. ebonite rod, the latter being held in position by 
means of a small block of wood on the platform and a 
wooden or ebonite cleat on the bracket which carries the 


closed circuit condenser. Connection is made by means 
of flexible leads. 


Closed Circuit Condenser. 


A fixed capacity air condenser with liberal dielectric 
thickness is connected across a portion of the larger in- 
ductance to form a closed circuit and hold the wavelength 
constant. It is made in No. 20 or 22 $.W.G. hard 
brass sheet,’ and consists of five plates each 2in. x 3in. 
Threaded 2BA brass rod is used for assembling and 
2BA brass nuts form spacers. The plates, sawn nearly 
to size, are clamped together and filed up to be quite 


. true, and in. holes drilled at }in. from each corner. 


In assembly, a spacing of ;';in. between the surfaces of 
the plates is arranged, minor adjustments being made with 
thin washers. | Short pieces of No. 16 wire are soldered 
to the edges of the plates to provide good electrical 
bonding. The threaded spindles, which are = 2in.. in 
length, pass through holes in the wooden bracket, and 
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Telephony and C.W. 100 Metre 

Transmitter.— 
the relative position of the 
sets of plates is adjusted. 

The use of wood for sup- 
porting this condenser and 
also as spacing strips for the 
coils may call for criticism, 
though, at high radio fre- 
quency, the behaviour of 
wood as regards dielectric 
loss is superior to ebonite, 
provided its insulation is 
maintained by being in 
dry condition and excessive 
potential is not applied 
across it. 

To arrive at the capacity, 
the area of overlap is multi- 
plied by the number of di- 
electric spaces times 225 and 
divided by the dielectric 
thickness multiplied by 10°. 
Thus capacity in mfds. 


— r u v r —. 


— 275x 4X 4X24 0.000086 
10° : 


. ; Fig. 5.—THE RADIO FREQUENCY EQUIPMENT. (A) Aerial terminal ; (B) Counterpoise terminal! ; 
On test the capacity was C) Aerial clip; (D) Closed circuit clip; (£) Anode tap; (F) Aerial coil; (cy Closed circuit coil; 
found to be almost o.ooor C Gria coh 0) Oscisiae a eet SULA. edian o Sain," meee SH 
— mfd., showing that the stray 
capacities offered by the 
spacing nuts must be taken 
into account. In conjunction 
with the tuning inductance, 
the maximum wavelength of 
just over 100 metres 18 
obtainable. 


The Anode Tap Condenser. 
This condenser, which is 
subjected to high voltages, 
has a capacity of about 0.001 
mfd. It is inadvisable to 
adopt larger values, for it 
will be seen from the dia- 

| gram that it forms an audio- 
| frequency shunt across the 
modulating choke zva the tun- 
ing inductance and the high- 

2 ipo tension terminals. Several 
' | Be me any iz: te siren may 
$ ow : | > ee ee e assembled in series to give 
Sao) NS ee a tainting A the required value, as, p 
ae Gere ree ae” er ws shina: | instance, four small receiv- 
ee Santee —— ing circuit condensers, each 
0.004 mfd. In the illus- 

trations it is seen that a 
number of sections are 
clamped together and also 


Fig. 6.—_DETAILS OF ASSEMBLY. (A) Anode condenser; (B) and (C) Terminals of condenser ; connected across at the 
(D) Junctions between sections ; (E) 1/4in. ebonite end plates; (G) and (F) Brass clamping brackets ends 
and rods; (H) Nuts on ends of rods for attaching condenser; (I) Oscillator valve holder; (J) ae . i . 
Oscillator valve filament resistance; (K) Grid condenser; (L) Wire wound grid leak; (M) Ebonite L sing mira wonin. in 
spacers; (N) Holding down nut; (O) Grid circuit tuning condenser; (R Keying terminals, hick 

bridged for telephony ; (Q) Modulating choke, held down by strap; (R) Grid cells. thickness, the reader can 
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readily calculate the number of pieces of mica required, 

which is given by the formula :— 

©.002 x 0.004 = 10° 
| 225X%5.5 x4 


where 0.002 is the thickness of the mica, 0.004 the capa- 
city in mfds. required, 5.5 the dielectric constant of mica, 
and a the area in square inches of the overlap. 


The Modulating Choke. 


It is advisable for this coil to possess a reactance 
equat to four times the impedance-of the modulating 
valve. Taking a mean valve impedance of about 10,000 
ohms, a reactance of 40,000 
ohms is needed at low 
speech frequency, say, at 
2co cycles. The inductance 
required is 


Reactance _ . 

25 x Frequency 
497099 =30 henries 
2 xX 3-14 X 200 approximately. 


Such a coil may ve built 
on an iron wire core 34in. in 
length with 50 layers of No. 
34 S.S.C. each of 300 
turns, producing 15,000 
turns, which with thin paper 
between each layer gives a 
maximum diameter of ap- 
proximately 3in. | 

As a considerable voltage 
is developed across the 
ends of this choke, a high 
degree of insulation must be 
maintained. The reader 
may be saved a great deal of 
trouble by making use of the 
secondary of a spark coil or 
transformer. One of the 
windings of a 4 Kw., 350 
cycles, ex-Government trans- 
former was found to con- 
sist of 24,000 turns, with 
a total diameter of 34in. quiring higher a 
and a length of 2gin.,  . | 
being built in sections, separated by layers of insulation. 


Grid Condenser and Leak. 


The grid condenser and leak are used to bias the grid 
of the oscillator valve and have normal values of 0.001 
mfd. and 10,000 ohms. The condenser is an ordinary 
mica receiving condenser, while the leak is wound with 
No. 38 single silk ‘‘ Eureka ’’ wire, having a resistance 
of roughly 70,000 ohms to the pound. The wire is 
wound upon three thick pieces of shellaced cardboard 
measuring sin. x 2}in. Ten slots are made in each card, 
carrying in all about 1.0z. of wire, which may be wound 
inductively. Between 3 and 4 oz. of wire should be 
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Fig. 7.—ANOTHER VIEW OF THE TRANSMITTER, removed 

from the TEE cabinet. The valves are Ee AT40X, re- 
potentials than the Type T1 

reference is made. 


SO 


procured.. Two pieces of 2BA brass rod, 24in. in 
length, are used for attaching the cards to the base- 
board, and }in. pieces of in. ebonite tube serve as 
spacers. 


Radio Frequency Choke.’ 


The high frequency choke coil connected between the 
oscillating and modulating circuits should have a re- 
actance of about 40,000 ohms. This is produced at a 
wavelength of 100 metres, which i» a frequency of 
3,000,000, by an inductance in microhenries of 


40,000 x 108 . z ; 
———; = approximately. 2,100 microhenries. 
2X 3.14 X 3x10 
From the inductance formula 
given earlier it will be found 
that a winding of No. 32 
D.S.C. 6.5 centimetres in 
. diameter and 6 centimetres in 
Jength will produce the re- 
quired value. Thus, a 2$in. 
diameter ebonite tube may be 
employed, 3in. in length and 
carrying a winding for a dis- 
tance of 23in. 


Telephone Transformer. 


The core measures 3in. in 
length and is gin. in dia- 
meter. The primary wind- 
ing depends on the type of 
microphone employed and 
the potential of the battery. 
If it is the intention to oper- 
rate the microphone from 
the filament battery, which 
may be of the order of 10 
volts, one of the high resist- 
ance solid back type should 
be employed. The, primary 
may then consist of five 
layers of No. 26 D.C.C. 
Several layers of Empire 
cloth should be- used as in- 
sulation between primary and 
secondary. The latter is 
wound with No. 34 S.S.C. 
layer by layer, and impreg- 
nated with wax. There 
should be 25 layers, with 
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thin paper insulation between each layer. 


Filament Rheostats.. l 

The type of resistances connected in the filament leads 
will depend upon the valves used. The transmitter is 
designed to accommodate the dull emitter transmitting 
valves M.O. type D.E.T.1, which can be operated over 
a wide range of voltages, between 150 and 600. The 
filament current is about 2 amperes, and a rheostat which 
is normally used to control three bright emitter receiving . 
valves is satisfactory. 

Operation. 

The wiring up, which is simple, is left without men- 

tion, excepting that it is advisable to use strip cenductor 
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Telephony and C.W. 100-metre Transmitter.— . 

for the aerial and closed circuit connections. Part of 
the wiring is carried out with the platform attached to 
the front panel, which is brought into position over the 
baseboard when the baseboard components are connected 
up. Some of the leads will need to be left long and 
finally adjusted. 

The use of a counterpoise instead of an earth is re- 
commended, though the effect of tying down the filament 
battery to earth potential with a short lead may be tried. 
Otherwise the filament battery should be insulated from 
earth and connected with short leads. It is advisable to 
provide a large-capacity mica condenser immediately 
behind the instrument across the H.T. terminals, the 
connection to the H.T. supply or filter circuit being made 
through two high-frequency chokes similar in construction 
to that used in the set. # 

In brief, with the aerial disconnected and the modu- 
lator rheostat in the ‘“‘ off ’’ position, tuning adjustments 
of closed circuit and grid coil should be made to give 
minimum feed current. The aerial tap is then adjusted 
to increase the feed to a maximum, and this will be found 
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to coincide with the maximum current indication on the 
aerial ammeter. On bringing the modulator valve into 
action, adjustment of the grid biasing battery will be 
found necessary. 

Keying is accomplished by means of a relay key con- 
nected across the keying terminals. A good relay can 
be made by extending the armature of a recording sounder 
and providing a wire to dip into a small cup of mercury 
covered with paraffin to prevent sparking. In addition, 


the recording contacts can be arranged to break the con- 


nection from grid leak to filament negative. 

On preliminary test, using D.E.T.1 type valves as 
modulator and oscillator, and an H.T. supply of 400 
volts showing a feed current of 22 milliamperes to the 
oscillator, an aerial reading of 1.2 amperes was obtained 
on go metres, the aerial being s5ft. in length and having 
a capacity of 0.00022 ntfd. Brief telephony transmis- 
sions were at once accomplished with several local 
London stations, and by post the following morning a 
report arrived showing that the transmissions had been 
intercepted by an amateur at Scone, Perthshire, using a 
two-valve receiver. : 


A SHORT WAVE VARIOME TER. 


“An Efficient Tuner for 202100 Metres. 
- . By B. G. R. HOLLOWAY. 


ment of the proposed allocation of the 20-40 
metres waveband for the use of English amateur 
transmitters. The report of the success of ]XAM’s trans- 
missions on 23 metres and the reception of a New Zealand 
amateur on 20 metres in broad daylight makes this 
announcement doubly interesting. This will be sure to 


er interest has been aroused by the announce- 


add to transmitting activity during the usually quiet 
summer months. 

Critical eyes will be turned towards receiving apparatus, 
and the set which has served faithfully above 50 metres 


= Fig. 1.—Connections of the variometer unit to a valve detector 


will be seen to contain faults which are fatal for receiving 
on 20 metres. Undoubtedly, the Reinartz Circuit with 
one stage of note magnification comprises one of the most 
poptlar short wave sets among British amateurs. 

When constructing this type of set for ultra short wave 
reception, the most important point to observe is the 


BIO 


reduction of capacity across the secondary of the tuning 
system. This involves the use of low loss condensers and 
valves of the ‘‘ test tube’ type. But with the most 
expensive condenser, the minimum capacity is usually 
unduly large for very short wave work. With this in 
mind, the writer tried out variometer tuning with con- 
siderable success. The idea is not new in transmitting 
circles, but the use of a variometer with ‘‘ fixed-tune ” 
aerial coupling for short wave reception appears to be a 
tuning system not yet fully investigated. 

The circuit involved is shown in Fig. 1, and is self- 
explanatory. The addition of the variable condenser with 
a cut-out switch is a refinement which greatly extends the 
range of the receiver. This was primarily added for the 
reception of KDKA on 68 metres. Even when receiving 
British broadcast, the variometer need not be idle, for, 
used in series with the secondary of a Reinartz tuninz 
coil, it makes the most efficient vernier the writer has 
ever used. 

The essentials of a variometer of this type are prac- 
tically the same as those of the air-spaced coil, #.¢., the 
use of a minimum of solid dielectric, and the reduction .of 
high-frequency resistance by the use of a suitable gauge of 
wire. The instrument differs from those used in trans- 
mitting, Inasmuch that the rotor and stator are spherical, 
with a resulting greater efficiency and extended tuninz 
range. — 

An advantage of the form of construction adopted is 
that the materials necessary for the construction of the 
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A Short Wave Variometer.— 

variometer are neither extensive nor expensive, and the 
majority can be found amongst the inevitable scrap result- 
ing from much experimenting. NE # 


Constructing the Ebonite Formers. 

Two pieces of jin. thick ebonite are squared and trued 
to 3in. wide x 6in. lang, and marked out to the dimen- 
sions given in Fig. 2. A hole about in. diameter is 
drilled in the exact centre; through this hole a piece 
of 2 B.A. rod about 2in. long is bolted. 
placed in.a lathe, and a disc 2}in. diameter is turned 
from each piece. A parting off tool making a yyin. cut 
should be used. | Ho. we ae 

In the case where the constructor has no access to a 
lathe, the discs can be cut with a narrow-bladed saw and 
then trued by filing. The ordinary hacksaw ‘can be 
used, but the width of the blade makes the operation 
dithcult. : 


The discs and the four remaining ends are for the rotor 


and stator respectively. 

The discs are slotted along a radius, as indicated in 
Fig. 2 in order to make a halve joint. This should be 
a driving fit; then no fastening device is needed. 

In one of the discs two other slots are cut $in. wide 
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Fig. 2.—Details of the formers for the stator and rotor. 


and jin. deep. At a distance of ĝin. below these slots 
two rectangular holes $in. x tin. are made by first drill- 
ing two jin. holes, then squaring with a warding file. 
. The portions of the ebonite between the rectangular holes 
and the shallow slots are drilled in. transversely. This 
operation needs care, since the thickness of ebonite on 
each side of the hole is only yin. 

The sixteen ,8,in. holes for threading the coil are drilled 
on a concentric circle of 14$;in. radius. 

After the in. holes are drilled in the stator formers 
the sharp ends arising: from the turning must be cut down 
to about jin. from the first holes. 


Winding the Rotor. 
The wire, which is No. 16 gauge copper, is shaped by 
winding two coils of seven turns on a ı1łin. diameter 
12 . 


Wirel 


World 4 8 me 


The rod is- 


' possible. 
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cylindrical former. Commencing at the outside, one-half . 
of the rotor 1s wound, and about 2in. of wire is left free 
at the beginning for making 
the necessary connection. 
The remaining half is now 
wound, starting as before at 
the outside, but turning in 
the opposite direction. The 
winding should be com- 
menced in the same portion 
of the former at which the 
opposite half finishes. Thus 
the two inside ends finish in | 
the same place and are, after Fit: Sadler the eee 
cleaning, soldered together 

to make an overlap of about an inch in length. 

Two 3in. lengths of 2 B.A. rod are now required. 
Fach is fastened in a transverse hole by two nuts, one. 
in the slot and the other fastening an end of the coil 
to the portion of the rod projecting into the rectangular . 
hole. Two washers are used to prevent crushing the 
ebonite, as indicated in Fig. 3. 


The Base. 


Before the stator can -be wound, the four pieces com- , 
posing the former must be mounted on a suitable base. ` 
This consists of Jin. thick hardwood, preferably oak~ 
or mahogany, squared to 6in. longx 5in. wide. ft is 
necessary that the base should be made of thick hard- 
wood, since any tendency towards warping would throw 
the rotor out of centre, making accurate calibration im- 
The base is shown in the sketch of the com- 
pleted instrument (Fig. 7). Three pieces of the stator 
former are fixed first, and, before the fourth piece is 
screwed on, the rotor must be placed in position with the 
spindles pointing lengthways.. 

The stator coil can now be wound. Twelve turns of 
the wire are shaped on a cylindrical former 14in. dia- 
meter. The winding is commenced at the top, and is 
wound on in one piece. Care 
must be taken that the Zin.” 
gap is not bridged ina space %2 
eontaining a spindle, or 
fouling will occur. 

Two pieces of ebonite rin. 
wide, one 34in., the other 
4hin. long, are necessary tog, pa 
support the rotor. Both have 
a in. hole drilled zin. 
from one end, and an }in. 
hole 4in. from the opposite 
end, as indicated in Fig. 4. 
These two pieces are screwed 
one at each end of the base ee ea Cecneciion uence toe | 
to take the rotor spindles ene eter: 
through the in. holes. The position of the rotor is 
adjusted by means of locknuts and spring washers, shown 
in detail in Fig. 5. The spring washers are on the in- 
side, and make contact with two gin. wide strips of 
brass. One strip connects with a terminal in the top 
hole of the longer support, and the other connects with a 
4 B.A. bolt to which is attached the top end of the 
stator coil. The remaining end of the stator is attached 


B 13 


° 
% DIA. 


e 


Wireless 
World 


192 


A Short Wave Variometer.— 
with a soldering tag to a terminal screwed in one of 
the formers adjacent to the longer support. 


END OF 


The Gearing. 

Those’ who prefer can 
use one of the geared dials 
which are now on the 
market, as the use of some 
. fine turning device is essen- 
tial. The gearing arrange- 
ment adopted for the vario- 
meter under description gives 
a ratio of 50-1, and has been 


Fig. 5.—Arrangement of the found to be very satisfac- 


siow motion device which turns ; : ` 
the rotor. tory. It is sketched in 
Fig. 5. 


The gears used are those made by Meccano, Ltd., and 
consist of the large gear wheel and worm drive. The 
centre must first be carefully drilled 
out to şin. in order to take tht 
2 B.A. rod. This gear wheel is at- 
tached to the rotor spindle passing 
through the longer support by means 
of the set screw provided for the pur- 
pose. A bearing for the worm drive 
is made from No. 20 brass strip gin. 
wide. It is in the form of a “U” 
Zin. wide, the centres of the, ?yin. 
holes being šin. from the base of 
the “ U.” 

The position of the bearing on the 
longer support must be adjusted until 
the gears mesh evenly without bind- 
ing or play. Two 6 B.A. bolts are 
used to make the connection. 
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The ‘‘ Fixed—tune ” Aerial Coil. 

The construction of the three-turn 
aerial coupling coil should be clear 
from the sketch in Fig. 6, as it con- 
sists merely af an ebonite support 
pivoted on one of the formers of the 
stator. The pivot for the coil is a 
1in. length of 4 B.A. rod tapped into 
one of the stator formers remote from the dial. 


The 
coil is lifted free from the variometer by a spring washer, 
and is held in position by locknuts. 


Fig. 6.—The ** fixed—tune"’ aerial coil. 
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The Reaction Coil. 

As with the usual Reinartz Circuit, the coupling be- 
tween the reaction coil and the grid coil (in this case a 
variometer) remains constant. ‘This constitutes one of the 
great advantages of the Reinartz Circuit, as any slight 


alteration of the coupling greatly affects the wavelength 


of the tuner. 

The reaction coil itself consists of five to ten turns 
of 26 gauge D.C.C. copper wire wound without any 
attempt at spacing round the bottoms of the four stator 
formers. l 

The exact number of turns must be found by experi- 
ment. It should be the smallest number of turns which 


induces oscillation when the inductance of the variometer 
is at a minimum and the capacity of the reaction con- 
denser is at a maximum. A large coil will cause un- 
controllable oscillation on the higher wavelengths and 
increase the self capacity of the tuner to the detriment 
of efficiency on the lower wavelengths. 
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The ends of the coil are attached to two terminals, 
one in each of the stator formers, remote from the dial. 


Calibration. 

The only wavemeter available was not calibrated below 
6o metres, therefore the variometer was placed in series 
with a coil of known inductance. By subtraction the 
minimum wavelength was found to be 18.6 metres, and 
the maximum 54 metres. A 0.0003 mfd. condenser in 
parallel further increased the range to 170 metres. When 
the variable condenser is in parallel, the variometer 
should not be quite at its maximum inductance, for a 
gap is caused between the two wavelength ranges by 
the minimum capacity of the condenser. 

A small air dielectric condenser should be used in 
series with a standard P.M.G. aerial, but in general it 
will be found that for 20 metres reception. two r2ft. 
lengths of flex for aerial and counterpoise will give better 
results than the more normal aerial and earth. 
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PLUG-IN COILS WITH TWO 
RANGES. 

To cover a given wavelength range, 
fewer plug-in coils will be required if 
each coil is provided with a single 
tapping point connected to an addi- 
tional plug on the coil. | 


In the diagram it will be seen that . 


the coił is mounted betyeen two 
basket coil holders with the plugs 
facing in opposite directions. The 
whole of the coil is connected across 


Tapped plug-in coli with double mounting. 


one plug, and the turns between the 
centre and the tapping point are con- 
nected to the other. Thus if a coil 
of fifty turns is tapped at the thirty- 
fifth turn, we have virtually a No. 50 
and a No. 35 coil, depending upon 
the plug which is inserted in the coil 
holder.—V. S. B. ` 


0000 


WINDING MULTILAYER COILS. 

By means of the former here de- 
scribed it is possible to wind efficient 
multilayer coils which are self-sup- 
porting and which can be removed 
from the former without withdraw- 
ing the pins. | 

The wooden centre of the former 


is made in two halves which fit 
together, each half being provided 
2 7 


with two rows of pins. An odd num- 
ber of pins is used in each row, and 
these are arranged alternately in the 
manner indicated in the extended 
plan of the former. 

The form of winding adopted is 


_ that in which a zig-zag layer alter- 


nates with a plain single layer of 
turns. In this instance, however, 
the solenoid layer is wound between 
the pegs A, while the zig-zag turns 
cross between’ the pegs B. After a 
solenoid layer has been wound over 
a zig-zag layer the loops are lifted 
off the pegs B and bent back over 
the coil. Another solenoid layer is 
then wound so that one zig-zag layer 
suffices for two solenoid layers. The 
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coil is continued in this way until the 
desired number of turns 1s reached, 
when it may be removed from the 


former merely by pulling apart the. 


two halves. A coil constructed in this 
way is self-supporting, and does not 
require to be treated with wax or 
shellac.—F. N. 
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w ideas and Practical Devices. 


RATCHET CONDENSER ADJUSTMENT. 


When several condenser dials in- 
close: proximity on a receiver panel 
are fitted with extension handles, 
there 1s always congestion when one 
or more of the dials have to be 
moved through wide. angles. 


Ratchet screw-driver adjustment for con- 

densers in close proximity. 

A convenient but rather expensive 
solution of the difficulty is obtained 
if ‘‘ Yankee’’ ratchet screw-drivers 
are fitted to each dial. The blade 
of the screw-driver is cut off to with- 
in 4in. of the handle and forced into 
a hole drilled vertically in the top of 
the condenser knob. The extension 
handle is then fitted into the side of 
the wooden handle at right angles. 

A small catch on the side of/ the 
screw-driver gives three movements ; 
a ratchet movement in -either direc- 
tion and a locked position giving a 
direct drive. Thus the condenser 
dial can be moved’ throughout the 
whole of its range in either direction 
by a series of small movements of 
the extension handle.—J. W. 

0o000 


NEUTRALISING CONDENSER. 


In the neutrodyne circuit a small 
balancing capacity is connected be- 
tween a point on the H.F. trans- 
former secondary winding and the 
grid of the preceding valve. The 
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value of this capacity has to be found 
by trial for a given set of valves and 
receiving conditions, but, once found, 
it may be fixed until some factor such 
as the insertion of a new valve makes 
its readjustment necessary. 


Neutralising vane fitted to tunifg con- 
denser. 


The grids of the valves are con- 
nected usually to the fixed vanes of 
the condensers tuning the transformer 
secondary windings. The balancing 
condenser vane may ‘therefore be 
mounted in the manner indicated in 
the diagram on one of the bolts pass- 
ing through the. fixed vanes. An 
ebonite bush and collar are made to 
fit the hole in the neutralising vane. 
The auxiliary vane can then’ be 
clamped in position with the lock nut 
originally fitted to secure the fixed 
vanes on the main condenser. The 
method is not only mechanically 
sound, but also effects a simplification 


in the wiring of the receiver.—E. H 
0000 


FRAYING OF AERIAL ROPES. 


When an aerial halyard passes over 
the roof of a house, the rope is apt to 
fray as a result. of movements of the 
aerial in the wind. If an old tennis 
ball is perforated and held in posi- 
tion on the rope by knots tied on each 


Tennis ball 

attached to | 

halyard to pre- 
vent fraying. 


side of the ball, the additional fric- 
‘ tion will prevent the halyard from 
slipping along the ridge tile. In 
addition, the pressure on the tile will 
be more evenly — distributed.— 


J. H.G. 
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AIR-SPACED COILS. 


While celluloid is, perhaps, not the 
best of dielectrics, the following 
method of mounting air-spaced coils 
can be recommended from the point 
of view of convenience. 

The spacing strips are cut from 
corrugated celluloid sheet, which is 
sold for the purpose of spacing 
accumulator plates. The width of 
the strips, which are cut at right- 
angles to the corrugations, will de- 
pend on the diameter of the coil, but 
jiyin. may be taken as a good aver- 
age. The strips are used in pairs, 
one on either side of the coil, and 
are sewn together between the turns 
with thread. For coils wound with 
thin wire requiring a narrow spacing, 


the strip may be cut from flat sheet . ` 


Uurrugated celluloid supporing strips 
for air-spaced coils:~ 


and specially corrugated by passing 
it between loosely meshed cog wheels. 

lf only three or four strips are used 
to support the coil, the dielectric 
losses may be neglected for practical 
purposes as far as reception is con- 
cerned.—W. L. S. 

0000 
SECURING TERMINALS. 


When fitting terminals to the 
ebonite panel of a receiver, it is an 
advantage first to make several 
radial cuts with a cold chisel on the 
under surface of the terminal before 
screwing down. “The burrs will sink 
into the ebonite panel and prevent 
the terminal from rotating.—J. G. 

oe: l o000 

VALVE SOCKET CONNECTIONS. 

The drawing shows how the capa- 
city and surface leakage of a valve 
holder may be reduced ‘by fitting 
metal or ebonite sleeves tø the grid 
and plate sockets. The filament 
sockets may be fitted without sleeves, 
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but it is desirable that the securing 
nuts and washers should be of small 
diameter. If the socket threads are 
4BA, it is convenient to re-tap 6BA 
nuts and to drill out small 6BA 
washers to a suitable size. 


Method of fixing sleeves to grid and plate 
sockets of a valve hoidcr. 


In preparing the spacing sleeves it 
is important that the ends should be 
accurately squared ; if possible, they 
should be faced ina lathe —W. F. ` 


0000 
AERIAL JOINTS. 


© It is customary to twist or splice 
the aerial wire round the insulator at 
the lead-in end of the aerial, since 
soldered joints are undesirable. If 
for any reason the length of the aerial 
or lead-in has to be altered, it is 
necessary to untwist-and remake this 
joint in a new place, with the result 
that unsightly kinks are left in the 
wire; and if phosphor-bronzé wire is 
used, there is always the possibility 
of a breakage. An excellent adjust- 
able stop for the aerial insulator is 


Adjustable lead-in joint. 


provided by an ordinary telephone 
connector terminal, which should be 
slipped over the lead-in end of the 
aerial wire and clamped to the wire 
with the set screws just below the in- 
sulator. Connectors of this type are 
made in several sizes, and there 
should be no difficulty in finding one 
with a suitable internal diameter for 
the aerial wire. If the connector 
passes through the hole in the insu- 
lator, the set screws may be ex- 
changed for longer ones.—H. R. 
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Events of the Week in Brief Review. 


DX BETWEEN ITALY AND 
NEW ZEALAND. 


Two-way communication has been estab- 
lished between Italy and New Zealand 
by Engineer Santangeli Marion (1ER), of 
Milan, and E. A. Shrimpton, of Welling- 
ton. The signals were exchanged on a 
wavelength of 40 metres. 

0000 

HIGH-POWER BROADCASTING IN 

GERMANY. 


Germany now being well equipped with 
broadcasting stations, attention is being 
given to the question of power. At least 
two prominent stations, viz., Munich and 
Hamburg, have increased ’ their power 
already, Munich using as much as ten 
kilowatts. A high aerial tower is under 
construction for the Hamburg station and 
is expected to be ready in time for the 
September Radio Exhibition. 

ooced 
A TALK WITH YUGO-SLAVIA, 

Mr. J. A. Partridge (G2KF), of Merton 

Park, reports that he exchanged signals 


with a ba -Slavian amateur, giving the © 


call sign on Sunday evening, July 

26th, 6. 18 (GMT). Transmission from 

both stations was on a wavelength of 45 

metres, and 7XX stated that this was his 

first wireless contact with Great Britain. 
ooo°0 

WEATHER REPORTS FOR THE WORLD. 

What is stated to be the world’s largest 
observatory is under censtructton on 
Mount Saléve, which overlooks Geneva at 
a height of 4, 500 feet. The observatory, 
which will cost £i. 250,000, is being 
erected and presented to the French 

nation by Mr. Assan Dina, a Hindu 
EAA A powerful wireless station 
is to be installed to transmit weather re- 
ports all over the world. 

oo0oo0oọ0 
FIRE AT MARCONI RESEARCH 
STATION. 

A hut forming part of the Marconi re- 
search station on the outskirts of Chelms- 
ford was destroyed by fire on Friday, 
July 31st, together with a quantity of 
experimental apparatus. According to 
early messages, important documents 
relating to the “beam ” system were in- 
volved in the fire, but subsequent reports 
contradicted the rumour. The hut was 
situated nearly a mile distant from the 
Marconi Company’s main works in 
Chelmsford. 


KOENIGSWUSTERHAUSEN TESTING. 
The new 1,300 metre broadcasting sta- 


_tion at Koenigswusterhausen is still in the 


testing stage, according to La T.S.F. 
Moderne. The station is to be heard 
almost every evening, however, and the 
strength at which it is picked up jn 
Paris is comparable to that of 5XX. 
0000 
NORWEGIAN EXHIBITION. 

A wireless exhibition is to be held at 
Oslo, Norway, during September. Nego- 
tiations have for some time been going 


on between the Norwegian Association of 


Radio Dealers and the Norwegian Radio 
Association regarding an exhibition of 
Norwegian and foreign radio equipment, 
together with apparatus assembled by 
amateurs. It was originally planned to 


hold this exhibition during May of this 


year, bat, due to the lack of available | 
space, postponement was necessary. 
0000 
CHILIAN AMATEURS ACTIVE. 

A statement that he was using a power 
of only five watts was elicited from Mr. 
Casilla, (Chilian 2LD) of Santiago, by Mr. 
W. A. S. Butement (G6TM) of West 
Hampstead, when the two stations ex- 


' changed signals on Sunday, August 2nd. 


Communication was maintained from 6.30 
to 8 a.m. (B.S.T.) 2LD reporting Mr. 
Butement’s signals as R5. The British 


' station worked on 45 metres and the — 


Chilian on 35. 
On the same morning Mr. J. Rogers 


 (G6JO), of Falmouth, and Mr. A. McFar- 


lane 


of Croydon, heard signals from 


Chilian 1EG. 


A letter from Mr. J. A. Partridge 
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MOUNTED ON GLASS. The base of one of the 400-ft masts at the Pennant Hills high- 

ower station, near Sydney, Australia. The mast rests on a number of glass plates. 

When replacements are necessary the man is supported by jacks on the three concrete 
pillars. 
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(aKF) describing two-way working be- 
tween his station aud that of a Chilian 
amateur appears in our correspondence 


pages. 
cooo = 


ITALIAN AMATEUR BUSY. 

Signor Pozzi Silvio, Corso Torino 1, 
Novaro, Italy, is at present transmitting 
nearly every evening on 25 and 40 metres. 
He would be glad to receive reports from 
British amateurs who hear him. i 

0000 

BELGIAN WIRELESS CONFERENCE. 

The rights of amateur transmitters, re- 
gulations relating to wavelengths, and the 


oy of a tax on aerials, are among. 
j 


the subjects coming under discussion at 
the general meeting of the Fédération 
Belge des Sociétés d’Etudes Radioelec- 
triques, to be held at Malines on Septem- 
ber 20th next. The delegates will be re- 
ceived in the town hall. 

The same day will witness the opening 
of a wireless exhibition organised by the 
Malines Radio Club under the direction 
of Dr. Bredo. i 


oo0oo0oo 
20-METRE RECEPTION IN PALESTINE. 

An interesting report of the reception 
in Palestine of American and New Zealand 
amateurs has been forwarded by a reader 
at Amman, Transjordan. On the night 
of July 18th-19th, between 11 p.m. and 
4.45 a.m. (GMT) our correspondent picked 
up test signals from the following, — 
U2SZ, U2BEE, U4SA, U2XAF, U1CCX, 
UIAHG, ' U2BP, U2BUY, U8BGN, 
UICKF, Z2AC and Z2AE. A three-valve 
set (0-v-2) was employed and strong signals 
were received iv practically every case, 
even two hours after sunrise. Atmos- 
pheric disturbance was very noticeable 
during the hours of darkness. 

o0o00 
BROADCAST PROGRAMMES FROM 
THE ARCTIC, 

Owners of short wave receivers will be 
interested to learn that a series of official 
broadcast programmes will be transmitted 
on 40 metres by the MacMillan Arctic 
Expedition from the exploration vessel 
Bowdoin (WNP). The first of these 
programmes was brogdcast at 4 a.m. 
(B.S.T.) on Sunday, August 2nd, when 
Eskimos contributed a native chant and 
Captam MacMillan described the latest 
adventures of the expedition. A wireless 


message’ sent from the Bowdoin on July ` 


29th reported that the vessel was wedged 
in the Melville Bay pack-ice. | 

Mr. F. Walker, of Wallingford, wh 
picked up signals from the expedition on 
July 19th, states that WNP’s note is 
“mushy ” but very strong. 

0900 : 

GOVERNMENT CONTROL IN DENMARK, 

Government control of all broadcasting 
activities in Denmark has been put into 
effect for a period of one year. A special 
board of 27 members, including Govern- 
ment officials, representatives of the 
various wireless organisations, the Press, 
and prominent professional singers has 
been appointed to take charge of the pre- 
paration of all wireless programmes. 

Another feature of the new Government 


control is the enforced payment of licence 


fees by all holders of wireless apparatus 
B 18 
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A PAGE FROM AN AMATEUR’S SKETCH BOOK. 
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Major Borrett (Canadian 1DD) sends * The Wireless World ” some free-hand 
impressions of personalities at the Paris Amateur Conference. 


in Denmark. Such licences cost 10 kroner 
for owners of crystal sets, 15 kroner for 
valve sets, and 200 kroner for receiving 
sets equipped with loud-speakers for use 
in public places. Failure to license wire- 
less apparatus ‘will make the offender sub- 
ject to fine and his apparatus to confis- 
cation. 
9000 
EXIT CLIFDEN. 


Pathetic interest attaches to an illus- 


trated circular which has been issued by 
Ward, of Sheffield, 


Messrs. Thos. W. 
giving details of material for sale in con- 
nection with the dismantling of the Mar- 
coni Wireless Station at Clifden, Ireland. 


The Clifden station, which took- two 


years to build, was opened for public ser- 
vice on October 17th, 1907, and for many 
years occupied a proud position among 
the foremost high-power stations of the 


- world, maintaining regular communication 


with America. 
A heterogeneous collection of material is 


now available for sale, including ampli- 


fiers, dynamos, cottages, a petrol loco- 
motive, wavemeters, furniture, note mag- 
nifiers, and voltmeters. Under ‘“ Miscel- 


laneous Lots ’’ a variety of articles appear — 
ranging from one testing board to one | 


blow-lamp and one solder pot. ° 
oo0900 | 
AMERICAN AMATEURS ASSIST ARMY. 
The work of members 6f the American 
Radio saan League in assisting the 
military authorities with reports during 


the recent defence day tests has elicited 
a letter of commendation to Mr. Hiram 
Percy Maxim, the president of the 
league, from Colonel George . McD. 
Weeks, Acting Chief of Staff of the Third 
Corps area. The Colonel wrote :— 
“There were approximately one hun- 
dred and fifty amateurs who volan- 
teered their services for handling mes- 
sages relative to defence test activities. 
The results obtained impressed this head- 
quarters with the effectiveness of this 
organisation as a means of rapid and 
efficient transmission of. messages and a 


‘realisation of the valuable assistance that 


could. be rendered in case of national 
emergency.” ' 


oo00 


ERRATUM. 


We have been asked to draw attention 
to a small typographical error which we 
regret crept into the description of Fig. 3, 
on page 516 of our issue of May 27th. 
This photograph, which appeared in. the 
article “ Broadcast Organisation: in Ger- 
many,” depicted the choke ‘invented by 
Drs. Pungs and Gerth, not Gerch. 


ooo 


_ CHANGE OF ADDRESS, 

Messrs. The Goswell Engineering Co., 
Ltd., manufacturers of “ Quality” radio 
components, inform us! that they have 
moved to larger and more commodious 
pen at 95-98, White Lion St., Lon- 

on, N.1. 


AUGUST 12th, 1925. 


Wireless 
World 


197 


SELECTIVITY. 


À Review of Some of the Problems Involved. 
By CAPT. H. J. ROUND, M.C. 


N modern high-class broadcast receivers there is a 
demand for selectivity and sensitiveness combined 
with good quality, which practically no single 

receiver on the market at present fulfils. 


Types of Selective Receiver. 


Two well-known receivers chiefly developed in America 
—i.¢., the supersonic receiver and the neutrodyne partly 
meet the conditions. 

The supersonic receiver, as developed, is extremely 
selective in a way, but a serious defect in this selectivity 
will be shown later. 

The neutrodynes, as developed, are excellent as far as 
they go, but have evidently been designed with the aim 
of reducing the number of controls to a minimum—prob- 
ably in competition with the supersonic receiver—which 
is a mistake if one takes account of the fact that, as the 
controls are condenser handles moving almost exactly to- 
gether, another handle or so would make little difference 
provided the result obtained was a considerable improve- 
ment, and with one or two more tunings the neutrodyne 
would be all that is wanted. . 

For sensitiveness, if we consider that the neutrodyne 
can be used on a decent aerial, and that it is bad practice 
to use the super on an aerial, owing to possible radiation 
trouble, there is not much to choose between the two sets 
of receivers. Of course, the use of a frame with a super- 
sonic is of some advantage in preventing jamming, and 
under these conditions the neutrodyne will suffer con- 
siderably in comparison of sensitiveness. 


Reasons for Selectivity. 


It is proposed to consider here rather generally the 
_methods by which selectivity is obtained on these re- 


Neutrodyne-four receiver, described in the ‘ Wireless 
World” of March 25th, 1925, and suitable for use with an 
outdoor aerial. 


ceivers, giving indications how possible improvements can 
be obtained. 

Let us first of all examine what our problem is: A 
wireless telephone transmitter radiates a band of, say, 
+6,000 cycles round a central wave commonly called 
the carrier wave. We desire to receive this with as much 
uniformity as possible over the range of +6,000 cycles 
round, the carrier frequency. Experience dictates in 
general that the frequencies +4,000 should not drop to 
more than half of the carrier wave for good quality. 
Now if we assume that our wireless telephone signals 
die away inversely as the distance, we can say that to 
receive a distant station, 200 miles away, to a strength 
equal to our local station, 2 miles away, we must he 
able by tuning to reduce the local station to 1/1ooth to 
bring it equal, and to 1/1,oooth to bring it to a negligible 
value. This value of 1/1,oooth is not sufficient reduc- 
tion when distant signals are being received in daylight, 
or in weak spots at night, but, after building up re- 
ceivers calculated round this basis, a few experiments 
will enable one to judge how much further one will 
want to go. We have now two criteria for our receiver : 

(1) Over a band of +4,000 cycles the efficiency of 
reception must not drop to more than half. | 

(2) At x cycles different from the carrier wave our 
signals should drop to 1/t,oooth of those in tune. 

It will be better if we find out what is feasible before 
we actually lay down a value for x. Naturally, we 
should like this to be about 7,000 cycles, but this will 
be hardly realisable in practice. 


Cardiff is ..... Games ».. 857,000 cycles 
EOUN IS Mee a 826,000 ,, 
Manchester is ......... 800,000 ,, 
Approximately < Bournemouth is........ 780,000 ,, 
Newcastle is .......... 744,000 _ ,, 
Glasgow is ...........- 710,000 _,, 


so that between London and 
Manchester we have about 
26,000 cycles to play with, 
which is ample, if we are 
at some distance from both, 
Lut trouolescires if we "e 
situated within two or three 
miles of either station. 


Theory of Selectivity. 


The basis of all selectivity 
is a tuned circuit consist- 
ing of inductance, capacity. 
and resistance. When an 
alternating voltage is ap- 
plied to such a circuit, the 
current induced into it is a 
maximum at the point of 
tune, at which point its value 
is controlled entirely by 
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CYCLES DIFFERENT FROM RESONANCE 


Fig. 1.—Resonance curve of circuit giving good quality of reception, in which the current value falis, at 4,000 cycies from tune, to 
half its value at resonance. 


the resistance. This current falls off if the frequency 
of alternation is altered on either side of tune, because 
the impedance introduced by the capacity and inductance 
no longer balances. 

Fig. 1 shows the resonance curve of a circuit arranged 
so that the’current drops to 4 at 4,000 cycles’ difference 
from resonance. The circuit has an inductance of goo 
mhs, and 5.6 ohms dead resistance (the capacity “and 
wavelength do not matter in this first consideration). In 
actual practice, where the resistance varies with the 
wavelength, and where the resistance is made up partly 


by the shunting of the valve, we shall have to take L . 


and C into consideration. 


_ TABLE I. 
Cycles’ difference from Amplitude of 
tune. Current. 
0 J,000 
4,000 500 
8,000 270 
16,000 147 ` 
32,000 73 
64,000 36 
128,000 18 


It’ will be seen that such a circuit as Fig. 1 will not 


give us anything like the tuning we require, and we 
must search for an additional means to improve the 
effect. Of course, if we entirely neglect quality, we 
can reduce the resistance R by reaction to such a value 
that at least fair selectivity can be obtained—but then 
we have not complied with the first condition, that at 
4,000 cycles’ difference the current shall only drop to 
half the resonance value. 

If the resulting current in the tuned circuit is per- 
mitted to act on a similar circuit by induction—prefer- 
ably very loosely coupled—instead of getting a curve such 
as Fig. 1, we arrive at a curve which is produced by 
squaring the ordinates of Curve 1. 

It is quite easy to reason out without mathematics 
that such a squared curve falls away quicker than the 
simple curve. 

Thus, if we now continue the process—with 3, 4, 5, 6, 
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etc., circuits—we shall get a series of curves pain off 
more and more rapidly. Fig. 2 shows such a series of 
circuits. We have, however, not kept to the rule that 
at 4,000 cycles’ difference the current shall only be re- 
duced to a half, so that to meet this condition we must 
raise the value of R in each circuit until over the whole 
system the current at 4,000 cycles’ difference from tune 
is a half of that in tune, and then we must examine our 
curve at higher frequency differences from this. 

In Fig. 3 and Table II. is given the overall curve of 
four circuits loosely coupled with one circuit as compari- 
son. The full line curve is one circuit, the dotted line 
represents four circuits drawn to the same maximum 
amplitude. 


TABLE II. 
Cycles’ difference from 

tune. 1 Circuit. 4 Circuits, 
0 1,000 1,000 
4,000 500 500 
8,000 270 130 

16,000 147 30 

32,000 73 1.1 


The resistance in each circuit is. now about 15 ohms. 


- We see that at 32,000 cycles’ difference there is a reduc- 


tion of signals to about ypo, and in general this will be 
sufficient tuning for most practical purposes, such as when 
2ZY is being received near London, providing 2ZY is 


pen resistances 
coupled in cascade to give pmprored selectivity without detriment 
tog ty. 


Fig. 2.—Four resonant circuits and com sati 


giving us a signal of average strength. To get better 
results still, six or eight circuits may be used with higher 
values of resistance in each circuit. The amount of ` 
cutting off will then be sharper, or we can obtain better 
quality with the same tuning. 
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Selectivity.— 

Here it is very evident that the 
four circuits are practically giving 
us such a reduction as we may 
want. Of course, compromise is 
now possible to the designer: he 
may limit the amount of tuning he 
wants to do, or he may say that 
he will forego quality to some ex- ` 
tent and accept a reduction of a 
half at 3,000 cycles’ difference, or 
similar variations depending upon 
his requirements. 

Now, such a series of coupled 
circuits would not only be ineffi- - 
cient, but would necessitate an 
aperiodic amplifier of large ampli- 
fication at the end of this series of 
circuits, and this would, - unless 40000 
very well shielded, pick up the 
local station on its own, thus de- 
feating our object. 


So we must couple our circuits together with valves 
and we must arrange our magnification per valve to be 
such that the overall magnification is what is required: 

Fig. 4 shows four circuits coupled together with 
valves, where the incidental batteries have been left out 
for simplification. In all circuits but the aerial one the 
resistance is made up of dead loss plus valve damping. 

It is not essential that all the ¿circuits should have the 
same damping, providing we determine that our overall 
curve 1s what we want. A difficulty occurs here in that 
we shall run into oscillation trouble unless we prevent the 
magnified energy flowing back through the electrostatic 
capacity of the valves. 


30000 
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Fig. 4.—Schematic aı rangement of four resonant circuits coupled 
in cascade by means of valves. In this case part of the damping 
is provided by the valves themselves. 

It is possible to cascade four H.F. circuits by using 
V24 valves, but a more general solution is by means of 
the neutrodyne connections. } 

The term Neutrodyne, although actually a registered 
name applied to a particular circuit, has become rather 
generalised recently to mean any method of using a H.F. 


potential of instantaneous opposite sign to that on .the - 


grid or plate of a valve to balance out the capacity 
action of the valve in a manner which remains constant 
over the whole range of adjustment of the set. I shall use 
the term generally in that sense, but to go into details of 
the various methods which can be employed is not per- 
mitted here on account of lack of space. Fig 5 shows 
a generalised connection of this type. 

It may be here mentioned that this valve circuit is not 
quite so simple as it seems, even neglecting reaction. 

The R in our resonant circuit with valve coupling will 
be made up mainly of two components, one of the dead 


20000 
CYCLES DIFFERENT FROM RESONANCE 


Fig. 3.—Resonance curve of single circult ae rhe with the curve of the series of circuits 
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losses in the copper coil and the condenser and the other 


(in- all cases except the aerial coil) due to the fact that 


the valve damps the circuit because it is across the cir- 
cuit. (Note.—If P is the valve plate resistance, then 


it gives an effect equal to a resistance R= —— in series 


— CP 
with the circuit.) All H.F. tuning is done by varying 
either C or L or both. If we keep L constant, then 
as the wavelength of the circuit is lengthened by increas- 
ing the condenser—our resistance due to copper decreases 
and our additional equivalent resistance due to the valve 
also decreases. In consequence, we shall usually find our 
tuning sharpen up as we lengthen our wave. Undoubtedly 
the best method, from the theoretical point of view, would 
be to vary C and L together, then in that way the selec- 
tivity could be maintained roughly constant over our 
range. It is, however, a fine point, and may be met by 
not attempting to cover too great a range with each set of 
plug-in inductance coils. 

The magnification given by such a cascade valve 
arrangement depends upon the ratio of the valve damp- 
ing and the dead losses in the circuit attached to the 
valve, and these should in practice be roughly of the 
same order, with due regard to the resonance curve 
required. 


Fig. 5.—A method of coupling, in which the effects of valve 
capacity are neutralisod. 8 set was described in the 
‘* Wireless Worid’’ for March 4th, 1925. 

American practice seems to favour high magnification 
per stage and a small number of stages with large valves. 
I personally prefer small magnification per stage and a 
large number of stages with small valves. Undoubtedly 
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Selectivity. — 

the tuning and stability and total magnification obtainable 
is greater, with no difference in ease of handling. 

N The Super—heterodyne. 

If we take a short wave and receive it on a rectifier 
and then introduce a heterodyne, a beat tone will be 
formed, the same beat note being produced at two wave- 
lengths on the heterodyne, or if the wavelength of the 
heterodyne is kept constant, then either one or two wave- 
lengths will produce the same beat note. 

If instead of tuning in the high frequency circuit we 
apply the same cascade methods to the beat tone in cir- 
cuits tuned to the beat tone, we can construct a valve 
filter circuit which can meet the same requirements as 
the H.F. cascade valve filter ; in fact,’ we can aim at the 
same resonance curves, and they will be no better and no 
worse than the H.F. case, except that two bands of wave- 
length can enter through this beat tone filter. 

The beat tone frequency of the usual supersonic re- 
ceiver is about 50,000, and this is dictated by experi- 
ence. At this frequency the centres of the two wave- 
length bands which will enter the filter, unless other- 
wise prevented, are 100,000 frequency apart. So to 
design the set that only one band can be received, we 
must precede the beat tone filter by a H.F. filter which 
will reduce a near-by wave with 100,000 cycles’ difference 
to tokn. This cannot be done by one H.F. circuit with- 
out sharpening the tuning too much, and two tuned H.F. 
circuits are therefore necessary, unless one is prepared to 
dodge from one position of the heterodyne to the other, 
hoping for luck. The filter band given by the H.F. cir- 
cuits must be multiplied by the band given by the beat 
tone circuits in designing the set to get the overall curve. 

The writer is aware that practically no set using the 
super method includes a double H.F. circuit, thus giving 
an apparent simplicity to operation, but the set is only 
partially doing what the neutrodyne can do completely. 

On a particular super in use by the writer the beat tone 
wave is just the right length to give bad effects between 
Newcastle and London. For instance, if the frame is 
tuned to Newcastle, one side of the heterodyne gives 
London with a squeak due to Newcastle and London 
beat tones beating with one another. With that differ- 
ence of tune the H.F. should completely eliminate 
London in the ideal set. 

Owing to the lower copper losses in coils at low fre- 
quencies and to the valve capacities not being so impor- 
tant, it is possible to get more magnification per valve 
stably at long waves, and in consequence the overall 
magnification of a set using one or two H.F. stages, a 


HETERODYNE 
INTRODUCED HERE 


Fig. 6.—A ae in which the super-heterodyne and neutrodyne principles are combined. For the 
sake of simplicity the batteries and local oscillator have been omitted. 
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rectifier and, say, two beat tone stages and a rectifier 
can be made a good deal greater than a straight neutro- 
dyne, so that the system is eminently suited for frame 
working, but utterly unsuited to aerial working, as the 
presence of an oscillator in an aerial system is a danger 
to the neighbours, and no system of balancing out is 


™ safe. 
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An illustration of the firet practical design for a supersonic 

heterodyne receiver published in this country 

tion from the local oscillator, this receiver is LE Semerey used in 
conjunction with a frame aerial 

Even the super on a frame is liable to cause trouble 
in congested districts to the man with a sensitive re- 
ceiver. The super again is liable to receive long waves 
in tune with its filter band. These will not usually be 
audible until a carrier is received, when the beat tone 
produced by the carrier and the heterodyne will rebeat 
with the long wave and produce an audible note. How- 
ever, the super has a distinct advantage in the fact that 
its resonance curve remains constant whatever the wave- 
length being received, and in general it will be more 
even in sensitiveness and tuning than the neutrodyne. 

I think this point is outweighed by its faults, and 
there is a great future in straight tuned H.F. circuits 
and in methods of stringing them together in a stable 
and easily handled way. 

Fig. 6 shows an ideal cir- 
cuit combining the neutro- 
dyne and supersonic re- 
ceiver. The heterodyne is 
not shown, and all batteries, 
etc., are left out. Both for- 
magnification and tuning, 
this is easily the best ar- 
rangement, but the number 
of valves and also number 
of controls will no doubt 
take away from its popu- 
larity. . 


TO TWO NOTE 
MAGNIFIERS-> 
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Divided Opinions on Daventry. 

Although the B.B.C. is able to say that 
the majority of reports -on the working 
of 5XX are good, it would be idle to 
contend that crystal-set users in all 
localities are as well-satisfied with Daven. 
try as they were with Chelmsford. 
Numerous reports of non-reception have 
come from just those places in Kent, 
Essex, and parts of Suffolk which the 
-éngineers at Savoy Hill had marked out 
as probable bad spots even before Daven- 
try came into being.. 

oooo 


Hints to the Disgruntled. 


Among the letters received are many 
indications that listeners expected condi- 
tions to remain precisely the same for 
crystal reception from Daventry as from 
the old 5XX. But it is clear that a large 
number of correspondents in North Kent 
and South Essex should improve their 
aerials, People, too, who grew accus- 
tomed to listening with indoor aerials 
should remember that Chelmsford was 
naturally better placed than Daventry, 
so far as the localities mentioned are 
concerned, if an indoor aerial was used. 

0000 


That Second London Station. 


Apart from all this, it is admitted 
that a large number of listeners have 
been ‘‘ cut out ’’ through the removal of 
the high-power station and have at pre- 
sent no alternative upon which to fall 
back. This is a state of affairs which 
cannot be allowed to persist. The army 
of listeners has come to be regarded as 
a force which must receive every con- 
sideration. The opinion of several Jis- 
teners who have sent a joint complaint 
to Headquarters may be quoted, as 
follows :— 


“The solution seems to be to give us ` 


a second station near London. It is hoped 
that the Government as well as the 
B.B.C. will keep in mind the great body 
of public opinion which has grown up 
around the Dodat service which can- 
not be ignored by those responsible, 
directly or indirectly, for supplying the 
service.” 
9000 


Should Artists be “ Introduced ” ? 
Consideration is being given to the 
question whether broadcast programmes 
are suffering from the inclusion of intro- 
ductory remarks respecting artists and 
speakers. Listeners have suggested that 
time is wasted in telling them of the 
feats that the artists: have performed ; 
the feeling being that persons who broad- 
cast will stand or fall solely by their 
performances before the microphone. 


FUTURE FEATURES. 


Sunday, August 16th. 
Lonpow —3.30 p.m.—Ballad Con- 


cert. 
BinMINGHAM.—3.20 p.m., Classical 
Programme. 


MANCHESTER.—8.50 p.m., Chamber 
and Choral Music. 


Monday, August 17th. 


' Lonpon.—10.15 .m., Violin Re- 


cital by Daisy Kennedy. | 

NEWCASTLE.—8 p.m., Popular Pro- 
gramme by the J. H. Squire 
Celeste Octet and John Henry. 

Tuesday, August 18th. 

ALi Srations (except 5XX).—8 
p.m., The Opera ‘‘ I Pagliacci ” 
(Leoncavallo), conducted by 
Aylmer Buesst. 

Wednesday, August 19th. 

CarpirF.—8 p.m., Melodies of 
Mendelssohn. 

Berrast.—7.30 p.m., Band of the 
Sherwood Foresters. 

Thursday, August 20th. 

5X X.—8 p.m., ‘‘ Radio Radiance ” 
Revue (5th Edition). 

Loxpox.—8 p.m., Chamber Music. 

BiRMINGHAM.—8 p.m., An Hour 
with Gounod. 

ABERDEEN. — 8 p.m., 
Comedy and Opera. 

Friday, August 21st. 

Lonpon.—8 p.m., The Kneller Hall 
Band—A Night with English 
Composers. 

EDINBURGH.—8 p.m., “What is 


Musical 


This?” A New Competition. — 


Saturday, August 22nd. 
Lonpon.—8 p.m., ‘‘ Radio Radi- 
ance °’ Revue (5th Edition). 
BouRNEMOUTH AND 5XX.—8 p.m., 
Comic Opera, “ The Rose of 
Araby.” 

NEWCASTLE.—8 p.m., ‘‘ An Hour in 
a Victorian Drawing-room.’’ 
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A Desirable Feature. 
By a singular coincidence, at the time 
when criticisms of this nature were being 
received by the B.B.C., a correspondent 


in the daily Press was putting up a case 
for the retention and extension of intro- 
ductory remarks by the announcer. It is 
regarded officially as desirable that intro- 
ductions should be broadcast, especially 
in the case of singers and artists whose 
reputations are Continental rather than 
British, and the broadcast gains in inter- 
est through references to an artist’s past 
work, provided that such references are 
purely explanatory and not eulogistic. 
0000 


Daventry’s Mishap. 

The Daventry Station met with its first 
mishap during the August Bank Holiday 
period, when one of those already famous 
£80 valves burnt out and the station was 
put out of action for some five minutes. 


0000 


Expense of Valve Maintenance. 

- Valve maintenance is one of the most 
expensive items for wireless engineers. 
When the new 5XX was testing, a com- 
paratively small mishap occurred; but 
the loss on valves ran up to £400 within 
a quarter of an hour. The most expensive 
misfortune of this sort occurred just 
after the war, when, at the one and only 
station which” was then putting out a 
broadcast programme, an engineer in- 
serted a switch the wrong way, and burnt 
out nearly £5,000 worth of valves. The: 
occurrence was tragic enough; but when 
repairs had been effected, the engineer 
derived what consolation he could from 
the thought that during the burning-out 
he was spending more money fer-second 
than all the Allies combined were spend- 


: _ ing in the same period during the war. 
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Statics and Power. 

Are broadcasting stations using insuf- 
ficent power to transmit programmes 
under all possible. conditions of the at- 
mosphere? When static interference is 
at its lowest the transmissions generally 
are good-—that is, during the autumn and 
winter periods; but the question has 
arisen whether some elasticity in the 
power employed should be granted during 
the summer months. 

0000 


Nature’s Own Broadcasts. 


It has been suggested that if certain 
foreign stations were to increase their 
power beyond the usual limits the only 
way in which other stations could cope 
with the situation would be to increase 
their power likewise. This would be the 
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sort of competition which must be avoided 
in broadcasting ; and let us hope that cue 
time will never come when stations set 
out deliberately to.jam each other. There 
is, nevertheless, a cogent argument for 


the increase of power to enable a station - 


to compete with Nature's own broadcast 
efforts. The energy should not, perhaps, 
be limited to a uniform 3, 5, or 10 k.w., 
but. should be worked out for all condi- 
tions of the atmosphere with a view to 
maintaining uniformity in the signals. 


o0e°0 


Problem for Geneva. 

Some experts are already turning their 
attention to the problem of , power, 
against the time when it will be discussed 
by the International Broadcasting Bureau 
at Geneva, and the course which the 
inquiries are pursuing is to ascertain 
whether it would not be better to adapt 
power to atmospheric conditions rather 
than to fix the power from the pon of 
view of general. convenience without re- 
gard to static interference. 


0000 


Good and Bad Wavelengths. 


Programmes from Schenectady (WGY)_ 


are now transmitted on four wavelengths, 
1.e., 379, 38, 109 and 1,660 metres. This 
experiment marks an effort on the part 
of the engineers of the United States to 
-distover some means of stabilising good 
wavelengths against bad. But the prob- 
Jem is not one for the engineer alone. 
If it were he could erect one station 
which, working with a power of 100 K.W. 
and on a 1,600 metres wavelength, could 
cover the whole country; listeners, how- 
ever, would receive only one programme. 
Again, the engineer might favour two or 
three stations on high power and high 
wavelengths, Then two or three pro- 
grammes only would be available; more- 
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Wireless 
World 


over, the theoretical separation of wave- 
lengths would mean that a wide band 


- would occupy a lot of ether which was 


needed for other services. That idea 
may, therefore, be abandoned. If the 
waveband were in the neighbourhood of 
100 metres—a fairly reasonable wave- 
length—a large number of stations might 
be worked in to supply listeners with 
humerous programmes; but there are 
attendant disadvantages, such as night 
distortion. 
ocoo 


Britain’s Compromise. 

So far, then, as broadcasting in Great 
Britain is concerned, it seems clear, that 
the curious accident of selecting a 300- 
500 metres waveband was a very good 
compromise. There is, not much night 
distortion, and a satisfactory amount of 
programme matter can be squeezed in. 
The long wave has been chosen for only 
one station, to enable the B.B.C. to cover 
a wide area adequately and ‘in a stable 
manner. If some method were required 
for linking up Europe by broadcast it 
might be sought in the region of short 
waves; but it would then become a ques- 
tion of framing a band that would keep 


in view the fact that the reception was, 


intended for experts and not for the 
ordinary listener. 


0000 


Wired Wireless. 

Much experiment is needed before the 
principle of short wavelengths can be 
accepted as adequate for 
wireless linking. With a proper co- 
ordination of interest it should be pos- 
sible to link up wire and wireless in 
order to provide a service far more 
efficient than wireless pure and simple. 
Indeed, the British engineer will tell 
you that whenever a‘telephone wire can 


IMPROVEMENTS AT EDINBURGH. A glimpse in the Edinburgh Broadcasting 
Station’s new studio, which was opened on Friday, July 3ist. 
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he used as an adjunct to wireless it’ 
should be used,. with efficient repeater 
stations. The results are much more , 
satisfactory to listeners. For that reason 
the British system is built up on the 
system of telephone lines as Jinks in the 
broadcast web, with the result that 
simultaneous broadcasting in Britain has 
reached a perfection that Continental 
countries are showing a disposition to 
emulate. : 
ooo 


Land Lines. 


A scheme is projected by the engineers 
of the B.B.C. for the rearrangement of 
the trunk lines for simultaneous broad- 
cast purposes. It is realised by all 
listeners that without physical telephone ~ 
lines broadcasting would be impossible by 
the present methods. The quality of the 
transmission of the programmes from 
SXX which have been relayed from 2LO 
has already shown that in this respect 
listeners are extremely well served. The 
new scheme provides that lines to various 
stations will concentrate on certain centres 
such as Leeds, Glasgow and Cardiff; and 
the direct lines to separate stations, 
therefore, will in some cases be elimin- 
ated. The Scottish stations are the only 


-exeeption to-the direct communication 
. System at present, and they are linked up 


with London through Glasgow. 


oooo 


Better Results Anticipated. 


By the proposed rearrangement better 
results from the simultaneous broadcast 
point of view will be obtained, while the © 
curtailing of the length of land lines will 
reduce the expense of hiring lines. In 
cases where a direct line from London is 
used to provide for several stations, the 
line will be tapped by those stations, and 
they would in effect help themselves to 
London ‘programmes instead of being fed 
from London. The stations will control 
the necessary amplification in London 
merely by plugging in on their own 
switchboards. 

0000 


A Chance for the Critics. 

“What’s Wrong with This?” is the 
title of an unusual transmission from the 
Edinburgh station on August 2lst. The 
broadcast will take the form of a short 


‘sketch with musical interludes, in which 


a number of errors, i.e., anachronisms and 
mis-statements, will be made. A prize 
of three guineas is being offered to the 
listener who discovers the greatest num- 
ber of mistakes, and one guinea to the 
runner-up. 

coo0oo0o 


Sheffield Launches Ont. 


The Sheffield station is extending its 
outside broadcast arrangements, and hes 
arranged to relay the Borough of Brid- 
lington’s Saloon Orchestra from the Royal 
Prince’s Parade, Bridlington, from 4 to 
5 p.m. each Wednesday until further 
notice, commencing on Wednesday next. 
Messrs. T. & J. Roberts’ Café Orchestra 
will also be broadcast from the same 
station every Tuesday from 4 to 5 p.m., 
starting to-morrow. 


- 


AUGUST 12th, 1925. 


EEMI 7 ote la 


Am erican Develo ments? 


ea. 


Je B ika. i if j-- 
a= a E pis 
a eh +e 


N a recent circular issued by the U.S. 
Bureau of Navigation at Wash- 
ington, there appeared a brief 

announcement, which, small and ap- 
parently unimportant as it may have 
appeared at first sight, undoubtedly 
marks the beginning of a new era in the 
history of radiotelegraphy. The notice 
is to the effect that amateurs possessed of 
licences authorising them to transmit on 
certain wavelengths, may also make use 
_of these wavelengths for the transmis- 
sion of pictures. 

Now, although an accomplished fact, 
radio- -picture transmission is as yet very 
much in the experimental stage, and 
since it is, after all, but the. natural 
development of ordinary telegraphic 


Michael Farada 
over a 
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: A picture transmitted 
31 mile circuit. 


transmissions of pictures and photographs, it is neces- 


sary for us to have a clear understanding of the technical 
principles underlying such transmission before we can 
appreciate at a later date the trend of experimental work 
necessary tọ perfect radio transmission. It is therefore 
proposed in this article, by the courtesy of the Inter- 
national Western Telegraph Co., who kindly supplied the 
photographs reproduced, to deal briefly and concisely 
with line transmission of pictures and photographs as 
carried out by the American Telephone and Telegraph 
Co., leaving ene of radio transmission to a 
later date. 


Photo—electric Cells. 


Undoubtedly the heart and soul of this new invention 
and the thing which makes it possible is the modern photo- 
electric cell, which performs the same function as the 
old selenium cell. The properties of selenium have been 
known for more than half a a i and in the spacious 
days of Queen Victoria 
the transmission of 
speech along a beam of 
light over a distance of 
several hundred feet 
was a scientific accom- 


203 
rid 
—e e ini 
l A —— ————— 
J ! ee 
INS , A £ A 
+ 1 


electric telephone fell into disuse and 
was only revived 
1919), when it was hailed, as usual, by 
the lay Press as a new and startling 
invention. Briefly stated, selenium 
possesses the property of altering its 
electrical resistance in accordance with 
the intensity of light to which it is 
subjected, the fall in resistance being 
roughly proportional to the intensity of 
the beam of light focussed on it. It will 
readily be seen, therefore, that the current 
in any electrical circuit in which was in- 
cluded a selenium cell could be easily 
controlled by focussing a beam of light 
on the cell, the intensity of which beam 
was controllable by the operator. From 
simple data the principles underlying 
the old photo-electric telephone which so intrigued our 
grandparents are clearly apparent. 


Disadvantages of Selenium. 


Unfortunately, however, selenium possesses the very 
serious disady antage that a quite noticeable lag occurs 
between the change in light intensity. and the change in 
ohmic resistance. This latter disadvantage completely 
inhibited its use for telegraphic transmission of pictures, 
and it was not until the modern photo-electric cell was 
developed, in which this disadvantage was eliminated, 
that progress in telegraphic picture transmission began 
to advance by leaps and bounds. This modern photo- 
electric instrument is a vacuum cell havi ing an alkaline 
metal kathode such as potassium, and its response to 
minute variations in light intensity is practically 


instantaneous. 3 : l 
This crucial part of the circuit having been practically 
perfected, 


the actual realisation of successful picture 
transmission over an 
electric circuit became 
a comparatively simple 
matter. The modus’ 
i| operandi is really quite 
i| simple and straightfor- 


plishment greatly used ward in its funda- 
in scientific exhibitions mental state, and 
for the amusement and he Se ao ET a should be quite readily 
edification of our pe ee SEEE SEE = o| understandable from 
grandfathers. Later, a Tebak” 7 i A (ttl. #08 = n 4] the ensuing descrip- 
however, with the ad- ea acer oe ine ‘ihn Or E eee 4 tion, based on infor- 
vent of other scientific ee er eer mation contained in the 
novelties, the photo- Bell System Technical 


A specimen cheque transmitted by telephone wire. 
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Telegraphing Pictures.— 
Journal for April, 1925. 
The negative to be trans- 
mitted is first prepared as a 
positive celluloid film and 
rolled round a hollow glass 
cylinder, which is mounted 
on a carriage by. means of 
gear wheels in such a manner 
that it is caused to move 
longitudinally with respect — 
to its axis simultaneously 
with a rotary motion of that 
axis. A spot of light: is. 
thrown on to the film by 
means of a suitable. optical 
system, and a moment's 
thought will enable us to 
realise that, owing to the 
dual motion of the cylinder 
just mentioned, this spot of. 
light is caused to traverse 
the entire area of the film in 
a long spiral. Inside the - 
cylinder is mounted a care- 
fully adjusted photo-electric 
cell connected in an electric circuit, so that any variation 
in its resistance will cause a sy mpathetic Variation in the 
current flowing in the electrical circuit which it controls. 
Now it 1s obvious that the beam of light passing into the 
interior of the cylinder. is ‘‘ filtered ’’ by the light and 
dark portions of the enveloping film, and consequently 
the actual light impinging on the photo- electric cell fluctu- 
ates in accordance with the tone of the picture and the 
electric current is modulated accordingly. Now, at the 
distant receiving station 1s mounted a ‘‘ light valve ’ ’ con- 
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View of Indian Lake, Adirondacks sent over 220 miles of felephone circuit. 


sisting of an intense beam of light passing through a small 
aperture, which normally is completely covered by a thin 
metallic ribbon: lying in a locally produced magnetic 
feld. The incoming current is caused to traverse this 
‘‘ ribbon,’” and obviously the magnetic field set up around 
this ribbon by the incoming current will interact with 
the locally generated field, and so cause a movement of 
the ribbon which uncovers a portion of the aperture, thus 
permitting the passage of a certain ‘‘ width ’’ of light 
beam. Now obviously the current traversing the beam, 
since it is modulated in 
accordance with the tone of 
the picture at the transmit- 
ting end, will cause a move- 
ment of the ribbon which 
will be in sympathy with the 
“ light and shade’’ of the 
distant picture, and if we 
arrange a cylinder having a 
blank film on it in such a 
position that the light beam 
can strike it when the aper- 
ture is opened, and provided 
that we do not forget also to 
cause the cylinder to move 
in exact synchrony with the 
distant ‘ transmitting ”’ 
cylinder, it is obvious that 
the fluctuation of the width 
of the light beam permitted 
to strike the blank film will 
be absolutely controlled by 
the varying tone of the film 
at the transmitting station. 
Therefore, we shall obtain on 
our blank film an exact nega- 
tive reproduction of the 
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Telegraphing Pictures.— 
original photograph at the other end, the average 
time of transmission being about 7$ minutes. ‘This 
method is perfectly satisfactory for circuits ‘of 
moderate length, and thus it will be seen that 
the fundamental principles are perfectly simple and 
straightforward, as in the case of all truly great 
inventions. When, however, it comes to a question 
of transmission over long distances, we come up against 
the same difficulty which confronted the early pioneers 
in transcontinental telephony: namely, that long-distance 
telephone lines are not ordinarily suitable for the trans- 
mission of weak D.C. or A.C. at the customary frequencies 
of 50 to 100 cycles per second. It is at this juncture, 
therefore, that the thermionic valve comes once more into 
its own, both as an amplifier and as a generator of 
alternating current, the word alternating being in this 
casé more applicable than the word oscillatory, since 
general usage has arbitrarily conferred on the latter term 
a periodic frequency of not less than ten thousand cycles 
per second instead of the hundreds per second which we 
made use of in the transmission of photographs over an 
electric circuit. - The principles adopted are analogous 
to the principles of radio-telephony, since in the former 
case we radiate a continuous carrier wave and super- 
impose on it speech frequencies through the intermediary 
of a modulator valve, whereas in the present case we make 
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Photograph of a letter. 
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An X-ray photograph: 931 mile circuit. 


' use of a valve generated carrier current which consists of 


an: alternating current having a frequency of approxi- 
mately 1,300 cycles per second, and superimpose on it a 
modulating current, the modulation frequencies being 
controlled by the light and shade of the picture as 
prev iously described. 

It is obvious that the ribbon of the light valve 1S 
deflected twice during every cycle, and consequently the 
aperture is opened and > closed with every pulse of the 
alternating current; the envelope of the pulses follows 
the light and shade of the photograph at the distant trans- 
mitter, but with time the actual course of the illumina- 
tion shows a fine ‘structure of the same periodicity as the 
carrier current. 

If the negative at the receiving end is examined care- 
fully through a lens, it will be found that variations in 
the thickness of the line traced by the point of light 
take place in small steps. These are particularly notice- 
able where the line width changes rapidly, and are 
caused by the pulses of the carrier wave and super- 
imposed on the larger variations of width, which are, of 
course, proportional to the light and shade of the picture. 

Now it is quite obvious that for success in this method 
it is of paramount importance that the moving cylinder 
at the receiving station be absolutely synchronised with 
the ERD STEEAS cylinder, and this is accomplished with 
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Telegraphing Pictures.— 


the aid of phonic wheels controlled by electrically operated 
Impulses ‘which are ~controlled by the 
tuning fork at the transmitting end are sent to the 
distant receiver over the same circuit as the photograph 
being transmitted, the latter being superimposed on a 
1,300 cycle carrier current, as previously mentioned, 


tuning forks. 


whilst the synchronising 
pulses are superimposed on 
a carrier current having a 
frequency of 400 cycles per 
second, the two carrier fre- 
quencies being obtained from 
two valve oscillators and 
kept distinct by means of 
suitable filter circuits at 
cach end of the system. 
The method of reception 
which we have been con- 
` sidering, namely, that in 
which the picture at the re- 
ceiving end is made, up of 
varying width but constant 
density, is- one of two 
methods - which are in use, 
the second method being to 
use an aperture of fixed 
dimensions, light being al- 
lowed to fall on the film in 
a diffused manner, so that 
juxtaposed lines of constant 
width but of- varying 
The merit of the former 


South Tottenham. 

Below 100 metres. 

Britizh :—20Q. 2NU, 208, 2MX, 2NR, 
2QK, 2BQ, 2NB, 2JJ, 2JB, 5MS, SRL, 
5SR, 5AA, 5SZ, 5CT, 6ZE, 6JV, 6MZ, 
6DO, 6YQ, 6YG, 6UV. French -—8SSU, 
8MJM, 8ZVR, 8CC, 8KX, 8UT, 8JD, 
8MP. American:—1AA, 1ST, IAM, 
IWA, 1MT, 9GG, 9RO, 9KVN, OMS, 
U2UN, N8VN, KDKA. Various :—4ZS, 
4EA, 4RS, i2, Z2, 02 7PM, PCUU, 
HIW WZ, CBJ, RCRL. 

100-200 metres. British (all tele- 
phony): 2XR, 2JB, 20S, 2PX, 2X0, 
2KT, 2AU, 5MA, 2KV, 2ARS, 2DY, 
5OX, 5TR, SUV, 5XN, 5CT, 5DY, 6BT, 
6UT, 6YG, 6LB, 6TX 61M, 6HC, 6DV, 


6PD, 6BJ. W. P. Dorragin. 
Change of Call-Sign. 

Mr. F. W. Wilson, 115, Richmond 
Road, Montpelier, Bristol, has been 


allotted the call-sign 2VR in place of 
2AMG, and would welcome reports. 
Aberdeen. 

(On July 19th, 40 metres unless other- 
wise stated.) 

American :—1 ACD, 1ACP, 1AF, 1AIR, 
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Reproduction of a fager print tran 


density 

method 
the picture is received in negative form it may be 
printed directly on zinc for making a typographic print- 
ing plate if the structure is of suitable size, namely, 
about 60 to 65 lines to the inch, but unfortunately with 
this method the picture does not readily lend itself to 
retouching or to enlarging or reducing in size. 


Wireless 
World 
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second method has the advantage that if the structure — 


cross-line screen. 
Unfortunately, 


escribed. 
are produced. 
is that when 


The 


Calls Heard. 


Extracts from Readers’ 
Logs. | 
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1ALR, LANG, 1ARE, 1ARH, 1AXA, 
1BAT, 1BG, 1BHM, 1BQ, 1BYX, 1CAK, 
1CCX, 1CK, 1CKP, 1CMF, 1CMX, 
1EG, IMY, INV, 1PL, 1PY, 1QM, 1RR, 
ISW, 1TS, 1UW, 2AES, 2AFN, 2AGB, 
2API, 2BBX, 2BC, 2BEE, 2BUY, 
2BVA, 2CTH, 2CTS, 2GX, 2HA, 2LV, 
2MV, 2S5P, 2WC, 2AXF, 3BWJ, 3XVA, 
4KC, 4KT, 4RR, 48J, 8AVL, 8CAU, 
BSF, Q9FF, 9XN; WIZ, WGY, KDKA 
(68 metres). French :—8IIP. Dutch :— 
OBA. Cuban? :—Q2BY. British :— 
2SZ. SYD 
A. D. and D. J. Simpson (2BBT). 
Amateurs Wishing go Arrange Tests. 
Mr. F. M. Cooper (G6PF), 22, Guest 
Road, Endcliffe, Sheffield, wishes to get 


smitted by the system 


chosen is fine enough, namely, about 100. lines to the 
inch, it may be reproduced by the ordinary half-tone 


considerations of time and space do 
not permit us to go into the particular circuits used in the 
amplifier and modulator systems, although, of course, 


these follow the same general 
principles as those used in 
radiotelephony. 

It cannot be doubted that 
the transmission of pictures, — 
photographs, and drawings, 
etc., has an immense future 
before it, both from the 
scientific and the commercial 
points of view. One has but to 
glance at the reproductions 
of the cheque and finger- 
print to realise, however 
dimly, the tremendously im- 
portant weapon that is placed 
in the hands of the repre- 
sentatives of law and order 
in their ceaseless warfare 
against the more disorderly 
members of the community, 
whilst the advantages that 
will accrue to the daily Press 
aré scarcely less than that 
afforded by the introduction 


of the electric telegraph less than a century ago. ` 
Although it must be admitted that pictures transmitted 
by wireless have not yet attained the same perfection as 
that shown in line transmission, it is. but a matter of time 
before radio picture transmission takes its place in the 
service of man along with its sister radiotelephony, and 
becomes equally as commonplace, its present. position of 
being a nine-days’ wonder being usurped by television. 


into touch with a transmitter in the 
Manchester area on 90 and 45 metres. 


Mr. E. N. Adcock (G2BFL) will be 
working from end of August on 40-180 
metres, and would be pleased to hear’ 
from any British or foreign amateur 
willing to collaborate in tests. 

The Hon. Secretary of the Manchester 
Wireless Society states that the cail-sig 
of the Society is G6MX and that the 
permits covered by 2FZ, 5MT, and 5M8 
have been returned to the G.P.O and re- 
issued. All communications referring to 
tests of G6MX should be addressed to 
the Hon. Secretary, 66, Oxford Road, 
Manchester. 

Station G5MB is worked by the Hon. 
Treasurer of the Society from 808, ~ 
Stockport Road, Longsight, Manchester. 

We believe that 2FZ is now the call- 
sign of the Radio Experimental Society 
of Manchester, and that 5MS is owned 
by Mr. H. M. Swann, of Lytham, Lancs, 
but we have not at present the name of 
the new owner of SMT and will be glad 
if he will communicate with us. 
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Some Unusual 
a | Viewpoints. 
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(1) Showing Mast No. 2 and the suspended aerial. (2, inset) The trap door at the top 
of the 500ft. mast. (3) A bird’s-eye view of the power house, showing the ‘‘ earth ” 
ring. (4, inset) The aerial lead-in trunk. Note the radiating earth wires. 
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The Editor does not hold himself responsible for the opinions of his correspondent. 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” 139-140, Fieet Street, E.C.4, and must be accompanied by the writer's name and address. 


PROPOSED BRITISH 1.R.E. 


Sir,—I think it has been quite clear in all the correspondence 
that the above society was proposed because there did not 
appear. to be any body in existence in this country which 
catered sufficiently for the growing number of wireless 
engineers. 

I am very pleased to say that by invitation of the com- 
mittee of the wireless section of the Institution of Electrical 
Engineers I was present ai a meeting of the committee which 
took place on Friday, July 24th. Matters were discussed very 
fully, and I must thank the committee for the businesslike 
manner in which they dealt with the subject. For the present 
it is sufficient for me to state that I am satisfied that entrance 
into the I.E.E. by those professionally engaged in wireless 
matters is not as difficult as I had imagined, and that it is 
realised bythe Institution that radio matters are of great and 
growing importance. 

I would like all those who have written supporting the 
proposed society to feel that they have done a great deal of 


good in demonstrating the weed of more activity in wireless 


matters. 

Further criticisms on the position after perusing any state- 
ment the council of the I.E.E. may make in the technical 
press can be sent to Mr. Y. W. P. Evans, 66, Oxford Road, 


Manchester. All our friends may rest assured that their 
interests will be well looked after. J. NELSON. 
Prescot, 7 


-July 27th, 1925. 


Sir,—You will probably have read an announcement in the 
electrical journals to the effect that the question of a new 
wireless society-was discussed at a recent committee meeting 
of the I.E.E., at which Mr. Nelson was present by invitation. 
The statement goes on to say that ‘‘ the definite conclusion 
has been arrived at that there is no need for a new body.” As 
hon. secretary of the proposed association, I have been asked 
to state that the definite conclusion arrived at is only definite 
in so far that it should be augmented by the words ‘‘ should 
it. be proved conclusively that the radio engineering section 
of this country is fully catered for by the wireless section of 
the L.E.E.” . - | 

I am to add that before this can be proved the statement 


which is shortly being issued by the committee of the ILE.E.. 


will have to be studied and commented upon by those engaged 
in the radio profession. | _ Y. W. P. EVANS, 
l Hon. Secretary, proposed Radio Institute. 


Manchester. 
July 24th. 


` The following official statement has been issued by the 
Institution of Electrical Engineers :— 


Recent correspondence in the press indicates that there is 
acme misconception as to the eligibility of wireless engineers 


for membership of the institution, and it is therefore necessary — 


to state that it is possible. for an engineer to become a’ member 
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of the institution with qualifications of a purely wireless 
nature. 

For the admission of wireless engineers to the class of asso- 
ciate member (A.M.I.E.E.) it is necessary, in addition to the 
possession of adequate professional experience for a period 
of at least two years, in the case of those who do not possess 
an exempting examination qualification, or do not submit a 
salisfactory thesis, to pass the A.M.I.E.E. examination in the 
following subjects :— 


(1) English essay or translation from a foreign language. 

(2) Applied mechanics. 

(5) Heat, light and sound, or inorganic, chemistry. 

(4) Electricity and magnetism. 

(5) Wireless and high-frequency engineering. 

The committee of the wireless section of the institution 
have recently considered the above syllabus, and they are of 
opinion that it represents the minimum amount of professional 
knowledge which a qualified wireless engineer should possess. 
No conditions are laid down by the institution as to how or 
where an applicant may have obtained his training. 

For others who are unable to pass the examination, there 


is provided the class of graduates, but it must be pointed out 


that admission to this class does not confer any professional 
standing, the requirements being a good education and employ- 
ment in an engineering or scientific capacity in the applications 
of electricity. l 

In order to become a member of the wireless section of 
the institution it is necessary that the member of the insti- 
tution shall be activcly engaged in the study, design, manu- 
facture, or operation of wireless or high-frequency engineering 
apparatus. The meetings of the wireless section are not, how- 
ever, confined to members of the section, but are open to all 
members of the institution. 

lt has also been stated that the committee of the wireless 
section consists nearly always of the same body of men. This 
is not the. case, as the rules of the section provide for the 
retirement of one-third of the ordinary members of the com- 
mitice each year. Ka 


Some valuable suggestions have emerged from the recent 


correspondence and will receive the careful consideration of 
the wireless section committee, more particularly as regards 


the type and number of papers read and as to increasing the 


activities of the wireless section outside London. i 
As regards the suggested formation of a new society, the 


wireless section committee consider there is no need for it, 


because, as indicated above, wireless engineers can obtain 
membership of tle institution and amateurs are already 
caterec for by the Radio Society of Great Britain. 

July ist. 1925. 


BROADCASTING FROM UKRAINIA. , 
Sir,-—The Kievana Societo dil Amiki di Radio desires us to 

convey to English listeners an appeal for reception reports 

on the transmissions from their new broadcasting station at 


Kiev, Ukrainia, which is now working regularly from 3.30-4.30 
and from 6-8 p.m. G.M.T. on a wavelength of 850 metres 


and using over 2 kw, 


n h 


Wireless 
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Letters to the Editor.— . 

The Russian language is not used, however, all announce- 
ments being made in the well-known international language 
(“ Ido "Y and reports should be made and will be acknowledged 
in this language. 

Reception postcards specially drawn up in this language are 
available free to ary of vour readers who care to send us a 
stamped addressed envelope, and are very readily compre- 
hended. 

These reports should be sent direct to the Secretario, Sro. M. 
Shaparenko, ulica Lvovskaya 46, ch. 3, Kiev, SSR. Ukrainia. 

Alternatively, we will translate and forward any reports if 
they are sent to us in English. 

INTERNACIONA IDO-RADIO-KLUBO, 
E. H. Ture, M.I.R.E., Hon. Sec., British Section. 


THE REACTION CLICK. ~ 


Sir.—I was interested to read in your issue of July 22nd 
Mr. Baty’s letter about the reaction click. He seems to me 
to Le confusing two distinct phenomena, namely, the ordinary 
or self-oscillation of a valve, which is absolutely inevitable if 
the reaction is pushed too far, and the phenomenon known as 
back lash,” which means that the set will not stop oscillating 
at the same setting of the reaction coil at which it starts. It 
is this latter which causes the click, and is responsible for 
the limitaticn of signal strength. I think it is generally 
agreed that it is caused as follows :—The effect of reaction 
is to decrease the effective resistance of the grid circuit. There- 
fore, if the signal voltage in the aerial is constant, the current 
in the grid circuit increases as the reaction is increased. As 
the mean grid potential varies with the H.F. current in the 
grid circnit, and as the amplification depends to some extent 
on this grid potential, therefore the effective resistance depends 
on the H.F. current, and under certain conditions of grid 
and anode voltages it may decrease as the current increases. 
In this case, if the current increases beyond a certain amount, 
either by a further increase in reaction coupling, or, more 
annoying still, by some slight disturbance such as an atmo- 
spheric, the effective resistance will become reduced to zero, 


World 


209 


and the current will increase suddenly, with a click, to a large 
value, iimited by the H.T. voltage. As the current is now 
very great, the reaction will have to be considerably reduced 
before the resistance again becomes positive. The best cure 
for this trouble is :—(L) Work with as small an H.T. voltage 
as possible; (2) adjust the grid potential carefully either with 
a potentiometer or with a variable grid leak. ` 

Sherborne. A. R. MARCOM. 
TWO-WAY WORKING WITH CHILE. 

Sir,—On the morning of August Ist, whilst in communication 


` with New Zealand stations 4AR and 2AC, I was informed by 


the latter that my station was being called by a Chilian station, 
CHIEG, and after exchanging tests with the New Zealand 
stations I effected communication with the Chilian, who gave 
his location as Latitude 38-40 S. Longitude 72-20 W., and his 
town as Vilcum, Chile. 

A message was received addressed to Prof. Midgeley— 
Bradford Technical College, Bradford, England, in which the 
sender stated that he wished the students to be informed that 
he was using the wavelength of 39 metres. = 

I am not sure if this is the first two-way working with Chile, 
but I believe so, although stations from and around that part 
have been logged in England before. 

The signals were still readable as late as 8.30 a.m. B.S.T., 


‘and an arrangement was made to continue the tests to-morrow 


(Sunday) morning early. The correct QRA of the station worked 
18 :— 
CHIEG, 
Edmundo Guevara, 
Vilcum, Chile. 

It would seem that the owner of the station is an ex-student 
of the Bradford College who has returned to his native land 
and erected a station, with successful results. 

The strength of signals was very good and quite steady until 
fading set in when daylight across the Atlantic put an end to 


the working. 
J. A. PARTRIDGE (2KF). 
Collier’s Wood, S.W.19. 


~ AN AMERICAN HORNLESS LOUD-SPEAKER. 


OR the new hornless loud- 
speaker shown in the 
accompanying photograph, 
it is claimed that it will give 
faithful reproduction of the 
deepest organ notes and the 
highest violin harmonics with- 
out distortion. 

The instrument has been 
developed by Messrs. Chester 
W. Rice and Edward W. Kel- 
logg. of the research laboratory 
of the General Electric Com- 
pany, for the Radio Corporation 
of America, and was demon- 
strated at the Spring Convention 
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of the American Institute of 
Electrical Engineers at St. 
Louis. 

The moving coil type of 


drive is employed, consisting of 
a coil suspended between the 
poles of a magnet, and the dia- 
phragm consists of a paper cone 
about six inches in diameter. 
A baffle prevents air from 
circulating between the front 
and back of the diaphragm, thus 
allowing a horn to be dispensed 
with whilst permitting the 
radiation of the deepest tones. 
The edge of the paper cone or 
diaphragm is attached to the 
baffe by means of very thin 
rubber. 
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Readers Desiring to Consult “ The Wireless World ” 
make use of the Coupon to be found in the Advertisement Pages. 


Methods of Rectification in Reflex 
Circuits. 

READER wishes to know if it is 
possible to devise a single valve 
reflex circuit in which the valve 
not only undertakes the amplification of 
incoming signals at a dual frequency, but 
also takes upon itself the duties of 
-rectification, thus eliminating the crystal. 
A moment’s consideration will reveal 
to us that this is quite impossible under 
ordinary conditions, since the portions of 
the valve characteristic curve which we 


make use. of for the two separate func-. 


tions of amplification and rectification are 
quite different. In causing a valve to 
amplify at any frequency it is necessary 
to adjust the normal operating point of 
the valve to a position where no grid 
current flows, and the grid volts anode 
current curve is the principal charac- 
teristic which claims our attention. In 
rectifying by the leaky condenser method 
it is, of course, the grid volts-grid cur- 
rent curve which must be considered, and 
grid current must, of necessity, be per- 
mitted in order to bring about rectifica- 
tion, whilst in anode rectification the 
operating point must be adjusted to the 
“lower bend” of the grid volts-anode 
current curve, and thus it ‘will be seen 
that the conditions necessary for either 
form of rectification are completely at 
variance with those necessary for ampli- 
fication. Attempts have been made to 
design a valve suitable for the purpose 
. mentioned by our reader by inserting a 
second grid auxiliary to the normal grid, 
and a certain measure of success has been 
obtained, but the system has not come 
into general use among amateurs. 
0000 
Advantages of a Carborundum Detector. 
T was pointed out in this section of 
the journal some little time back that 
greater H.F. efficiency was obtain- 
able from a crystal receiver preceded by 
a stage of high frequency than was ob- 
tainable when this valve made use of 
dual amplification principles, and a cir- 
cult was given consisting of a crystal 
detector preceded by an H.F. amplifier, 
and followed by a stage of L.F. A 
reader has reported excellent results with 
this receiver at moderate distance, re- 
ception from a small] loud-speaker being 
all that could be desired. 

He lays particular stress on the high 
quality of reproduction due to the 
crystal rectifier, but wishes to incorpo- 
rate a more permanent type of mineral 
detector, since this feature is the sole 
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drawback to the instrument. It is, 
of course, possible to substitute the 
ordinary galena crystal by one of the 


perikon type, since this will be found to 


- Fig. 1.—Connections of a carborundum- 
steel detector in a circuit] including one 
stage of H.F. and one of L.F. amplification. 

retain ite setting considerably longer 

than the wire contact type, but even 
this leaves much to be desired. It is 
unfortunate that, since the advent of 
broadcasting, the carborundum crystal, 
with its remarkable stability and ease 
of adjustment, has fallen into disuse. 

This crystal, unlike the galena type, re- 

quires a very firm pressure, which is usu- 

ally effected by a steel plate or a steel 
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point such as a gramophone needle press- 
ing firmly against it, and from the point 
of view of retaining its setting over a 
prolonged period will give points to many 
of the so-called permanent detectors upon 
the market. It functions best when a 
small initial potential is applied to it, 
and this can be effected by means of 
two dry cells and a potentiometer, as 
shown in Fig. 1. By making the con- 
nection between the two cells, up to ly 
volts negative or positive may be applied 
to the crystal, the central point of the 
potentiometer winding being zero. Pro- 
vided that a high resistance potentio- 
meter (30,000 ohms) is used, no fears need 


be entertained regarding the life of the 


dry cells, the current being only about 
1-600th part of that taken by an 0.06 
dull emitter, but a switch may be pro- 
vided if desired in order to break the 
potentiometer circuit when the receiver is 
not in use. It is necessary to use a lower 
ratio of transformer than the six or eight 
to one ratio permissible with the galena 
crystal, owing to the much greater im- 
pedance of carborundum. 
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Home-constructed Transformers and 
Chokes. 
READER is desirous of construct- 
ing an intervalve transformer for 
use after a general-purpose valve in 
the least expensive manner, and wishes, 
to know if this can be done without pur- 
chasing stampings. 

This is, of course, quite feasible, 
and our reader is first advised to 
obtain a quantity of No. Z2 gauge 
soft iron wire in 14in. lengths. With 


- these a core should be built up to a 


diameter of 3in. Cheeks 2$in. in dia- 
meter and about in. thick should be 
mounted on the core at a distance of 
about 34in., a few layers of empire 
cloth being wrapped round that portion 
of the core lying between these cheeks.* 
Over this should be wound 9,000 turns 
of No. 42 S.S.C., this winding being 
covered with a few layers of empire 
cloth, and a secondary winding of 27,000 
turns of No. 45 S.S.C. wound over this. 
One or two protective layers of empire 
cloth must now be-wound over this 
secondary winding, and then the ends of 
the iron wire should be bent back and 
bound down, thus completing the mag- 
netic circuit. The ends. of the wires in 
the core must be tied down to prevent 
movement under the influence of the 
magnetic field and consequent distortion. 
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` THE > BROADCAST COMMITTEE. 


OMEWHAT sooner than was anticipated ; perhaps, ' 


the Postmaster-General has announced the full per- 
sonnel of the Broadcast Committee of Enquiry appointed 
to consider the future of broadcasting and under what 
circumstances the service is to be 
carried on at the completion of 
the present period of licence en- 
joyed by the B.B.C., which ex- 
pires at the end of next year. 
Included in the terms of refer- - 
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that every member, apart from his recognised ability, has 
the additional qualification that he has an unbiased in- 
terest in putting broadcasting on a satisfactory basis. We 
have in the composition of the Committee no associations 
with the commercial side of broadcasting or the wireless 
industry, nor has party politics entered into the question 


-of the selection of the Com- 
mittee. ; 
i i oo0oo0oo0o 
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ence to the Committee are instruc- By N. P. Vincer-Minter. E have recently been 
tions ‘‘to advise as to the proper New Peds ABOUT OSCILLATING ; shown a most interesting 
scope of the broadcasting service 5 ta R hee 1 valve of which the characteristics 
and as to the management, con- Rt AE M. are such that it will give to its 
trol, and finance ‘thereof after the associated receiving circuit as near 
be ae i READERS’ IDEAS 219 
expiry of the ‘existing licence on ee ae 291 zero decrement as may be de- 
December 31st, 1926.’’ It was ee nd Stina hea sired, without the use of an 
eee Drirectionan RECEPTION. Part Il. 223 : y 
announced by the Postmaster- 


General that any question of a 
reduction in listeners’ licence fees 
would be considered under the 
heading of “ finance,” and the 
Committee was further asked to 
“make recommendations with re- 
gard to any alterations in the exist- 
ing law which might be necessary 
in order that their general recom- - 
mendations could be put’ into 
operation. | 

The terms of reference to the 
Committee are certainly broad in 
character, but at the same time it would have been impos- 
sible for this to have been otherwise, because the problem 
which the Committee has to consider is very involved, and 
to have restricted the scope of the Committee would have 
resulted in a very unreasonable handicap in the effort to 
find a solution for the future. 


BROADCAST 


New APPARATUS 


Part II. 
RECENT INVENTIONS 


READERS’ PROBLEMS 


LOSCKOS OSH SOSSSSSORSSS RO COCCEHORSSOSEHSCOTSOeTRARRRGSsSORERSERERRAARSESS 


The names of the ten members appointed to the Com- | 


mittee are such as to inspire confidence; it would seem 
3 


By R. D. Bangay. 
Tue Broapcast ENQUIRY 
BREVITIES 
Britiso Coast STATIONS 

By Lt.-Col. Chetwode Crawley, 


RECORDING WIRELESS Siexars 


By N. W. McLachlan: 


LETIrERS TO THE EDITOR 


This new valve is the invention 


ggg of Mr. R. E. H. Carpenter, whose 


299 contact relay is: already well 
known in commercial line and 

232 radio-telegraph practice. 

; -The Carpenter valve is a three 

233 electrode employing normal volt- 
ages and a simple circuit. During 

237 the demonstration at which we 

239 were present, results given were 


equal to, if not better than, those 
commonly obtained with a high- 
frequency amplifier and valve de- 
tector ; the control of the valve as regards its closeness to 
oscillation seemed quite simple. The quality of repro- 
duction was good, due, perhaps, in part to the absence 
of the usual grid condenser and leak. 

We are not at liberty at present to publish technical 
details of the device, but we hope to be in a position to 
do so at a Jater date. It shotld be explained that this 
valve is not yet available to the public. 
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By N. P. VINCER=-MINTER. 


Long Range Loud=speaker Reception without Reaction. 


HERE is undoubtedly a very large class of people 

| living in remote country districts far from any 
theatre or other place of amusement to whom the. 
possession of a really simply managed wireless set capable 
of operating headphones and loud-speaker would be an 
inestimable boon. During the summer months this need 
is not so apparent, but in the dark winter evenings, which 
are now rapidly approaching once more, only those who 
have actually experienced the so-called delights of dwell- 
ing in the country can appreciate to the full the terrible 
boredom and ennui of existing throughout the long winter 
evenings in a remote locality where a village concert once 
a month is considered to be the height of dissipation 
bordering on the morally dangerous. Possibly those who 
grumble at the seven: o’clock repetition of the contents of 
the London evening papers would cease to do so were 
they compelled to dwell for a period in a district where 


Fig. 1.—The theoretical circuit, showing alternative pcsitions for the telephones or loud—speaker. 
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‘“ late extras ’’ are conspicuous only by their absence. 
Now there are a large number of sets described in 
various technical journals each week which are eminently 


- suitable for the people thus dwelling outside the pale of 


civilisation, provided that such people are prepared to 
acquire a little technical knowledge and patience, and do 
not require an instrument which is as easily controlled as 
a gramophone, but as by far the greater number of people 
look upon the broadcasting service purely as a provider 
of entertainment, the typical set, requiring fairly critical 
adjustment of reaction, different H.T. values for each 
valve, juggling with plug-in coils, and other technical 
gymnastics which rejoice the heart of the average amateur. 
is definitely ruled out. | 
Undoubtedly, the average man with no taste for 
mechanics or ‘‘ D.X. chasing,” requires a neat, efficient 
set so simply controlled that even the female members 
of the family can with 
safety be permitted to 
operate the receiver without 
wrecking the home, and 
one, moreover, from which 
even ham-handed Henry 
could not extract a solitary 
howl; and, lastly, the set 
9 must be economical in its 
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no device has yet appeared 
upon the market for charg- 
ing accumulators from the 
source of = illumination 
favoured by country 
dwellers. As for grid leaks, 
blocking condensers, re- 
generative reactances and 
anode rectification, the 
average man, like Gallio of 
old, ‘‘cares for none of 
these things” any more 
than he cares whether his 
22 


H.T. current consumption, since- 
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rig. ae aia din = details of the front panel. 
gramophone possesses a double spring or otherwise pro- 
vided that it ‘‘ delivers the goods.” 

Bearing all these things in mind, therefore, the writer 
determined to design a set which, for want of a better 
term, may be summed up by the word “‘ foolproof. Un- 


fortunately, this word is apt to convey the impression that . 


the set is only suitable for loud-speaker reception of a 
local station within a score of miles of the receiving set 
This is entirely erroneous, since on test this set brings in 
several main stations on the loud- speaker with the utmost 
ease, and ample volume for a large-size living- -toom, 
whilst a 150-mile full loud- 
speaker range fer Daventry 
Is a very conservative esti- 
mate, although the writer 
has had no opportunity of 
testing at a ai distance 
than 120 miles from 
Daventry; but at that dis- 
tance the — loud-speaker 
volume was considerable 
without calling upon the 
services of the fourth valve. 
Quite a number of Contin- 
ental stations, more especi- 
ally Madrid, came in re- 
_ peatedly on headphones in a 
very pleasant manner. - 
Now, as will be seen from - 
the theoretical diagram in 
Fig. 1, the receiver employs 
no deliberate reaction what- 
ever except the modicum: of 
regenerative effect which is 
inherent in the wiring, and 
consequently all stations 
within range can he defin- 


5 


20 


Drilling sizes are as follow: 
F, b/8in. dia. and countersunk for No.6 B.A. Screen i 


a bg dia.; B, 1/4in. dia. ; C, 7/32in. dia. ; 
» 1/8in. dia. and countersunk for No. 4 wood screws. 


D, 5/32in 


itely peat on the two variometer dials, and can always 
be brought in again at the same settings, which is a very 
great advantage. By putting the two range switches, 
seen under the variometer dials, to the left, the wave- 
length range is approximately from 250 to Joo metres, 
and with the switches to the right the range is from 1,000 
to 2,750 metres on an average aerial, and so all B.B.C. 
stations, including Daventry, can be received, whilst 
Radio Paris and the Eiffel Tower come in equally well. 
With regard to these wavelength ranges, let it be said 
right now that these are obtainable with. the actual make 
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Complete view of wiring. Note the wide spacing of components, especially of the variometers, 
which is essential for obtaining the best results. 
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Four Valve Safety Receiver.— 

ef variometers used in the set in conjunction with the 
switching arrangements and fixed condenser values given, 
and prospective constructors are strongly advised to keep 
to the actual instruments used; but if other variometers 
are made use of, the necessary switching arrangements 
and condenser values should be obtained from the makers 
rather than from a dealer who is anxious to dispose of 
variometers which he may have in stock. The writer's 
advice is, however, to adhere strictly to the design of 
the set in this very important point. The method of 
connecting the telephones for reception of signals after 
the detector valve or after the first L:F. valve may strike 
many as unusual, and the reason for the non-inclusion 
of switches for the elimination of the third and fourth 
valves when desired may be sought by many.’ The reason 
is -that the writer’s experience ‘shows that when a set is 
acquired by a person whose main desire is consistent 
musical entertainment, it is frequently desired that the 
loud-speaker be in operation whilst at the same time some 
enjoyable headphone reception is being adopted by 
some other member of the family, who, for one reason or 
another, does not care to listen to the loud-speaker ; more 
often than not it is desirable for the loud-speaker to be 


@ 


AMMETER 
Q 


@ 


Fig. 4.—Practical wiring diagram. It is advisable to adhere as closely as possible to this layout. 
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in operation in one room whilst an invalid member of 
the family is enjoying headphone reception in another 
room of the house. Now, in general, it may be said 
thag both L.F. stages will be in use on the loud-speaker, 
and if telephones were in series or parallel with the loud- 
speaker, headphone reception would be deafening and 
unpleasant, and consequently arrangements are made for 


Fig. 3.—Details of terminal strip. Drilling sizes are 5/32in. dia. 
for terminals and 1/8in. dia. and countersunk for No. 4 wood 
screws. 
obtainfhg kaoh reception after the second or third 
valve whilst the loud-speaker is operating after the 


fourth valve, without appreciably diminishing the loud- 


speaker volume. Looking at the photograph of the re- 
ceiver shown in the title-block, the two left-hand terminals 
are for aerial and earth. The two bottom pairs are for 
headphones, the nee -hand pair providing stronger signals 
than the left-hand pair, 
whilst the loud-speaker ter- 
minals are on the right. Of 
course, if the volume is 
too great, the loud-speaker 
can be ‘connected to the 
right-hand headphone ter- 
minals, and -the filament of 
the fourth valve extinguished 
by giving the fixed resistor 
associated with it a quarter 
of a turn in an anti-clock- 
wise direction. Several pairs 
of headphones may be con- 
nected to either pair of tele- 
phone terminals, according 
to the strength required,- or, 
of course, several pairs of 
headphones may be joined 
respectively to both pairs of 
terminals if different 
strengths of signals are re- 
quired on different head- 
phones. - 


_Constructional Detail. 


We can now proceed to the 
actual constructional details. 
In the first place, let it be 
said that the man who 
merely devises a wireless set 
as a musical reproducer will 
probably shirk the construc- 
tional work and leave it in 
the hands of a local crafts- 
man, although in this case 
there is not the slightest 
reason for such a procedure, 
since the constructional work, 
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Four Valve Safety Receiver.— 
including the cabinet, is perfectly straightforward and 
simple, and, provided that the instructions given are fol- 


lowed out implicitly, success is certain, since every con. | 


nection is straightforward, and there is no experimenting 
with the correct connections of the reaction coil, correct 
values of H.T., etc. All components used are readily 
obtainable, no home-made components being used, but, at 
the same time, if no previous experience has been had 
with a soldering iron, it is best to place the constructional 
work into professional 
hands. 

Alt components, including 
panel and baseboard, which 
are of standard size, should 
first be obteined, ready 
‘* dressed ’’ for use. Stress 
has already been laid an the 
advisability of using the 
same variometers as used by 
the writer, and it may be 
mentioned here that the 
values of fixed condensers 
given by the writer must on 
no account be departed from, 
nor must they be omitted, or 
failure will be certain. It is 
most important also that no 
attempt be made to use a 
smaller panel or to mount 
the variometers any closer to- 
gether, or Bedlam willbe let 


loose when the receiver is put into action. The necessity 


of obtaining an ammeter not having a greater scale than | 


that given will be explained later. 

A good type of general-purpose transformer (4 or 5 to 
1 ratio in both stages) is also desirable. Before attaching 
the baseboard to the panel, all components should be 
mounted on the baseboard and panel, and the wiring of 
switches and variometers completely finished, and as much 
of the wiring of the baseboard components should be com- 
pleted before attaching the panel to the baseboard. The 
wiring of the switches is the most difficult operation, and 
this should be done very carefully. 

It will be necessary also after mounting the variometers 
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ne T, wer Fig. 5.—From these dimensional 

details the cabinet can easily be 

constructed. The wood used is 

3/8. oak. Four rubber “stops” are fitted under the base to 
: obviate ‘‘ microphonic noises ” in the receiver. : 
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to loosen the securing screws and withdraw these com- 
ponents slightly from the panel in order to facilitate 
wiring of them. Having completed the wiring, all con- 
nections should be checked very carefully. l 

The question of choice of valves and general operating 
data can now be entered into. A fixed resistor fitted into 
a screwed socket base is used in series with each valve 
filament, and these are rapidly interchangeable and can 
be obtained in all -values according to the type of valves 
used and according to the source of filament supply used. 


A further view of the wiring. Note 
the ‘* Wecovalves ” fitted in the special 


adaptors. The terminals shows short-circuited are for (ne provision of grid bias and extra 


-T to the L.F. valves when d 


Thus all types of valves, as, for example, 0.06 amp. dull 
emitters and ‘‘ bright ’’ valves, can be indiscriminately 
mixed in the receiver, and a 6-volt accumulator used with- 
out the slightest fear of ruining any valve, since under 
these conditions the variable rheostat merely acts as an 
‘on and off ’’ switch disconnecting all batteries. | 
If the utmost quality consistent with the utmast 
economy is desired, it is recommended that a 60-volt H.T. ’ 
battery be connected across each pair of "H.T. terminals, 
and a 44-volt flash lamp battery connected across’ the 
G.B. terminals (there is no need to experiment with 


wander plugs), two 0.06 amp. valvés being used in the 


H.F. and detector sockets, and two D.E.5 type valves 
being used in the L.F. stages. A 6-volt accumulator 
should be used, and a 48-ohm resistor placed in the re- 
sistor sockets associated with the H.F. and detector 
valves, short-circuiting plugs being placed in each L.F. 
resistor socket.: Even a small 6-volt 30-A.H. accumu- 
lator will give four or five hours’ service every evening for 
ten days, since the total current consumption of the four 
valves is only as much as ove bright emitter. 


L.T. Supply from Léclanché Cells, 


If, however, the greatest economy and simplicity is de- 
sired for the non-technical person, four 0.06 amp. valves 
may be used with two large type sac Léclanché cells, 
a short-circuiting plug being used in each resistor socket. 
The writer has had a set of this type in operation each 
evening for the past eight months, using four 0.06-amp. 
valves in conjunction with two large type ‘‘ lighting ” 
cells supplied by the makers of the ammeter used in this 
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“LIST OF COMPONENTS REQUIRED. j 


1 Ebonite panel, 20in. x 8in. x }fin.. 

1 Ebonite terminal strip, 9in. x 2in. x jin. 

1 Basebnard, 19}in. x Shin. x fin. 

2 Large type Sterling variometers. __ 

1 Four pole double throw switch (‘‘ Utility ” nickel plated). 
1 Three pole double throw switch ( Utility ” nickel plat:d) 
1 Seven ohm variable rheostat (Lamplugh). 

4 Base mounting valve holders (Scientific Supply Stores). 

1 Ammeter with scale 0-2 amps. (Economic Electric Co.). 

2 Nickel “ Decko” Dial Indicatore (Bulgin). 

2 General Purpose L.F. Transformers (R.I. Lid.). ` 
1 1 mfd. fixed condenser (T.C.C.). 
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set. These cells have been stowed away in a cupboard 
without the slightest attention being given to them; they 
have been in use five hours nightly since last Christmas. 
At the moment the cells show no need of attention, 
although it is anticipated that 5s. will have to be ex- 
pended in renewing zincs and solution before the close 
of the vear. No acid is used, the solution being sal am- 
moniac. The cost of both of these cells is less than that 
of one average 2-volt accumulator. Under these con- 
ditions, the G.B. terminals and the adjacent H.T. ter- 
minals may be short-circuited as seen in the photographs 
illustrating the wiring, anda single 60-volt H.T. battery 
connected to the remaining H.T. terminals. This H.T. 
battery will usually last several months if the cheap 
foreign ones costing about 6s. are avoided. Under these 
conditions the sacrifice of volume and quality is 
nearly so great as might be supposed, and actually the 
volume. and quality obtainable from this set operating 
under these conditions leaves very little to be desired ; 


but on no account must cheap transformers of inferior. 


grade be used. 


Advantages of a Filament Ammeter. 


In the photograph of the set, four ‘‘ Wecovalves ” are 
` shown mounted in adaptors, thus enabling them to be in- 
serted into ordinary valve sockets. These valves need 
5-ohm resistors and a 2-volt accumulator, and possess the 
double advantage of being entirely non-microphonic and 
of it being impossible for the layman to burn out fila- 
ments when inserting a new valve, since a special bayonet 
cap fitting is used, which obviates this. A 2-volt 80-A.H. 
accumulator, which, being a 2-volt, and not a 6-volt unit, 
is quite light, will operate these four valves four or five 
hours nightly for about three weeks on one charge. The 
filaments of these valves are remarkably robust. The 
ammeter, which costs but a few pence more than a 
‘bright ’’ valve (gs.), and is quite reasonably accurate. 
is a very useful addition to the receiver, since it enables 
the novice to tell immediately when the accumulator needs 
recharging. For instance, using four ‘‘ Wecovalves.’ 

the writer finds that the ammeter needle stands at slightly 
over 1 ampere. If, therefore, signals suddenly com- 
mence to weaken in the course of a concert, the user 
should at once glance at the ammeter, and if the needle 
has fallen below 1 ampere, the accumulator needs recharg- 
ing. Provided, however, that the needle still indicates 
slightly over 1 ampere, the trouble must be sought else- 
where. In the case of four 0.06-amp. valves, the read- 
ing would be o.25 amps., and thus the necessity of using 
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2 0-125 mfd. fixed condensers (T.C.C.). - 
2 0-001 mfd. fixed condensers (Dubdilier). 
1 0:0005 mfd. fixed condenser (Dubilier). 
3 0:0002 mfd. fixed condensers (Dubilier). 
1 Combined grid condenser and leak (McMichael). 
8 Indicating terminals, H.T. +, H.T. +, H.T.—. 
L.T. +, L.T. —, G.B. +, G.B. — (Belling Lee). 
8 Large size nickel terminals (Belling Lee). 
4 Resistor sockets (Burndept). 
4 Fixed resistors (Burndept). 
` 4 Resistor “ shorting ” plugs (Burndept). 
Material for cabinet. 
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a small-scale ammeter is readily seen. Having inserted 
valves and made alt necessary connections to aerial, earth, 
and batteries, the two range switches should be placed 
to the right, the anode variometer set to 80, and the aerial 
variometer slowly rotated until 5X X is heard, and then the 
dial settings should be noted. In the case of 2LO, the 
switches are put to the left, and the anode variometer set 
to 20. All stations heard should be identified, and the 
two dial settings carefully noted, and then it will be found 
that any station will always come in again at exactly the 
same dial settings. 

If made carefully in accordance with directions given, 
it will be found that this set will give constant and re- 
liable service year in and year out, with absolute freedom 
from any mechanical or electrical troubles, since the in- 
strument is the outcome of much experimental work con- 
ducted with a view to producing a receiver with as near 
an approach to the simplicity of a gramophone as pos- 
sible, and it can be confidently recommended to any 
amateur who is desirous of building a set for the use 
of any relative or friend living in town or country who 
does not know and, moreover, does not want to know the 
difference between a grid leak and a supersonic-heterodyne 
receiver. 


AMATEUR TRANSMISSIONS IN THE IRISH 
FREE STATE. 


SHORT while ago, according to the /rish Radio 
Journal, quite a number of letters appeared in the 
Press deploring the fact that amateurs could not obtain 


permission to carry out experimental transmissions in the 


Free State. Now that transmitting licences are being 
issued to genuine experimenters, nO one appears to have 
had the pleasure of listening to an amateur transmission 
originated in the Free State. Surely the attitude of the 
Irish amateurs is not synonymous with that of the ‘‘ dog 
in the manger °’? Yet why the apathy? 

‘“ Let us hope,” states the same journal, ‘‘ that it is 
only due to the delightful weather we have been experienc- 
ing, and that the ardent experimenter is looking forward 
to the shorter days and longer ev enings when the weather 
is less congenial. 

‘“ We sincerely hope that the Irish Radio Societies will 
install transmitters in the autumn, in order to set the lead 
and get into line with their confrères in neighbouring 
countries. 

‘ The best means of qualifying for a transmitting 
licence is to join the local radio society and study, not 
neglecting Morse practice.” 
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New Facts About 


OSCILLATING CRYSTALS. 


‘The Results of Recent Experiments. 


By Capt. H. J. ROUND and N. M. RUST. | : E 
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ARLY in February, a wrrrrerrarerererrrrerr er re lererrsrrrereres (ere eee eee es oD | 
1924, the writers : Great interest has been centred around the subject of oscillating 


% \ waves, but we were very 
: soon able to come down to 


decided to repeat erystals since the first publication in this country of an account the broadcast range. 
Dr. Eccles’s oscillating : of the work of O. Lossev was given in “ The Wireless World The following may give 
: for June Ilth, 1924. The present article disclosing new SAHIN 
galena experiments, of information of a practical character will certainly be welcomed some indication of the 


which he published the de- 
tails as far back as 1ọ910.? 
Not only were these re- 
peated, but a good many other crystals were found to have 
a similar property. Oxidised metallic surfaces were the 
first substances investigated. Then many of the wel- 
known crystals, of which the most favourable materia] 
at first found was silicon and a peculiar white mineral, 
the derivation of which was difficult to find, called 
‘arzenite’’’ by the dealers from whom it was bought. 


Zincite and Arzenite. 


The investigation was partly completed, when O. 
Lossev’s earlier work in Russia was communicated to us. 
That publication, of course, at once reduced the investi- 
gation from one of major importance from the commercial 
point of view, to one of interest only ; but it was decided. 
` to continue the work for some time until it could be de- 
cided whether a really practical instrument could be 
turned out. S 

On account of Lossev’s use of zincite, we fried this 
material, and after some experimenting succeeded in get- 
ting it. to work, but not nearly so reliably as the 
‘ arzenite.”’ 

An amusing point about l 
the ‘‘ arzenite ’’ was that the 
name suggested a poisonous 
material, and as we were 
continually fusing it we took 
great precautions not to 
inhale the vapour. 

Afterwards an analysis by 
a chemist of this ‘‘ mineral ”’ 
indicated pure zinc oxide 


—in fact, a colourless pure 7 
Fig. 1.—Arrangement of apparatus for decreasing the dampi 


crystalline zincite—unknown 
to any mineralogist we con- 
sulted. The suggestion is, | 
of course, that it is a by-product from a furnace in some 
metallurgical process, but the dealers will not give the. 
source away. As zinc oxide has not previously been pro- 
duced in its crystalline state artificially—at least, in any- 
thing like large crystalline masses—it is of great interest 
from a chemical as well as an electrical point of view. 
The writers were far more intercsted in getting reaction 
effects—that is, obtaining some element of magnification 
‘rather than oscillation. The earlier tests were done with 
lonz waves, and it is certainly easier to work with long 
1 See The Electrician, December 16th, 1910. 


the aerial circuit of a crystal set. 
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by the amateur. 
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A, and the crystal set B. 


methods of getting reliable 
results, but we must warn 
those trying to repeat them 
that this is for the patient experimenter, and not for the 
broadcaster. 

The Circuit Used. 


The basic circuit used for all these crystal experiments 
is that shown in Fig. 1. The aerial is supplied with 
series and shunt low-loss condensers (7 and 8), the object 
being to adjust the damping of the aerial circuit to a 
value which can be handled by the crystal the power of 
which is not always sufficient to bring a highly damped 
aerial up to the oscillating point (small series condenser 
and large shunt condenser give low damping). The 
crystal rectifier 9 is preferably a good carborundum 
crystal used in conjunction with a potentiometer 10 and 
telephones ır. f , 

We use! carborundum through all the experiments, as * 


it is very essential -to have great stability in this circuit. 


If the crystal varies the damping applied to the aerial, 
then this will make the action of the crystal 3, 4 uncer- 
We should advise that some considerable care is 
taken in obtaining a good stable carborundum crystal.! 
7 The condefiser 2 is a very 

small one. An air con- 


7 denser of 0.0002 mfds. is 


sufficient, and it will seldom - 
have to be used at its maxi- 
mum capacity. 

The wire-wound resistance 
5 should be variable in small 
steps up to 12,000 ohms, — 
and the battery 6 from 30-40 
volts. Those who wish to 
keep this battery down to 
8 or 10 volts will have to put 
a choke coil in series with 5, 

| - as 5, being then used at a 

small value, will act asa H.F. by-pass, but for 30- to 40- 
volt working no choke is necessary. 

The crystal 3, 4, to be tried should be firmly gripped 
in any of the well-known crystal holders, and then a 
short catwhisker tried over its surface. 


= © 
8 . 11 ye 


ng of. 
The amplifying crystal circuit Is 


Preparing the Crystal. 
A good way to go about it is to get some very weak 


' We believe the Carborundum Company are shortly issuing a 
fixed adjustment capsule, one or two specimens of which have - 
recently been tested and found very good. 
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New Facts about Oscillating Crystals.— 

signals on the rectifier and then, setting 2 at a very small 
value, make contact at 3, 4, and try the effect of vary- 
ing 5, while steadily increasing 2. 
then try a new contact, and so on.. . 

The most important part of the apparatus is the crystal 
3, 4, and our method of preparing ‘‘ arzenite °’ for this is 
somewhat as follows :— 

A rro-volt D.C. source has a 10-20-ohm stabilising 
resistance put in circuit with it. First a small piece of 
crystal is inserted in a vice—one side of the D.C. is 
connected to the vice, and the other to a piece of No.: 22 
copper wire. | | 

A light touch will fuse the copper solidly on to the 
crystal. This forms the one end of the crystal, and this 
copper tail can be used afterwards for making good con- 
tact to the crystal. 


Preparation of the Active Surface. 


Again, with the crystal in the vice the other way round 
—and a small, solid arc carbon attached to the other side 
of the D.\C.—gquickly form an arc to the crystal and pull 
the arc out. The arc current used is about 5 to ro am- 
peres. With a little practice, a smooth, hollowed-out, 
fused surface looking rather like a hollow tooth will be 
formed. This is the active surface. 

Our experience is that, for the first day after this 
fusing, this surface is very active for producing negative 
resistance effects, but a deterioration takes place, although 
many 
several active spots. 

There seems some slight difference between the crystal 
surface if made positive or negative in the operating cir- 
cuit, but it is not well defined. 


AN INTERESTING 
SIX-VALVE 
SUPER- 
HETERODYNE 
RECEIVER. 
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If nothing happens, 


weeks afterwards we have found crystals with 
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Many points will be found on the crystal 3, 4 where 
oscillations can be produced which will beat with a 
carrier wave, some with a rough note, and some with 
a note as good as that given by a valve; and it is these 
smoothly oscillating. points that will be found most effec- 
tive in strengthening incoming signals. 


Practical Value. 


Inaudible signals can be brought up quite loud, and 
fair signals can with luck be brought to weak loud-speaker 
strength, but this latter feat is not often performed. We 
think it is preferable to start work on a frame, as its 
Yesistance is rather low, and it is easier to find an active 
point. Once a point is found, take care not to break the 
circuit anywhere, as the resulting kick will usually put 
the crystal out of adjustment. 

The resistance 5 should not go down to less than 
1,000 ohms if a 40-volt battery is being used, as one is 
continually heating up the catwhisker and spoiling its 
active end. 

If ‘‘ arzenite ’’ cannot be obtained, 
treated in the same way. 

The result of these researches was disappointing, be- 
cause it was finally realised that, although for a demon- 


« zincite ’’ can be 


‘stration the arrangement might be satisfactory, yet for 


practical broadcast an enormous improvement would have 
to be made. The difficulty of finding a sensitive place 
even on the best crystals is considerably: greater than 
obtaining a sensitive point on a galena crystal when used 
as an ordinary rectifier. 

The wavelengths normally used for all the later tests 
were 300-500 metres, but oscillations could be produced 
down to 100 metres quite easily. 
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This receiver, which is the work of 
Mr. H. Houghton, has been built on 
the well-known Tropadyne principle 
and includes several interesting 
features. 

For broadcast reception a small 
frame is used, while for short 
waves the low-loss tuner seen at 
the extreme right of the instru- 
ment is used with a short elevated 
aerial. Strong signals have been 
received on this tuner without any 
aerial or earth connection. 
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A Section Devoted to Novelties and | Pracneal Ideas. 


L.T. CIRCUIT FUSE. 

A very convenient position for the 
fuse which is frequently. inserted in 
the L.T. circuit is between the cells 
of the acctimulator itself, if this hap- 
pens to contain two or more cells. 
Most accumulators are now fitted with 
separate terminals for each cell in 
place of the permanent burnt. lead 
connections which were at one time 


common, and it is therefore quite a - 


simple matter to replace one of the 


connecting strips by a short Vice of 


fuse wire. 
The thickness of the wire will de- 
pend upon the object with which the 
FUSE WIRE 


Filament circuit fuse inserted between 
the cells of the L.T. accumulator. 


fuse has been. inserted. If for the 
protection of the accumulator plates 
from direct short-circuiting, ordinary 
s-amp. fuse wire will suffice ; but for 


the protection of the valve filaments 


a thinner gauge’ depending on the 
type of valves must be employed.— 
T. W. | 


oo0°o 


COMBINED L.T. AND EARTHING 
SWIT 


A single-pole double-throw switch 
is frequently employed to connect the 
aerial through to earth when the re- 
ceiver is not in use. There is no 
reason why this switch should not 


9 


control also the L.T. current, when it 
will be seen that the earthing of the 
aerial will be coincident with the 
switching off of the valves. 


Connections of a S.P.D.T. switch ärranged 
to earth the aerial when switching off the 
-L.T. current. 


The earth wire and .the common 
connection to the negative ends of the 
valve filaments are connected to the 
blade of the switch, while the aerial 
and grid connections go to the upper 
contact. The connection from the 
negative side of- the L.T. battery goes 
to the lower contact, as shown in the 


diagram.—E. C. D. 


pee 


FILLING ACCUMULATOR CELLS. 
It is necessary from time to time 


-to add distilled water to accumulator 
\ 
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A supply bottle for adding distilled water 
to accumulator cells. 


cells to compensate for evaporation. 
Many accumulators are fitted with 
very small vents, and some special 
means has to be used to introduce the 
water. -A glass funnel with a narrow 
neck may be employed, but a better 
method is to feed in the water from a | 
bottle fitted with glass tubes similar 
to a chemical wash bottle. In this 
case, however, both tubes may be: 
short, as it is intended that the water 
should flow into the cell by gravity. 

By placing a finger over the air inlet 
tube, the flow of water can be regu- 
lated to flow in single drops or in a 
continuous streaam.—C. A. O. 


Sound electrical connection between flash 
lamp batteries can be obtained without 
soldering by slitting the contact strip. 


FLASH LAMP BATTERY 
CONNECTIONS. 

„As an alternative-to soldering the 
connections between the units in a 
H.T. battery built up from flash: 
lamp batteries, the contact strips may 
be split centrally with shears, and the 
connections made with tinned copper 
wire pressed into the slit and twisted. 
round the contact strip. A perfectly 
noiseless connection results, and the 
possibility of damage to the internal 
connections of the battery attendant 
on soldering is eliminated.—H. C. 
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REACTION COIL CONNECTIONS. 


The use of a special reversing 
switch for the reaction coil introduces 
an unnecessary complication into the 
wiring of a receiver. By fitting two 
plugs to the reaction coil itself with 
suitable connectors the-direction of 
reaction can be made to depend upon 
the position of the coil in the holder. 

The new coil plug is secured to the 
coil with string binding, with the plug 


connection corresponding to the posi- - 


tion of the socket in the original coil 


Reac:ion coil fitted with an extra plug to 
reverse connections. 


plug. The connections will then run 
directly over the surface of the coil 
winding to reverse the direction of 
reaction, as indicated in the diagram. 
—G. P. 

AERIAL CIRCUIT CONNECTIONS. 

Viewed from the electrical stand- 
point, the use of terminals and short- 
circuiting links for charging H.F. cir- 
cuits is much to be preferred even 
when special anti-capacity switches 
are considered as an alternative. The 
' terminals can be spaced well apart, 
and when the connecting links are 
removed the capacity between adja- 
cent terminals is negligible. 

All the circuits in general use for 


Y 2 


The following circuits are provided by the six terminals in the tuner circuit: (1) Loose coupling, A.T.C., in series; (2) 


aa 
World 


aerial tuning can be obtained with a 
system of six terminals. The A.T.C. 
is connected across the first and 
second terminals at the top, and the 
A.T.I. between the third terminal 
and the sixth at the bottom. The 
secondary circuit, consisting of the 
closed circuit inductance and con- 
denser permanently connected in 
parallel, is joined across the fourth 
and fifth terminals, counting from 
the top. The diagram shows five 
different circuits obtained by bridg- 
ing different terminals and varying 
the points of connection of the aerial 
and earth leads.—E. R. 
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SERIES-PARALLEL SWITCHING. 

The diagram shows a convenient 
method of changing the connections 
of the fixed and variable condensers 
associated with the aerial tuning cir- 
cuit. The switching is carried out 


with plugs and contact blocks similar- 


to those used on Post Office resistance 
boxes. It is advisable first to drill a 
strip of brass at appropriate intervals 

TO AERIAL 


To 
EARTH 


Plug and socket switching for aerial condenser 
i connecti 


and before cutting up into sections to 
mark the positions of the screw holes 
on the ebonite panel. If split plugs 
are used for the aertal and earth con- 
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nections the holes need not be tapered 


- and may be drilled with an ordinary 


twist drill of suitable size. 
Depending upon the positions of 

the aerial and earth plugs, the vari- 

able condenser may be joined in series 


or in parallel with the A.T.I., and 


by inserting the abrial plug in the 
extreme right-hand socket, a small 
fixed condenser may be connected in 
series with the aerial when the vari- 
able condenser is in parallel.— 
A. L. B. 
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Empty wire reel as condenser extension 
handle. 


AN INEXPENSIVE EXTENSION 
HANDLE. 


An empty wooden wire spool 
screwed to the knob of a condenser 
dial makes an excellent extension 
handle which minimises if it does not 
entirely eliminate hand capacity 
effects. 


A pleasing black ‘‘ ebonised ” 


finish may be given to the wood by 


painting first with a solution of log- 
wood in water and then with a solu- 
tion of ferrous sulphate.—D. G. B. 


4 5 


Direct coup- 


ling, series and parallel tuniag condensers; (3) Aperiodic aerial coupling ; A Direct coupling, tuning condenser in paraliei; 
para e 
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(5) Loose coupling, A.T.C. in 
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Events of the Week.in Brief Review. 


S.B. IN FRANCE. 


Simultaneous broadcasting, which has 
long been neglected in France, is at last 
coming into favour. Radio-Toulouse 
makes a regular practice of broadcasting 
certain parts of the Petit Paristen pro- 
gramme. ‘Incidentally the Toulouse 
station is reported at remarkable strength 
in the French capital. : 

ooca 
SHORT WAVES FROM WBZ. 

A series of transmissions on 49 metres 
has been commenced by the Westing- 
house vompeny a broadcasting station, 
WBZ, at Springfield, Mass. The pro- 
grammes, which are intended -for the 
Canadian Governmentship ‘‘ Arctic,” now 
in Polar regions, are sent out regularly 
every Thursday morning from 3.30 to 4.0 
(G.M.T.). | 

occo 


SWEDISH CABLES NEGLECTED. 
The use of wireless in Sweden for com- 
‘mercial purposes has developed to such 
an extent that, 
-burg report, about 95 per cent. of all 
telegrams from Sweden to the United 
States are sent through the Government 
wireless station at Grimeton. The cable 
companies are stated to have reduced 


their pre-war rates. . i 
ooc0po 


A FINE SUMMER RECORD. 

The strongest signal yet received from 
Australia, states Mr. J. A. Partridge 
(G2KF), is that of A3BD, who has been 
heard working with U.S. stations as late 
as 9 a.m. During the last few weeks 
G2KF has worked with the following 
amateurs in the Antipodes :—A2CM, 
Z2AC, Z2AE, Z4AG, Z4AL, Z4AR. 
Stations heard are A2YI, A3BD, A3BQ, 
A3JU, Z2XA, and Z4AK. 

ooco 
A MIXED BLESSING. 

Listeners in France have no diffculty 
in picking up the transmissions from Oslo 
on 382 metres, owing to the fact that they 
coincide exactly with one of the harmonics 
of the high-power station at St. Assise 
(UFP), which operates on 2,290 metres. 
Unfortunately, the Frenchman, . having 
lighted on Oslo’s wave, cannot enjoy the 
sie Saas until UFP has closed down. 
JFP is therefore a mixed blessing. 

ooo0oo0 
NEW ARGENTINE AMATEURS 

Two more amateurs appear to have 
begun short-wave transmission in the 
Argentine, their call-signs being 3B8 and 
BAl. They were heard on a wavelength 
of 40 metres on Sunday, August 9th, by 
Mr. A. Stadley, of Harrow. 
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LISTEN FOR THE CANADIANS. 

Co-operation has been brought to a 
high pitch by Canadian amateurs, most 
of whom adhere to a definite schedule. 
At the present time they are transmitting 
on 120 metres every Thursday morning 
at 04.00 (G.M.T.). On nearly every other 
night they work on 40 metres from mid- 
night onwards. 

Major Wm. Borrett (C1DD), to whom 
we are indebted for the above informa- 
tion, states that he has worked with 
G2KF on several: recent occasions, but 
adds: ‘‘Where are the rest of your 
gang?” 


, 


CINEMA'lrOGRAPH PICTURES BY 
WIRELESS. Mr. C. Francis Jenkins, the 
American .inventor, who has devoted 
-considerable attention to the wireless 
transmission of photographs, has now 
turned his efforts towards ematography 
by wireless. He is seen in the photo- 
graph beside his latest instrument. 


4 
` 23-METRE TRANSMISSION TESTS. 
Amateur transmission tests on 23 and 


45 metres will bagin on October Ist be- 


tween the stations of Mr. W. S. Cramp- 
ton (2KV) of Weybridge and Captain 
Duncan Sinclair (20C) of Shepperton. 
2KV will operate on 45 metres, and-2U0C 
on 23 metres. During the tests it is 
hoped to establish communication with 
various Dominion and foreign amateurs, 
and reports will therefore be welcome. 

Transmissions will be made by 20C 
from 7 p.m. to 7.15 he and from 7.30 
p.m. to 7.45 p.m. (G.M.T.) for one week 
commencing October Ist. 


AMERICA’S “ SUPER” BROADCASTING 
STATION. 


With the declaration that it is “the 
first super-power broadcasting station,” 
WGY, Schenectady, now transmits pro- 
grammes with a power of 50 kilowatts, 
on 379 metres. It is interesting to note 
that at the Daventry high-power station, 
ws at present operates with a power 
of 25 kilowatts, provision has been made 
for a rating up to 60 kilowatts. Should 
this full power be used, superlatives will 
apparently be lacking. 

ooce i 

WIRELESS SUCCOUR IN THE ALPS. 

The lives of many Alpine climbers will 
doubtless be saved by the introduction 
of wireless aid posts, the first of which is 
to be installed shortly on Monte Rosa, in 
the Zermatt district. At present much 
valuable time is lost between the dis- 
covery of a victim of injury or exposure 
and the summoning of help from the foot 


of the mountains. 
0000 


PETIT PARISIEN CRITICISED. 
Careful observations carried out by 
our contemporary, La T.S.F. Moderne, 
are stated to have shown that the wave- 
length ofthe Petit Parisien broadcasting 
station varies from the normal 345 metres 
at a frequency of 120 per minute. The 
changes are hardly noticeable in the Paris 
-district, but in distant parts of the 
country they are said to interfere with 

reception in quite a marked manner. 


OPPORTUNITY FOR INVENTORS. 

Sir Arthur Stanley, president of the 
Wireless League, has offered a gold medal 
for the best wireless invention produced 
during the next six months. 

This award, which will be known as the 
Stanley Medal, will be open only to mem- 
bers of the Wireless League. 

1°] oO 


THE PASSING OF 5UC. 

The sympathies of all wireless amateurs 
will go out to the parents and friends of 
Mr. Jack Gardener (5UC), of Sutton, 
whose untimely death, under the tragic 
circumstances of a motor cycle accident, 


occurred at the beginning of August. 


The late Mr. Gardener, who held one of 
the first transmitting licences issued in 
his district, was a keen wireless experi- 
menter prior to the days of broadcasting 
and one of the founder members of the 
Sutton and District Wireless Society, of 
which, for. a time, he was chairman. In 
a letter of condolence to the bereaved 
arents, a friend described him as ‘‘a 
oyal and devoted colleague, and a real 
friend, of a sunny and cheerful nature.” 
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RECORD SHORT WAVE RECEPTION ? 
In the short space of 1 hour and 40 
minutes, i.e., between 05.10 and 06.50 
(G.M.T.) on August 8th, Mr. Brigstock 


Traster, of Northampton, picked up short ` 


wave signals from the following :—Z1 AX, 
Z2AC, Z2AE, Z2XA, A2BC, A2YI, 
A3BD, A3EF, CHIEG, CH2LD, and 
NUMM, the last call sign belonging to 
a ship sailing between Australia and New 
Zealand. The receiving set comprised a 
Reinartz tuner and one L.F. stage. 
00006 
SHORT WAVE SIGNALS FROM JAPAN. 
Mr. S. K. Lewer (G6LJ), of West 
Hampstead, London, has picked up sig- 
nals from a Japanese amateur station 
which, judging from the call sign, is the 
first to be licensed in that country. This 
station, JIAA, of Tokio, was heard on 
weak C.W. at 11 p.m. (G.M.T.) on 


August 4th, transmitting on about 42 


metres. 
0000 


BROADCASTING AND THE PEACE 
OF NATIONS. 

The potentialities of the International 
Broadcasting Bureau as a means of in- 
stilling friendship among the nations was 
referred to by Mr. Hugh Redwood in a 
talk from the London Station on 
August 7th. 

‘* When the Bureau is able to substitute 
a network of radio friendships for a tangle 
of heterodyned cross-talks,’’ said Mr. 
Redwood, ‘‘ then, and in a double sense, 
we sfall realise the dream of statesmen 
and have a concert of Europe. The night 
will be filled with music and the 
jealousies, the hatreds and the ignorant 
hostilities, the cares that infest Europe 
to-day, shall fold their tents.” 

cooo 
THE GREAT UNEXPLORED. 

When two-way communication has 
been established between this country 
and Japan, India, China, and South 
Africa, the DX enthusiast will sigh for 
fresh worlds to conquer. In the mean- 
time these four countries still have to be 
linked up by amateur wireless, and an 
exciting contest is to be expected during 
the coming winter to decide 
amateurs will gain first honours. 

o000 
BROADCAST RECEPTION te ON TAP.” 

The first block of residential flats to 
have wireless ‘‘ laid on ” in the same way 
as gas or electric light is situated at 
Fulham. A central receiving set has 
been installed in the War Seal Mansions, 
wall sockets for two pairs of telephones 
being provided in each of the 138 sitting 
rooms. The service is free. 

ooecn 
PROVISIONAL PATENTS. 

“ Many Inventions—Topical and Typi- 
cal” is the title of an attractive little 
pamphlet issued by Messrs. Kings Patent 
Agency, of 146a, Queen Victoria Street, 
F.C.4. In it the reader is reminded that 
ideas are not safe until they are patented, 
but the inventor’s guide and friend—the 
patent agent—is ready to help him in 
obtaining the provisional protection that 
is found invaluable in many cases. 

Messrs. Kings will forward their free 
“Patent ” handbook to all applicants. 
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A FAMOUS AUSTRALIAN. 

Mr. E. H. Cox, of Melbourne, the 
owner of A3BD, has forwarded photo- 
graphs and some interesting details of his 
apparatus to Mr. C. L. Ward, of South 
Farnborough, Hants, who had reported 
the reception of his signals. 

An ordinary two-valve low loss receiver 
is employed, whilst the transmitter com- 
prises a loose-coupled Hartley circuit 
making use of two bo watt Phillips trans- 
mitting valves. These can be seen in 


front of the panel in the accompanying 
In the course of his letter, 
Cox states that he can sometimes 


photograph. 
Mr. 


AUSTRALIAN 3 BD. 
The upper photo- 
graph depicts the 
loose-—-coupled 
Hartley transmitter. 
The two-valve low 
loss receiver is seen 
below. 


obtain an aerial current of two amperes 
with an input of 120 watts, and that he 
has been heard practically all over the 
world with an input power of 100 watts. 

It is interesting to note that Mr. J. A 
Partridge (GRAF) has reported that the 
strongest signals recently received from 
Australia are those of 3BD. 


o000 


A BURNDEPT DEVELOPMENT. 

News of an interesting’ advance in the 
enterprise of Burndept Wireless, Ltd., is 
contained in the announcement of the 
formation, as and from July 50th, 1925, 
of the Burndept Wireless Corporation of 
America. The head office of the new cor- 
pora is at 52, Warren Street, New 
York City. 


ocoo 


INDIAN BEAM STATION. 

Work has already started on the beam 
station in India for inter-communication 
with England. The transmitting station 
will be at Kirkee, a suburb of Poona, 
116 miles from Bombay, the receiving 
station being at Dhond, about 48 miles 
distant. It is expected that traffic will 
begin about the middle of 1926. 
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RECORD LOW POWER TRANSMISSION ? 

While working with New Zealand 3AL 
recently, Mr. F A. Mayer (G2CZ), of 
Wickford, Essex, was surprised to learn 
that the New Zealander’s input power 
was only 14 watts—350 volts, 40 milli- 
amps on the plate. Thereupon the power 
was gradually reduced until Z3AL re- 
orted that he was using only two and a 
half watts input, when signals were still 
readable. Below this power they were 
still audible but unreadable. 

This would appear to be a low-power 


record for transmissions from the 
Antipodes. 
coon 
PROVISIONALLY PATENTED. 
We learn from Messrs. J. & W. 
Barton, 22a, Virginia Street, South- 
port, that. the plag-in terminal strip 
described in the Readers’ Ideas sec- 
tion of the issue of August 5th, 1925, 
is the subject of a provisional patent 
recently taken out by Mr. J. Barton. 
\ connecter incorporating a dual 
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switch 
is shortly to be placed on the market by 
this firm. 


designed on 


ocoo0o90 
AN ERROR. 

The super-heterodyne receiver illus- 
trated on page 200 of our last issue was 
described in Zhe Wirvleas World for 
March 4th, 1925. A statement to this 
effect was erroneously inserted under Fig. 
5 on page 199 of our last issue. 
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CATALOGUES, ETC., RECEIVED. 


R. A. Rethermel, Ltd. (24 and 26. Maddox Street, 
Regent Street, London, W.1). New radio 
catalogue of American wireless apparatus and 
components. Obtainable on application. 6d. 
in stamps should be enclosed to cover postage. 

Hamiey Bros., Ltd. (200-202, Regent Street, Lon. 
don, W.1). Abridged list of super heterodyne 
anparatus, supplementary to general radio 
catalogue. 

Shenton and Co., Ltd. (68 and 69, Shoe Lane, 
London, E.C.4). Leaflet dealing with the 
* Supreme ” condenser. 

Dubiller Condenser Co. (1825), Ltd. (Ducon Works, 
Victoria Road, North Acton, London, W.3). 
Lists A.11 and A.15, dealing with the Dubilier- 


Mansbridge variometer. ; 
Electrical € Carbon Co., Ltd. (109- 
London, W.C.1). 


and 

. New Orxford Street, 
Pamphlet dealing with the "Sonora ” loud- 
speaker, 

A. Rist, Ltd. (Waveney Works, Lowectoft). Set 
of humorous postcards illustrating wireless 
terms. 
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- DIRECTIONAL RECEPTION. 


PART II. 


% . Deni in Relation to Signal Senk 


By R. D. 


produced in a loop aerial by an incoming wave. 
It may be helpful if we briefly summarise the 
results observed in the article referred to. 

If the plane of the ‘‘ loop ”’ or ‘‘ frame *’ is so placed 
as to lie at right angles to the direction along which the 
wave is travelling, as shown in Fig. 1, the magnetic lines 
of force constituting the wave will reach both the vertical 
conductors of the loop at the same instant.. As a result 
both the vertical conductors will be cut by the same por- 
tion of the magnetic field at any given moment, and con- 
sequently the E.M.F.’s generated in the two conductors 
wiH at all times be exactly equal in magnitude. More- 


ORECTION OF 
PROPAGATION 
OF WAVE .- 


ie a previous article’ we examined the electrical effect 
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Fig. 1.—Diagram EMs direction of E.M.F.'s in vertical con- 


ductors of a frame aerial placed with its plane at right angisi to 
the direction of propagation. 


over, the E.M.F.’s in the two conductors will be at any 
given momert acting in the same direction with relation 
to the earth’s surface, #.¢., either both acting. upwards or 
both downwards, as shown by the arrows in Fig. r. It 
follows, therefore, that these E.M.F.’s are opposing and 
neutralising each other in relation to the electrical circuit 
formed by the loop. The E.M.F. generated in the con- 
ductor AB is at a given moment acting in a clockwise 
direction round the loop, as shown, by the arrow, while 
at the same moment that generated in the conductor CD 
is acting in an anti-clockwise direction. 


Effect of Earthing the Loop. 


From this it is clear that under these conditions the 
resulting current flowing round the loop will always be 
zero when the plane of the loop is at right angles to the 
direction from which the signal is coming. It is impor- 
tant to note here that if a path were provided from the 
loop as a whole to the earth, a current would flow up- 
wards and downwards through that path because, as we 
observed above, the E.M.F.’s in the two conductors are 
acting in the same direction with relation to the earth’s 
surface. Therefore, in order to make use of the non- 


1 Wireless World, July 8th, 1925. 
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receiving property of the loop aerial to signals emanating 
from a direction at right angles to its plane, we must so 
connect the detector to the loop circuit that no path is 
provided through it from the loop to the earth. This 
tendency for current to flow between the loop as a whole 
and the earth is known as the vertical component, and is 
an important factor to which we shall refer later. 


Resultant E.M.F. in the Loop Circuit. 


The other condition which we examined in the previous 
article was when the plane of the loop aerial is so placed 


as to lie edgewise to the direction along which the wave 


is travelling, as shown in Fig. 2. In this case it is clear’ 
that the incoming wave will reach one of the conductors 
slightly before the other. As a result the two conductors 
will always be cut by different portions of the magnetic 
field at any given instant. Therefore, although in this 


. case also the E.M.F.’s in both conductors will pass 


through exactly similar cycles during the passage of a 
wave, the two E.M.F.’s will be out of phase with one 
another, and therefore the two E.M.F.’s will not always 
be exactly equal and opposite with, relation to the loop cir- 
cuit. From this we may conclude that when the plane of 
the loop lies along the direction of propagation, there is 
a resultant E.M.F. acting round the loop whose magni- 
tude at any instant is the sum or difference of “the 
E.M.F.’s in the two conductors, according to whether 
they are acting in the opposite or in the same direction 
round the loop at that instant. 

The next point to consider is the elanon of this 
resultant E.M.F. both as regards its magnitude and 
phase to the E.M.F.’s generated in the vertical conductors.. 

Now an electro wave consists of a system of magnetic 
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Fig. 2.—Direction of E.M.F.’s in a frame aerial placed with its 
plane in the direction of propagation. 


lines advancing through space; the wave varies, as we 
explained in the previous article, in accordance with the 
sine law. That is to say, it starts at zero density at the 
front edge of the wave, increases to a maximum density 
in ore sense in a quarter of its length, falls to zero 
den:.ty at half its length, reaches anotł er point of maxi- 
B15 
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Directional Reception.— | 
mum density in the opposite sense at three-quarters of its 
length, and finally falls to zero density again. 

We may, therefore, represent the density of the mag- 
netic field by a simple sine curve, as shown in Fig. 3, 


DIRECTION 
IN WHICH 


Fig., 3.—Sine curve showing how the density of the magnetic 
lines vary in a complete wave. 


where A represents the front and B the back of the wave, 


while the distance A B represents the length of the wave ` 


Any ordinate of this curve, of course, represents the 
density of the magnetic field at that point on the wave. 
When this wave in its journey through space reaches a 
stationary conductor the lines of force are cut by that con- 
ductor as the wave passes across it. Since the magnitude 
of the E.M.F. generated in the conductor varies as the 
density of the field cutting it, it is obvious that the length 
of the ordinate at that part of the wave which at any 
moment has reached the conductor represents also the 
E.M.F. generated in the conductor at that moment. 

The progress of a wave past a fixed conductor and the 
magnitude of the E.M.F. generated in that conductor are 
illustrated in Fig. 4, which shows nine successive 
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Fig. 4.—-Diagram showing the relative magnitude of the E.M.F.’s 
1 EWO VETHESI Con ductors AA and BB at nines we miginents 
uring the passage of a complete wave. 
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moments at equal intervals during the transit of the wave 
across a cdnductor fixed in the position AA. In this 
diagram it is.clear that the ordinate XX, in each case 
represents by its length the magnitude of the E. M.F. at 
that particular instant. 

The reader should particularly note that this E.M.F. is 
exactly in phase with the incoming wave, that is to say, 
it reaches a maximum at the moment when the magnetic 
density of the wave is a maximum. 

We can also make the same diagram show the 
instantaneous values of the E.M.F.’s generated in a 
second conductor by the same wave. Thus, if the second 
conductor is fixed in the position BB, the distance be- 
tween A and B represents the distance between the two 
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Fig. 5.—E.M.F.’s induced in the vertical sides of four frame 
aeriais introduced at different points in a complete wave. 
conductors measured to the same scale as the length of 
the wave. The magnitude of the E.M.F. generated in 
this second conductor is represented by the length of the 
ordinates YY, at each of the nine moments illustrated. 


Graphical Representation of E.M.F.’s in the Vertical 
Sides of, a Loop Aerial. 

As in the case of the conductor AA the E.M.F. in this 
second. conductor is also exactly in phase with the wave, 
and, moreover, the E.M.F. in this second conductor will 
reach exactly the same value as that generated in A 
But owing to the fact tha ne the wave reaches B slightly 
later than A, the E.M.F.%s in the two conductors are not 
always equal at the same instant. 

For example, at the moment indicated in position 2, 
the E.M.F. in the conductor A as represented by XX, 
is considerable, while that in the conductor B is acts: 
Again, at the moment 3 the E.M.F. in A has just reached 
its maximum, while that in B as represented by YY, is 
considerably less. It is easy to See that at a moment 
half-way between 3 and 4, and at ‘another moment be- 
between 7 and 8, the two E.M.F.’s will be exactly. equal 
and acting in the same direction with relation to the earth 
surface, as indicated by the arrow heads. Also, at a 
moment half-way between 5 and 6, the E.M.F.’s are 
again exactly equal, but this time in opposite directions 
with relation to the earth’s surface. 

It is not difficult to see how we can use this diagram 
to represent the conditiéns prevailing in a frame aerial, 
and from a study of it observe several important points 
which have a vital influence on the problem of directional 
reception. 

Assuming for a moment that the frame aerial is placed 
edgewise to the direction in which the wave is travelling, 
then PEOR A and B in Fig. 4 will represent the two 
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vertical conductors forming the two sides of the frame 
aerial. As already explained, the E.M.F.’s generated 
directly by the incoming wave in each conductor are act- 
ing.upwards and downwards 
between the aerial as a whole 
and the earth, and consti- 
tute the vertical component 
of the signal. Thus in Fig. 
4 the E.M.F.’s represented 
by XX, and YY, do not 


represent the effective Fig. 6—Resultant E.MP. in- 
F.M.F. acting round the ositel” tonductore "are lees 


loop. The E.M.F. acting 
round the loop at any instant is, as we have seen, the 
difference or sum of the two E.M.F.’s at that instant 
according to whether they are acting in the same or in 
opposite directions. For example, at the moment 3 both 
E.M.F.’s are acting in the same direction, and, therefore, 
the effective E.M.F. round the loop is the difference be- 
tween XX, and YY,. At any moment between 5 and-6, 
on the other hand, the two E.M.F.’s are acting in opposite 
directions, and consequently the effective E.M.F. round 
the loop at that instant is the sum of XX, and YY,. 

This point is illustrated rather more clearly in Fig. 5, 
where, instead of drawing a 
series Of sine curves, as in 
Fig. 4, to illustrate the pro- 
gress of the wave past the 
conductors, we have made a 
single sine curve answer the 
same purpose by showing the 
conductors of the frame 
aerial at different points 
along the curve. For obvious 
reasons this is a more convenient way of illustrating the 
same thing. 

It will be observed in Fig. 5 that XX, and YY, again 
represent the vertical E.M.F.’s in the two conductors 
respectively. The effective E.M.F. round the loop is 
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than half a wavelength apart. © 
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found by projecting a line YZ from one ordinate to the 
other, the length of the line ZZ, then represents the 
effective E.M.F. round the loop. 

Now the important point to be observed from Fig. 5 
is that the effective E.M.F. round the loop reaches a 
maximum when the node or zero point of the wave has 


reached the mid-point of the loop, and the vertical 


E.M.F.’s are at a minimum, as, for example, at 3 in 
Fig. 5. And vice versa when the densest part of the 
wave has reached the loop, and the vertical E.M.F.’s are 
at their maximum, the effective E.M.F. round the loop 
is zero, as at 2 and 4 in Fig. 5. 

It is clear from this that, although the effective E.M.F. 
round the loop will alternate 
at the frequency of the in- 
coming wave, it will always 
be exactly go° out of phase 
with the wave, and, there- 
fore, also go° out of phase 
with the vertical E.M.F. 

The next point to observe Fig. 8.—Diagram showing that 


: : > - the induced E.M.F. decreases 
is that the relative magni- when the width of the frame is 


tude of the effective E.M.F. made AIE wavelength. an 
round the loop to the vertical 

E.M.F. depends upon the distance separating the two 
vertical conductors, or in the case under consideration the 
size of the loop aerial. This is true only up to a certain 
point, z.e., when the width of the loop is just half the 
length of the wave. If the loop is made larger than this, 
the effective E.M.F. becomes less. This point is illus- 
trated diagrammatically in Figs. 6, 7, and 8. Fig. 6 
shows the case of a frame aerial whose width is smaller 
than half a wavelength. Fig. 7 shows the case of a 
frame aerial exactly half a wavelength wide, and Fig. 8 
the case of a frame whose width is rather more than half 
a wavelength. 

In each case the length of the line ZZ,, as before, 
represents the effective E.M.F. round the loop, and 
clearly this is greatest in Fig. 7 when the width of the 
frame is exactly half a wavelength. 


Ipswich and District Radio Society. 

Although officially the Ipswich and 
District Radio Society is closed for the 
summer, at infrequent intervalas the 
members meet for excursions into out- 
side territory. 

On Sunday, July 26th, in response to a 
request from the hon. secretary (Mr. 
H. E. Barbrook), the Air Ministry very 
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little had been omitted. Enlightenment 
was forthcoming on ‘‘Straight,’” ‘ Re- 
fiex,” and ‘* Super-het,’’ together with 
remarks for and against the 
respective components, dealing in turn 
with valves, coils, condensers, etc. 
Intending members are cordially in- 
: vited. Communications should be ad- 
dressed to J. Grimshaw, hon. sec., 70, 


kindly permitted some thirty persons to 
make a thorough inspection of the air- 
ship sheds and the wireless station at 
the Pulham aerodrome. The party 
assembled outside the main gates punc- 
tually at half-past two. The first 
business was the inspection of the two 
great hangars, and the tour commenced 
with an examination of a large rigid air- 
ship in the process of demolition for 
srap. The next vista created a murmur 
of surprise, for it revealed the R33—grim 
and stent after ber recent struggle—in 
the process of reconstruction. After 


admiring the beauty of her lines, and the | 


intricate mechanism of the interior, the 
R36 attracted attention, and being, as 


she is, of passenger type, she formed a 
striking contrast to the sister vessel next 
door. Finally there was a trip through 
the power station, and a hurried visit to 
the wireless cabin. 

Hon. Secretary, Mr. H. E. Barbrook, 
22, Vernon Street, Ipswich. 
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Bolton and District Rađio Society. 

At a recent meeting Mr. J. S. McLeod 
gave an interesting lecture on ‘‘ The 
Design and Construction of Wireless Re- 
ceiving Sets.” Naturally, with limited 
time at disposal, the various phases of so 
intricate a subject could only be dealt 
with briefly, but the lecturer so ably 
handled his points that one felt very 


Church Road, Bolton. 


o000 
Lewisham and Bellingham Radio Society, 


“Coils, Coil-winding, aud Variometer 
Construction,’ formed the subject of 
discussion at the Socicty’s meeting on 
August 4th. 

Mr. Lawrence dealt with the best 
method of obtaining low self-inductance, 
and outlined a system of variometer con- 
struction designed to secure a minimuin 
of loss. Mr. E J. Chapman described a 
special reaction coil for reception on 
wavelengths between 40 and 120 metres. 

Hon. Secretary : Mr. C. E. Tynan, 62, 
Ringstead Road, Catford, S.F.26. ` 
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FUTURE OF BRITISH BROADCASTING. 


The New Committee of Enquiry. 


On this page we reproduce the portraits of the ten members of the Committee appointed to consider the 
future scope, management and finance of the broadcasting service in this country. These questions arise 
upon the expiry a at the end of 1926, of the licen at E o held ou the British AE Company. 


(1) Lord Blanesburgh, representing the Law; (2) Lord Crawford (Chairman), the distinguished author and art amateur, 
(3) Sir Henry Hadow, Doctor of Music and Vice-Chancellor of Shefħeld University ; 


and a former Cabinet Minister; 
(4) Lord Rayleigh, the well- known scientist; (5) Mr. Rudyard Kipling; poet and man of letters; (6) Dame Meriel Talbot, 


former adviser to the Ministry of Agriculture and holder of official posts ; (7) Sir Thomas Royden, Chairman of the Cunard 

Company; (8) Captain Ian Fraser, M.P., Member of Council of the Radio Society of Great Britain and Chairman of the 

Transmitters and Relay Section; (9) Mr. W. Graham, Financial Secretary to Treasury in Labour Ministry; (10) Mr. lan 
Macpherson, M.P., former Cabinet Minister. 
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Birmingham’s New Transmitter. 

The engineers of the B.B.C. have been 
studying the question of the quality of 
transmissions from the Birmingham sta 
tion, and the experiment is to be tried 
of introducing alterations in the trans- 
mitter. Birmingham listeners therefore 
may look forward to considerable improve- 
ments in reception at about the end of the 
present month. 


Government Help. | | 
A good deal of interference takes place 


09go00 


around this station, and the complaints _ 


indicate that the interference is due both 
to Morse and harmonics, but it may be 
said in defence of Government wireless 
services that everything possible is done to 
mimimise interference with broadcast re- 
ception by the modification of circuits in 
use at Government stations. 
0000 


The New “Committee of Ten ’’— 
The announcement of the names of the 
“ Committee of Ten ” appointed to inquire 


-into the future of broadcasting brings to.. 


light a comparison interesting to listeners. 

The Committee's terms of reference are: 
“To advise as to the proper scope of the 
Broadcast Service and as to the manage- 
ment, control, and finance thereof after the 
expiry of the existing licence on December 
31st, 1926.” The Committee will indicate 
what changes in the law, if any, are 
desirable inthe interests of the broadcast- 
ing service when the two licences under 
which the B.B.C, operates expire. 

oocoo0°o 
—And its Prototype. 

It will be remembered that the Broad- 
casting Committee appainted in April, 
1923, by Sir-William Joynson-Hicks, then 
Postmaster-General, had as its terms of 
reference :— 


(a) Broadcasting in all its aspects. 

(b) The contracts and licences which 
have been or may be granted. 

(c) The action which should be taken 
upon the determination of the exist- 
ing licence of the Broadcasting 
Company. 

(d) The uses to which broadcasting 
may be put. 

(e) The restrictions which may need 
to be placed upon its user or 


development. i 
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‘SAVOY HILL TOPICALITIES. “ 


Vital Recommendations. 

The recommendations of that Commit- 
tee, which, like its successor, was a Com- 
mittee of Ten, with Major-General Sir 
Frederick Sykes as Chairman, were first 
and foremost that the development of 
broadcasting must be encouraged and its 
use facilitated for a wide variety of ser- 


FUTURE FEATURES. 


, Sunday, August 23rd. 
Lonpon—J.30 p.m., Old Masters. 
9 p.m., The Band of H.M. 
Royal Air Force. 
BirMINGcHAM.—8.30 p.m., 
Saéns’ Music. 
Monday, August 24th. 


Saint- 


Lonpon.—8 p.m., An Hour of 
Variety. 

MANCHESTER.—8 p.m., Chamber 
Music. 

BrLFasT.—8 p.m., Grand Opera and 
Light Opera. i 


Tuesday, August 25th. 
5XX.—8 p.m., Chamber Music and 
Plays. l 
Lonpon.—8.15 p.m., “Winners.” 
S.B. to all Stations except 5XX. 
Wednesday, August 26th. 
Lonpon.—10.15 p.m., Bransby Wil- 


; liams in Dickens Characters. 
: Brramutncuam.—8 p.m., Bach Pro- 
gramme 


Giascow.—8 p.m., Operatic Night. 
Tharsday, August 27th. 
5XX.—8 p.m., International Pro- 

gramme... | 
Loxnon.—9 p.m., Gems from 
Oratorio. Pa : 
Carpirr.—8 p.m., Band of H.M.. : 
Royal Air Force. : 
Mancnesren.—8 p.m., Old Favour- 
ites. . | 
Friday, August 28th. 
Lonpon.—8 p.m., An Hour of 
Song. 
BouRNngsmMouTH.—8 p.m. Adventure. 
Saturday, August 29th. 
Lonpon.—9 p.m., “Radio Radi- 
ance.” 
BournemourTH.—$8 p.m., The Baro- 
meter. 
NEWCASTLE.—9 p.m., The Roosters. 
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vice. It was also recommended that Broad- 
cast sérvice should not be operated by a 
Government department; but that those 
entrusted with the service should work 


‘under Government licence. The original 


broadcast band of wavelengths was also 
extended and it was the desire of the 
Committee that all possible steps should 
be taken to protect the band allocated to 
broadcasting from interference by other 
services. As regards programmes, the 


` Sykes Committee decided that the B.B.C. 


had achieved a large measure of success 
in gauging the public taste and providing 
satisfactory programmes, and made the 
very useful suggestion that there should 
be a gradual extension of the broadcast- 
ing of news and that more latitude should 
be given for the broadcasting of special 
events without regard to the hour. 
oooo 


News Service of the Fature. 


‘In the last named respect it may be 
noted that the B.B.C. has introduced a 
weather forecast at 10.30 a.m. at the re- 


‘quest of the Government. As regards the 


extension of the broadcasting of news, re- 
ference to. that matter in a recent article 
by a well-known writer raised an interest- 
ing point concerning the news service of 
the future. It is common knowledge that 
many persons object to the present day 
combination of “ news and views” as cir- 
culated by the Press. Indeed, exception 
has been taken to the manner of presenta- 


. tion’ of the information contained in the 


news bulletins broadcast from Savoy Hill. 
Quite recently an evening newspaper 
ad in ita columns the B.B.C. for 
broadcasting certain material concerning 
a prominent politician.” 

` pooo 
A Point for the Committee, 


The writer overlooked the fact that the 
news bulletin in which the reference 
appeared, like all news bulletins, was 
broadcast by the B.B.C. in the identical 
terms in which it was supplied by the 
news agencies responsible for supplying 
the service. The ideal is to broadcast a 
news service free from anything in the 
nature of propaganda—“‘ news” and not 
“ views.” Itis likely that the Committee, 
over which the Earl of Crawford will 
preside, will go fully into this question 
when it begins its sittings in the autumn. 
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Where the Microphone- has Rested. 


The disappointing results obtained by 
the engineers at one of the main stations in 
their recent attempt to broadcast. the noise 
of the sea show how carefully the en- 
gineerg must discriminate in trying to 
transmit natural noises. On the occasion 
referred to the microphone was placed 
on a sandy beach with the result that 


the sound of the breaking waves was ' 


broadcast as a very subdued murmur, and 
the listener who had not been told that 
the sound of the sea was being broadcast 
would have had great difficulty in gues- 
sing what the noises were supposed to 
represent. On a future occasion the en- 
gineers will be careful to place the micro- 
phone on a rocky shore or on shingle. 
N 


0000 
A Noises “ Query ’? Programme. 
Apropos the broadcasting of natural 


noises, one ingenious suggestion is that 


a “What is it?” programme might be 
compiled, to consist of familiar sounds 
which listeners themselves would be left 
to identify. These noises might consist 
of street traffic or the equally familiar 
sounds in the listeners’ own homes, but 
which, when broadcast, would be ex- 
tremely difficult to identify;. even the 
sound of the stropping of a razor could 
not easily be identified over the broad- 
cast. 

o000 


Stars Precluded from Broadcasting. 


We have frequently in these columns 
stated the position of the B.B.C. in re- 
spect of public entertainment broadcasts ; 
but one aspect of the question which has 
not yet been touched upon is that of the 
employment of artists, who, by the terms 
of their contracts, are precluded from 
broadcasting during the months that they 
are free from theatrical engagements. One 
artist of considerable repute finds himself 


at the moment in just such a position. 
Although he has a contract which does 
not start for several months ahead, he 
is unable, by virtue of its terms, to fill 
in the interval with appearances before 


the microphone, as both he and the 


B.B.C. desire. 
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Amend the Contract. . 


In the case of an author who holds a 
commission to write for the perjodical 


press, his contract sometimes binds him . 


not to contribute simultaneously to 
papers within a definite area, nor simul- 
taneously to papers of the same class as 
those covered by the contract; but an 
impossible situation would be created if 
he were precluded from writing at other 
times, even for papers in direct competi- 
tion with those with which he may be 
likely to contract at some future time. 
Is it fair to an artist to debar him from 
working during what are known collo- 
quially as “rest periods”? The anomaly 
is emphasised by the new conditions in- 
troduced by broadcasting, and the ques- 
tion will in all probability be thrashed 
out. 
ooo°0o 


What Station Is It? 


Exception has been taken by listeners 
in several localities to the irregularity 
with which the name of the local station 
is announced, and the request has been 
nade- that listeners should be enabled to 
identify the particular station by a more 
frequent mention of its name or call- 
sign, namely,. whenever announcements 
are made before the time. I understand 
that in future the name, but nat the call- 
sign, of the local station is to be an- 
nounced in this way, and thus the 
misconceptidns which appear to have 


-arisen will be avoided. 
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AMPLIFIERS AT A BANQUET, 
Banquet at Olympia on Saturday, August 8th, the post-prandial 
speeches were delivered by means of the Marconiphone amplifying 
system. The upper photograph shows the amplifiers in use whilst 
the lower photograph affords some idea of the immensity of 
the gathering. It is interesting to note that the loudspeakers were 
also used prior te the event to assist in the rehearsals of the 
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The World Requiem Broadcast. 
The B.B.C. is discussing the possibility 
of broadcasting parts of the World 


Requiem. on November 1łth next. It will - 


be remembered that last year a Service 
of Remembrance was broadcast from all 
stations on Armistice Day, and that dur- 
ing the two minutes’ silence from 
11 o’clock the transmitters themselves 
were switched off, in order to avoid any- 
one being troubled with oscillation. This 
year it is hoped to obtain an outside 
broadcast, possibly from the Cenotaph. 


OooCG 


A Tragic Symphony. 

The Symphony Concert at the Man- 
chester Station on Thursday, September 
3rd includes the famous “ Pathetique ” 
Symphony, by Tchaikovsky. This 
Symphony probably obtained tragic 
significance from the circumstances sur- 
rounding its production, as Tchaikovsky 
died three weeks after its first perform- 
ance—he himself having conducted. His 
life was unhappy in many respects, and 
it is reasonable to admit the conjecture 
that his sorrows were mirrored in this 
work. 

Among the soloists may be noted 
Miss Marjory Hayward, of the London 
Chamber Music Concerts, and Mr. 


Edward Leer, who recently took the tenor 
part at the Station in ‘‘ Cavalleria 
Rasticana.”’ 


At the Masonic Million Memorial 


catering staff. 
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The G.P.O. Spark Transmissions in Relation to Broadcasting. 


By Lt.=Col. CHETWODE CRAWLEY, M.1.E.E. 


HE Post Office has been intimately connected with 
wireless signalling since 1896, ‘when Mr. Mar- 
coni, at its request, gave his first demonstration 

in this country. It was not until 1908, however, that 
the Department entered the lists commercially on its own 


account by opening a station at Bolt Head in Devon for. 


communication with ships, and in the following year 
assumed a monopoly of this ship and shore communica- 
tion by taking over from the Marconi Company and 
Lloyd’s the other stations which were engaged on the 
work. This was, indeed, quite a logical development, 
as it was an extension, under one control, of the tele- 
graph system of the country to ships at sea, a policy 
which has been followed by nearly every other country. 


Interference with Listeners. 


But something more was involved than merely commer- 
cial communication. with ships, as obviously ship and 
shore signalling is intimately connected with the safety 
of life at sea, a matter of paramount importance to the 
greatest maritime country in the world. This fact ac- 


counts: for the establishment of Post Office stations all 


round the coasts, some of them at places which, as can 
be seen by a glance at the map, would certainly not be 
chosen from a purely commercial standpoint. 

Indeed, this matter of what might be called distress 
communication with ships is one which can never for one 
moment be absent from the thoughts of those who are 
responsible, a point which 3s not always appreciated by 
listeners who complain of interference from ship and 
shore communications. This trouble of interference has 
been eased up in many places by the use at the B.B.C. 
high-power station on a 1,600 metres wave, which is so 
far removed from the international ship wave of 600 
metres as to be immune from interference from that 
source. In addition, the Post Office has arranged that, 
as far as possible, signalling near our coasts on the 
ships’ waves of 300 and 450 metres is reduced to a 
minimum. All this has helped considerably to smooth 
out the troubles of listeners near the coast, but at places 
which are far from the high-power station and close to 
a commercial coast station, immunity from interference 
need not be expected unless elaborate, and therefore 


expensive, receiving apparatus is installed and intel- . 


ligently operated. 


The Post Office stations which are used for distress 
purposes, and conduct ordinary ship and shore commer- 
cial service, are situated at Wick, Cullercoats, Grimsby, 
North Foreland, Niton, Land's End, Fishguard, Sea- 
forth, Port Patrick, Malin Head, and Valentia, the last 
two being worked by the Irish Free State Government 
on behalf of the British Post Office. 

Spark sets are installed, and the power used varies 
from 14 kw. at the smallest to 10 kw. at the largest 
station. | 

All these stations stand by to receive calls on a damped 
wave of 600 metres, as this is the distress wave agreed 
to internationally, and for the same reason all are always 
ready to transmit on that wave. 

In addition, for the greater part of the day, Land’s 
End stands by to receive and transmit on the 800 metres 
spark wave, as in the vicinity of Land’s End there is so 
much signalling on the 600 metres wave that the use 
of the 800 metres wave, which is voluntarily fitted in 
many ships, is often of great assistance in disposing of 
trafic. For the same reason the Fishguard station is 
fitted for working on 800 as well as 600 metres, but it 
does not keep a separate watch on the 800 metres wave 
as is done at Land’s End. 

As might be expected from their positions, the North 
Foreland and Land’s End stations are the busiest, but 
as North Foreland is not subject to quite so much inter- 
ference as Land’s End, a double watch is not required 
there. 

The 300 Metre Wave. 

Some of these coast stations have also to work occasion- 
ally on the 300 metres wave, as this is laid down inter- 
nationally as a ship’s wave; but, as already mentioned, 
working on this wave has now been curtailed as far.as 
possible in the interests of the broadcasting service. 

The only other spark stations for ship communication 
are the railway companies’ smal] stations at Parkeston 
Quay, Folkestone, Newhaven, and Heysham, which are 
solely used for ships’ service messages to the companies’ 
hoats. These stations used waves in the broadcasting 
band, but are now working, or arranging to work, on 
the 800 metres wave in the interest of coastal listeners. 

The amount of traffic dealt with by Post Office sta- 
tions to and from ships is increasing, ʻand at present 
totals about three million paid words a yer. But this 
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British Coast Stations.— | 
gives little idea of the total number of 
words actually sent and received, which 
for the eleven stations mentioned above’ 
is probably at least ten million words a 
year, and this represents not much more 
than half of the total ship and shore sig- 
. nalling near our coasts when the working 
of foreign coast. stations is considered. As 
the greater part of this’ signalling takes 
place between noon and midnight, much 
of it with foreign ships not always accu- 
rately tuned, the coastal listener will 
readily understand that, unless he uses 
really selective apparatus, he cannot ex- 
pect to listen always in splendid isolation 
to concerts transmitted from distant sta- 
tions on small power. ` 


a 


_Radiotelegrams. 


A telegram for a ship may be handed 
in at any Post Office in the country, and 
if there is a doubt about which coast sta- 
tion would best deal with it the telegram 
is sent to the General. Post Office in 
London, where it is routed to the appro- 
priate station. In fact, the sender need 
only put the name of the ship on his tele- 
, gram, and the Post Office will ‘do the 
rest, though, to save time, it is always | 
advisable for the sender to indicate the |» 
appropriate coast station if- he knows it. | | 

All ships on coming within range of a 
coast station are supposed by inter- 
national regulations to report their posi- 
tion and next port of call, so that any 
trafic for them on hand, or coming to. 
hand, can be forwarded at the first op- 
portunity ; but even when ships omit to 
do this a station with traffic on hand uses 
every means in its power, by calling the 
ship and by obtaining information from 
other stations if necessary, to dispose of 
its traffic without delay. Traffic received | 
from ships is sent on at once over the land lines to the 
appropriate telegraph centre from which it is delivered 
direct to the addressee or telegraphed for delivery to 
the appropriate local office. ee 

The normal charge for radiotelegrams is elevenpence 
a word, made up of sixpence for the coast station, four- 
pence for the ship, and a penny for the inland service, 
but smaller charges are made in the case of telegrams for 
certain short voyage vessels, such as cross-Channel boats. 


Navigational and Weather Reports. 


An important duty of most of these coast stations is 
to broadcast on the 600 metres wave navigational warn- 
ings containing information relating to derelicts, tem- 
porary extinction of lights or displacement of aids to 
navigation, drifting mines, and other important hydro- 
graphic matter. 

These broadcast messages are transmitted immediately 
on receipt, and afterwards at definite periods of six hours 
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British coast and land stations engaged in communication with ships at sea. 


until cancelled, the message being preceded by the danger 
call (TTT) sent ten times on full power and repeated 
after an interval of ten minutes. If a ‘‘ watcher ” is on 
duty in a ship, the ten minutes’ interval allows time for 
an operator to be called to the instruments for reading 
the message, as a ‘‘watcher’’ is not required to read 
the Morse code, but must be able to recognise the TTT 
signal as well, of course, as the SOS. 

Valentia and Malin Head stations are also used on the 
600 metres wave for broadcasting weather messages at 
definite times, and all the stations are prepared at any 
time to furnish a ship with a local weather report at a 
charge of five shillings. 


SOS Service. 


These navigational and weather broadcasts, though of 
great importance, are not so vitally important as the dis- 
tress service which takes precedence over everything, 
nothing whatever being allowed to interfere with it. 
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British Coast Stations.— ae : 

As soon as an SOS signal is received, the station 
which is best placed for dealing with it takes control, and 
elaborate arrangements are made -for reporting imme- 
diately from the controlling station to all concerned on 
shore and at sea the details signalled from ships in dis- 
tress. Not one serious complaint has ever been receive] 
since this service was organised some fifteen years azo. 
In bad spells of weather, the number of cases of distress 
dealt with is considerable ; for instance, in one period of 
three weeks this' last winter twenty-seven cases were 
handled by our coast stations. 


Staff. 


The staff at a coast station consists of an officer in 
charge and eight or nine operators, so that two operators 
at least are always on duty, one on.wireless watch and 
one on the land line, the latter being also available for 
the general running of the station’s plant. At the Land’s 
End station additional operators are employed for the 
watch on the 800 metres wave. 


— 


D.F. Service. 


Directional receiving apparatus is installed at Niton 
and Cullercoats, as well as at the naval stations at the 
Lizard and Flamborough, for the purpose of giving ships 
their bearings from these stations, a charge of five shii- 
lings being made for each bearing given. Niton, Culler- 
coats and Flamborough work bearings on 600 metres, 
the Lizard on 800 metres. 

Except in cases of fog, ships do not make much use 
of the directional facilities, but’ it must be remembered 
that many ships are now themselves fitted with directional 
receivers by which they can obtain a bearing from any 
transmitting station, though bearings obtained in this 
manner are not so reliable as those obtained from a direc- 
tion-finding coast station. 

The establishment of further D.F. coast stations is 
under consideration,’ and it has been decided to erect 
one shortly at the entrance to the Bristol Channel. 

The installation of beacon stations at various points on 
our coasts is also being considered, and an experimental 
beacon using a 1,000 metres wave has been in operation 
for several months at Nash Point in the Bristol Channel. 


C.W. Stations. 


Besides this system of spark stations which, as we have 
seen, has been set up primarily to assist in furthering 
the safety of life’ at sea, there is another Post Office 
ship and shore station at Devizes which has been estab- 
lished for commercial traffic to large ships. 

This station is fitted with a 6 kw. valve transmitter, 
and works traffic at the same charges as are made for the 
spark service on a 2,100 metres wave up to a distance 
of about 1,500 miles with ships fitted with continuous 
wave apparatus. 

As this C.W. traffic has increased rapidly during the last 
few years, arrangements have recently been made to 
increase the capacity of the station by operating it from 
a receiving station at Burnham, near Weston-super-Mare. 
by which means it is now capable of sending and receiving 
simultaneously. 
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Radiotelegrams for ships fitted with C.W. receivers out 
of range of Devizes can be broadcast from the Post Office. 
250 Kw arc station at Leafield at definite times at a charge 
of ıs. 6d. a word. These telegrams are broadcast at 
night only, and can be received up to about 3,000 miles. 


e \ 
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Sperk transmitter used in British coast stations. The metor 
alternator aad rotary spark gap are duplicated to minimise 
the possibility of a complete breakdown. 

Press messages for ships are also broadcast nightly 
from the Leafield station, which is operated from the 
General Post Office in London. 


WIRELESS IN HOSPITALS, 


HE Advisory Council of the Daily Neus Wireless 
for Hospitals Fund has issued a general specifi- 
cation of the apparatus to be supplied for installation 
in hospitals to enable patients to listen on headphones. 
The specification has been drawn up by Capt. P. P. 
Eckersley, Dr. W. H. Eccles, and Mr. B. F. Crosfeld, 
with the object of indicating the type of apparatus neces- 
sary to obtain good results without binding manufacturers 
to a rigid specification. The receiver may be of any 
standard type employing 1 H.F. magnification, detector 
and 1 L.F. valve. The Multiphone low-frequency ampli- 
fier, an attachment to the standard receiving set, is of 
special design to accommodate the large number of 
headphones which may be in use at the same time, the 
general principle being to parallel roo pairs of ’phones 
to each separate output valve, the output of the trans- 
formers being designed to match the impedance of these 
roo ‘phones. The use of loud-speakers in parallel, 
which tends to upset these conditions and reduce the eff- 
ciency of the headphones, is discouraged. 
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Latest Products of the Manufacturers. 


LAMPLUGH’S NEW INSTRUMENT 
DIAL. 


Messrs. S. A. Lamplugh, Ltd., King's 


“ Road, Tyselev, Birmingham, are rapidly 


extending their range of component parts, 
and a recent addition is an instrument 
dial of attractive appearance. It is a 
moulded dial of particularly clean finish 
with a large diameter milled edge which 
in operation facilitates obtaining ‘a criti- 
cal adjustment. The scale is divided into 
180°, and the numbers appear on the flat 
face of the dial instead of the bevelled 
edge, giving an improved appearance. 
The centre hole is bushed, and two types 
of dials are obtainable, one of which is a 
2 B.A. thread, and the other a plain hole 
for securing to a shaft by means of a 
grub screw. Looking into the threaded 
hole, the slotted head of a screw can be 


XN 


The new Lamplugh Instrument Dial. It 

is 3in. in diameter and available in two | 

types for fitting to threaded or plain 
spindles. 


seen which, engaging in the thread, is used 
to alter the depth of the hole, ‘and by 
this means a good tight fit can be obtained 
on the threaded spindle with the dial 
taken up suffciently far to give the 
necessary clearance to the face of the 
instrument panel. 


ooo0oo 


“ ISLET ” VARIABLE CONDENSER. 


In this condenser, supplied by The 


Engineering Equipment Co., Sentinel 
House, Southampton Row, London, 
W.C.1, the fixed vanes are units consist- 


ing of a sheet of metal foil enclosed be- 
tween two square sheets of insulating 


B 24 


material. The shcets of insulation are 
held together at each corner by brass eye- 
lets which act as spacing washers, and 
through which the securing bolts pass. 
The end plate, which carries a brass con- 
tact spring for the centre spindle, is held 
in position by knurled nuts so that it 
may be easily removed and the capacity 


+ Jelet ” variable ee with posuteted i 


of the condenser reduced by removing 
some of the fixed vane units. A register 
hole is cut in both the fixed and moving 
vanes, through which a rod may be passed 
when assembling the condenser. 

The condenser is certainly ingenious, 
and should be valuable in H.T. circuits 
where it is imperative that the vanes 
should not become short-circuited through 


. Road, Acton, 


dust or actual contact. Dielectric losses 


in the insulation protecting the fixed 


vanes, which might give trouble on very 
short wavelengths, are not likely to cause 
seat ery difficulties on the broadcast 
and of wavelengths. 


N oooo 


W.L. PRODUCTS. 


The coil holder manufactured by the 
Western Laboratories, Ltd., 11, Hanbury 
ndon, W.3, is of very 
sound construction and includes an in- 
genious method of obtaining fine control 
over the coupling. 

The body of the component consists 
of a rigid aluminium casting, machined 
and polished to give a pleasing appear- 
ance. Both coil holders are mounted in 
bearings in the end plates of the casting, 
and are capable of rotation. The spindle 
of one of the holders is extended and 
fitted with a large knob giving direct 
adjustment, by means of which the ap- 


` proximate coupling can be easily set. 


Final adjustment is obtained through a 
smaller control rod extending to the back 
of the casting and carrying at its ex- 
tremity a rubber roller. This roller 
engages with an aluminium segment bolted 
to the spindle of the second coil holder, 
and gives a fine control over the move- 
ment of the second coil. 

Other components manufag¢tured by this 
firm include a rotary type change-over 
switch and a neutrodyne condenser of 
neat design. Both these components are 
fitted with ‘* one-hole fixing ’’ bushes. 


Neutrodyne condenser, two-coil holder, and rotary switch, from the W.L.L. r.mg2 of 
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Operation of Typical Circuits. 
By N. W. McLACHLAN, 


OiSsé.. MAE oR inst:P: 


(Continued from page 145 of July 29th issue.) 


VARIETY of recorders have been invented. 
A The mode of operation is based on electro- 

magnetic, electrostatic, clectro-pneumatic and 
electro-photographic principles. The only form which 
has proved of commercial value is the first named, ?.¢., 
electromagnetic. There are a number of different forms 
of electromagnetic instruments, but the one w hich is most 
likely to come within the monetary purview of the amateur 
is that in which an iron armature is poised above a couple 
of iron cored solenoids and held in place on a pivoted 
arm by a spiral spring. This type, although stolid, is 
mechanically strong and can be put beyond the realms of 
scientific toys—an apt designation for some of the flimsy 
appliances sometimes seen for sale. The marking from 
this class of instrument is of a pure dot-and-dash nature. 
Although this marking is eminently satisfactory in the 
absence of interference and atmospherics, 7.e., when the 
signals are clean and clear cut, it is absolutely useless 
where these items abound. In general, we may say ‘that 
they are in evidence in any commercial system of radio 
communication, and steps must therefore be taken to deal 
with them. Apart from the special design of receiving 
circuit necessitated in a commercial system, the marking 
on the paper slip must be a continuous line of rectangular 
profile. The reason for this is quite simple. From the 
tape of Fig. 7 E, page 393 of the issue of April 29th, 
it is clear that when an atmospheric impulses the aerial 
so that the current through the recorder is thereby sufh- 
ciently decreased, the writing arm or ink wheel falls back 
to the base line. With an instrument giving a continuous 
line, it is easily seen by inspection whether the vertical 
stroke is part of a Morse character or merely the super- 
position of an atmospheric. But with an inker, the wheel 
comes off the paper and interrupts the record. In this 
way a dot may be missed or a dash split into dots, thus 
rendering the tape illegible. 


Practical Points Concerning Inkers. 


Where slow speed reception is concerned the adjust- 
ments of relay and inker are relatively simple and un- 
critical. As the speed increases so also does the difficulty, 
less proper precautions are taken. Prior to conduct- 
ing experiments, the inker ought to be thoroughly over- 
hauled and cleaned to eliminate dirt from the bearings 
and toothed wheels, etc. The rubbing parts of the instru- 
ment can then be well oiled with clock oil. The inking 
wheel should be nicely cleaned and trued up in a lathe. 
Its rim has preferably a narrow slightly rounded edge to 


give fine clear marking. Thick marking can be secured 
by increasing the width of the edge. For high speed 
reception it is essential that the ratio of working force 
to equivalent mass of moving parts should be large.! 
Moreover, it may be possible to reduce the masses of the 
moving parts by paring ddwn and using aluminium for 
the movable lever. Also a lighter iron armature may be 
advantageous, whilst a laminated one (the laminations 
being parallel with the lines of force and arranged to 
introduce no air gaps in the circuit) might assist in causing 
a rapid decay of the. magnetisation when the current in 
the coils is interrupted. These, however, are points on 
which the reader can perform experiments for himself. 
In adjusting the inker, the movement of the armature 
should be small, and it ought to be a mil or so clear of 
the pole pieces when the lever rests on the spacing stop. 
In this position the armature should be symmetrically 
situated with respect to both north and south pole faces. 
The pull-off spring may require renewal if it is rusty. 
The tension should be adjusted to about half the magnetic 
pull between armature and pole pieces when the steady 
working current passes through the coils. It will usually ` 
be found that for high speeds the paper moves so slowly 
that the Morse characters are cramped. This condition 
can be alleviated to an extent by reducing the governor 
vanes or the gearing, but care must be exercised to avoid 
‘* hunting °’ due to improper governor control. As an 
alternative, a small motor with worm reducing gear and 
suitable paper pulleys can be used to pull the paper, but 
this method is cumbersome and adds to the already large 
expanse of gear. The pull-off spring will probably be 
unsuited for high speeds. It should be replaced by a 
shorter, stiffer spring of fairly high natural frequency, so 
that it does not interfere with the action of the armature. 

When adjusting the gear, start with the recorder valve 
and set it with a grid bias so that the anode current is 
negligible. Adjust the relay to have a certain amount of 
bias, then take the phones and see that the signals are 
clear and regular at the detector. 

Now adjust the relay on the usual series of dots, which 
precedes the insertion of tape to the Wheatstone trans- 
mitter at the distant station, until the sound is quite 
regular. The duration of contact on each stop will then 
be equal, giving equal marking and spacing. Switch 
the inker into circuit and adjust the stops and possibly the 
pull-off spring, until, with a small movement of the ink- 

Working Torque 
Moment of Inertia 
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! Strictly speaking the ratio 
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wheel, the. marking is regular. In general, 
and inker will require adjustment if the speed of sending 
is increased. For example, to cope with lag due to 
inductive effect in the inker, the relay bias may have to 
be towards the marking stop, and the inker pull-off spring 
may need slackening. This can be done most readily 
when dots are being sent from the transmitter. As the 
experimenter gradually gains experience with the 


apparatus, the adjustments become simple and are done 


instinctively. The inker and relay adjustments, even 
with high speed Morse, ‘are often accomplished by the aid 
of one’s aural. propensities for rhythm. It will usually 
be found that adjustments for the highest speed of send- 
ing are satisfactory for lower speeds. 


7 Recording Circuits. 
. In Fig. 


I on page 141 of the July 2gth issue is 
indicated the layout of a. simple recording cir- 
cuit. The signals (of beat frequency 1,500 cycles 


or so) are applied to a powef valve adjusted to its lower | 


rectifying point on the anode current—grid voltage 
characteristic. The. result is a pulse of current in the 
anode circuit each alternate half-cycle. Owing to the 
curvature of the valve characteristic, the wave form of 


the half-cycle of anode current differs from the voltage - 


wave form applied to the grid of the valve. The 


difference is most marked when a large negative voltage 


RECTIFIED CURRENT 
IN ANODE CIRCUIT 
OF POWER VALVE 


NORMAL GRID BIAS 
EXTRA GRID BIAS | 


STEADY CURRENT. 


Fig. 6.—Diagram raids pulses of current in anode circuit 

of power valve. These pulses can be resolved into a steady 

current (through the relay) and a family of a.c. components. 

From A to B the a.c. components are vectorially equal and 
opposite to the steady currents. 


bias is applied to the grid of the rectifier. This is de- 
picted by the dotted curve of Fig. 6. Under normal 
conditions during a dash or a dot, we may assume for 
simplicity that a steady sine wave of beat frequency 
is applied to the grid of the rectifier or power valve. 
The anode current will then take a form of the nature 
illustrated in Fig. 6. - This is a regular and recurrent 
series of impulses, and can be analysed by the aid of 
Fourier’s Theorem into a steady current accompanied 
by a fundamental tone of beat frequency plus a string 
of integral harmonics of double, triple, quadruple fre- 
quency, etc. 

The wave form of the anode current governs the rela- 
tive amplitudes and initial phases of the harmonics. Now 


consider the impedance of the anode circuit of the, 


power valve containing the relay alone. The latter has a 
large inductive impedance, which tends to suppress the 
alternating currents, especially the higher audio-frequen- 
cies. The net effect is to reduce the amplitudes of these 
alternating currents..From Fig. 6 we see that the vector 
sum of the steady and alternating currents from A to B, 
i.e., every half-cycle, is zero. Thus if the a.c. com- 
ponents are reduced by the impedance of the relay, the ~ 
steady current to balance this must also be reduced. 
B 26 
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Hence to augment the d.c. component, it is essential to 
reduce the impedance of the relay. The mode of achiev- 
ing this condition has already been described, and con- 


-sists in shunting the’relay with a telegraph condenser 


of suitable capacity. Then the relay takes the d.c. and 
the condenser the a.c. component. The direct current 
is then limited by the combined resistance of the valve 


and the relay winding. 


A. C.—D.C. Converter Circuits. 


Without entering into details, it may be said that, 
wherever possible, the beat tone should be excluded from 
the relay.. To accomplish this it is customary to use an 
alternating current—direct current. converter .unit, #.¢., 
a smoothing arrangement. Such a circuit is portrayed in 
In addition to reducing a.c. through the relay, 
the magnification of the incoming signals is enhanced by 
the extra valve., The power valve is replaced by some 
suitable rectifying valve in whose anode circuit is situated 


"a resistance of the order of 10° to 2.5 x 10° ohms, and 


for this purpose a grid leak will serve. Across this 
is shunted a condenser of from o.o1 to 0.03 mfd. 
which serves.to smooth out the a.c. voltage component 
on the resistance. From the anode end of this resist- 
ance a battery is connected to the grid of the power 
valve to supply the requisite negative bias. The con- 
ditions to be fulfilled are (1) that during idle periods 
or spacing the anode current is adequate to hold the 
relay over on the spacing stop; (2) during signalling the 
anode current is reduced to zero, so that the relay falls 
hack on the marking stop. Under these circumstances 
the relay connections must be reversed, since the circuit 
operates on a falling and not on a rising~current. If 
the relay bias is altered by means of the adjusting screw, 
the connections need not be reversed, but it will be 
necessary to change over the marking and spacing con- 
nections to the inker. The question of grid bias is one 
which merits attention, since the voltage is of the same 
order as that of the H.T. Consider the rectifying valve 
V, of Fig. 7 during an idle period. Its impedance is 
extremely high, and many times that of the shunted 
resistance. Thus practically the whole of the H.T. volt- 
age drop is across the valve, whilst there is little drop 
across the resistance. The drop across the latter is 
RI, and since I is almost zero, the drop is negligible -in 
comparison with that across the yalve. Hence the points 


A and B are almost at the same potential, j.e., that of 


the positive end of the H.T. battery. This means that, 
in the absence of grid bias on the power valve, the grid 
potential is 120 volts positive with reference to the fila- 
ment, 120 being the H.T. voltage.. It will, therefore, 
be clear why the grid bias on the power valve is so large. 
Another circuit which accomplishes the same result is 
sketched in Fig. 8. The only difference is the position 
of the resistance-condenser coupling between the last two 
valves. Here the resistance is inserted between the two 
filaments. The result is that the power valve is operated 
on a rising instead of a falling current, whilst the grid 
bias is very much smaller. Moreover, there is no anode 
feed to the power valve during idle periods. The only 
thing likely to be inconvenient is the provision of a sepa- 
rate filament battery for the valve V, owing to the poten- 
tial separation occasioned by the coupling resistance. In 
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general, it is advisable to work from common H:T. and 
filament batteries, and this can usually be accomplished 
provided there is an adequate supply of cells for grid 
bias. 

Where the rro or_220 volt mains are available, it is 
useful to employ this supply on the note magnifying and 
recording valves. The supply can also be used—after 
tapping and smoothing—on the H.F. amplifier. The 
appropriate circuits are given in a recent article on ‘‘ Inter- 


‘BEAT TONE POWER OR 
RECTIFIER RECORDER VALVE 


Vo V3, 


HF.DETECTOR | 


© 
0:01-0-03mfda 
— 
100000 n 


ayant 
my 


~ 

~- tg +H.T. 

120 TO 200 voLrs 

Fig. 7.—Layout of a.c—d.c. Converter Circuit. A note amplify- 

ing valve may be inserted between the detector and the rectifier 
if required; er there may be a series of valve canupled note 

fiters. Daring the anode current of the power vaive is 

suppressed. If another resistance coupled valve is interposed 

between 3, the current increases during signalling. 

This, however, involves a large grid bias battery. 


+4.T. 
8D VOLTS 


ference.’’' Care must be taken that the smoothing system 
does not introduce oscillations or surges due to a large 
choke. In one case which came to my notice, it was neces- 
sary to cut out the choke and use a lamp of fairly high 
resistance to prevent surges of low frequency. These were 
very noticeable with.a capacity-resistance amplifier used 
for broadcast reception. Incidentally, it may be men- 
tioned that the note amplifiers do not need to be confined 
to transformer coupling, because resistance coupling wili 
also serve, although more valves are needed. It has 
already been indicated that there should be an absence 
of grid current. Where the powes valve is concerned, 
this is of little consequence, and with the strong signals 
needed for high-speed recording, grid current inevitably 
occurs. : 


Voltage of the H.T. Supply. 


There are two points to which our attention may be 
directed, namely, the necessary high tension on the note 
magnifiers and recorder valve, and the signal strength or 
voltage change between the grid and filament of the-latter. 
Quite a moderate H.T., say, 100 volts, will serve for 
clean, slow-speed signals, but where jamming’ and 
atmospherics are troublesome, this must be augmented to 
150 or 200 volts, so that the grid bias can be increased to 


reduce grid current in the note magnifiers to a minimum. 


For speeds from 50 to 100 words per minute, the latter 
voltages are required to obtain a sufficient acceleration of 
the relay tongue, so that it travels quickly between the 
stops. 

The necessary signal strength depends upon the speed 
of reception and upon the sensitivity of the relay. The 
condition to be secured is that the transit time or time 


? Wireless World, February 25th, 1925, p. 80. 
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taken for the tongue to travel from one stop to the other 
shall be small compared with the time the contacts are 
together. As an example, at 100 words per minute the 
duration of a dot or a space is about one-eightieth of a 
second. Thus the transit time should not be greater than 
one-third of this, #.e., sj, second. At 25 w.p.m. the 
respective quantities are one-twentieth and one-sixtieth 
of a second Thus it will be clear why the signal strength 
must be augmented with the speed of reception. With 
regard to numerical values, the steady current through 
the relay should be about 2 m.a. for 25 w.p.m. (2,500 
ohm model), and 8 m.a. for 100 w.p.m. Of course. 
with expert handling of the relay, smaller currents will 
serve. On the other hand, the larger currents will be 
found more satisfactory, since the settings are not so 
critical. These current values are to be measured by a 


d.c. meter in the anode circuit of the power valve on a 


long dash. During a succession of dots the values will 
be smaller—about half to two-thirds, according to the 
rectifier characteristic. Signal strength can also be con- 
sidered by the voltage applied to the grid of the power 
valve. This can be tested approximately by setting the 
grid bias in the usual way for reception, and then finding 
the extra negative bias to prevent current flowing in the 
anode circuit of valve. On a‘long dash the product of 
current and _resistance gives the mean value of the 
smoothed voltage applied to the power valve, provided 
there is no grid current. Knowing this voltage, which 
is fairly steady during the dash, it is only needed to shut 
off the H.F. and detector circuit, and shift the grid bias 
of the power valve forward (positively) by this amount 
to find the corresponding current through the relay. If 
the signals are strong enough to yield grid current the 
value: of the resistance is not readily ascertained, owing 
to the variable leak between grid and filament. In prac- 
tice, as stated above, this sill often be found to occur at. 
high speeds of reception. 

There are recording circuits other than hose previously 
mentioned, but we need not discuss them here. Circuits 
may be divided into two main classes : (1) Those in which 


SEPARATE 
FILAMENT 
BATTERY 


Unk, in which the anode current 
Valve Vs requires a separate 
n 


+H.T. +H.T. 
120 TO 200 VOLTS 


Fig. 8.—A.c.-d.c. Converter 
of V, increases during signalling. 


filament battery. A note filter or note magnifying valve and 
transformer may be inserted between V, and V, to secure extra 
amplification. 
the current through the relay is obtained by some well- 
known straightforward method of amplification, (2) those 
in which the amplification is relatively small and the re- 
quisite current change is secured by an electrical trigger 
device. General experience points to-class (1) being more 
reliable than class (2), since with a trigger circuit the 
B 27 
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setting of the circuits is rather critical and apt to be 
troublesome with variatiohs in wavelength and- signal 
strength. Then a trigger circuit has to be reset at the 
end of each Morse character, and this involves additional 
complications, although these are of minor consequence at 
low speeds of reception. 


Atmospherics, Filter Circuits, and Rounded Signals. 


For recording through atmospherics and jamming, the 
customary practice is to employ high- and low-frequency 
filter circuits. The influence of these is to alter the 
phases and attenuate the amplitudes of the audio modula- 
tion frequencies, so that the signal profile is no longer 
rectangular, but of a rounded nature. Moreover, the 


relay is rather tardy in operating, and in some cases will: 


only reproduce clipped dashes, since the signal never 
reaches a sufficient amplitude to actuate the relay on 
dots. One might argue that an increase in signal strength 
would give the dots. This is so; but the relay would 
probably hold over on the marking stop if the dot were 
followed by a sequence of dashes. In order to get better 
recording conditions, it is essential to square up the signal 
profile. A simple way of accomplishing this is to increase 
the grid bias of the last rectifying valve in Figs. 7 and 8. 
The result is that the signals become much more record- 


able. 
Recording Key Clicks. 


On page 201 of the issue of this journal for March . 


18th we analysed the problem of key clicks and showed 
their origin. It may be of interest to some experimenters 
Yo make actual records of the clicks. Consider the circuit 
of Fig. 7 and assume that the local oscillator is extin- 
guished. Each time the carrier wave of the transmitting 
station starts up at the initiation of a Morse character, 
the anode current of the rectifier V, will increase. The 


current will remain at its augmented value. until the ter- . 
Now the sudden rise of | 


mination of the character. 
‘current through the rectifier causes a voltage change on 
the primary of transformer T. This is accompanied by 
a change in voltage on the secondary, which is handed 
on in like manner to the grid of V,. The result is a 
pulse of current through the relay. If the adjustment of 
relay and recorder are suitable, a short dot will be re- 


corded on the paper slip, and this is actually the result 


of a key click. At the end of the Morse character the 
cessation of the anode current of V, sends a pulse through 
the sy stem, but as the voltage on V, is now reversed, the 
result is a transient increase of (negative) grid bias, so 
that no current flows through the relay. Now if it should 
happen that the last statement is in conflict with practical 
results, the cause of a marking current is the outcome of 


the natural oscillation of the transformer, due to impuls- - 


ing at the end of. the character. 

If the circuit is imbued with an adequate amount of 
electromagnetic inertia, the key clicks may. not be so 
evident, and instead we may get full-blown Morse char- 
acters. I cannot vouch for this with certainty in a relay- 
inker system, but it 1s quite possible with the magnetic- 
drum circuits when slight alterations are made. The 
preceding argument leads to the interesting question, 
'“ Can Morse be Transformed? ” 

In order to assist in answering this question, the reader 
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will be referred to page 202 of the March 18th issue of 
this journal. It was shown that a simple series of 50 
dots per second was equivalent to modulation of the 
carrier wave by audio frequencies of 50, 150, 250, etc., 
cycles. It can also be shown that irregular transmission, 
e.g., Morse, is equivalent to modulation by an infinite 
spectrum of frequencies, f.e., from zero to infinity, whose 
numerical values are not correlated in the simple series 
I, 3, 5, etc. 
Recording Without a Local Oscillator.' 


For simplicity let us confine our attention to the series 
of regular dots previously. mentioned. Suppose we 
build a transformer to amplify audio frequencies sub- 
stantially equally from 50 cycles upwards and use it in- 
stead of T,, T,, of Fig. 7 with the L.O. extinguished. 
This new transformer will then reproduce the audio fre- 
quencies 50, 150, etc., in their correct relative amplitudes, 
and should therefore reproduce the dots. In this reason- 
ing one important link is missing, namely, the relative 
phases of the audio frequencies. The phases are altered 
by the transformer, and the effect is to cause distortion 
of the dots. The general result is that the dots are 
clipped. Coming now to the general problem of Morse, 
the phases are affected in such a manner as to clip both 
dots and dashes. In practice, however, by introducing 
a time lag electrically, it is possible virtually to trans- 
form the Morse signals, 7.e., to record by transformer 
coupling without the aid of a local oscillator. Also, if 
the H.F. rectifier is followed by a resistance-coupled 
amplifier (no condensers), recording can be done without 
a local oscillator. At the present time, however, this is 
of little interest in practical radio, because audibility of 
the. signals is usually preferred. 


* No note frequency is present, merely a series of radio- 
frequency currents. In the detector valve anode the result is 
a series z Areny silent currents pauchusted by apace 
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Liverpool Newspaper’s Radio Competition. 


(Photo: J. E. Marsh, Wallascy 
Prize winners in the recent Radio Competition organised by the 
“ Liverpool Daily Post and Echo ’’ photographed with thelr masters ~ 
and classmates. The first and second prizes were respectively a 
pair of B.T.H. Headphones and a B.T.H. Crystal Receiver. 
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Brain Waves of the Wireless Engineer. 


An Interesting Loud-speaker. 
(No. 229,786.) 

A rather interesting form of loud- 
speaker is described by the Western 
Electric Co., Ltd., in British Patent 
Me. 229,786, which should provide some 
interesting subject matter for amateur 
experimental work. The accompanying 
illustration shows that the loud-speaker 
is of the hornless type, and the novelty 
of the invention lies essentially in the 
construction of a large conical diaphragm. 
The diaphragm is made in the form of 
a double cone C out of sheets of thin 
Bristol board. In order faithfully to 
reproduce the lower tones it is stated that 
the diameter of the cone should be from 
two to five or six times its height. A 
diameter of three feet and a height of 
ten inches is mentioned in the specifica- 
tion. Another feature of the invention 
lies in the manner of supporting the 


oily, 
The Western Electric double cone loud-. 
speaker. (No. 229,786.) 


diaphragm, which consists in supporting 
it preferably at three points by means 
of thin strips of light flexible material S, 
which are attached to a heavy circular 


frame F fixed to a base B in the asnal | 


manner.. The diaphbr is energised by 
means of some form of telephone receiver 
T, which is connected to the apex of 
one of the cones by means of a link L. 
The specification also states that ordinary 


drawing paper may be used for the 


conical diaphragm. 
coo0o0 
The Inverse Reflex Circuit. 
(No. 225,579.) 

A scheme generally known as the 
“Inverse Reflex System” is described 
by the Grimes Radio Company, Incor- 
paea and D. Grimes in British Patent 
No. 225,579. In the ordinary reflex cir- 


_ first low-frequency transformer A,. 


cuit it is customary to employ a series 
of valves as high-frequency amplifiers, 
rectifying the output of the last valve by 
a crystal or valve detector, and to intro- 
duce the output of the rectifier to the 


The Grimes * inverse refiex ” circuit. 
(No. 225,579.) 


id circuit of the first valve. The low- 
requency currents are then amplified by 
the series of valves in exactly the same 
order. In the arrangement shown in the 
accompanying diagram the last radio- 
frequency amplifier acts as the first 
audio-frequency amplifier. The advan- 
tages resulting from this arrangement, it 
is stated, lie in the equalisation of the 
load on each valve, and also a tendency 
for increased stability. Referring to the 
illustration it will be seen that a circuit 
L,C, is tuned to the desired wavelength 
to be amplified. This circuit is connected 
across the input of the valve V,. The 
grid connection is not taken across the 
whole of the coil, but at a point G. The 
object of this tapping is essentially to 
give a grid potential to the first valve 
which is consistent with stable operation. 
The valve V, “is coupled to the valve V, 
by means of a radio-frequency trans- 
former R,, the secondary circuit of which 
is completed through a by-pass condenser 
C,. A second radio-frequency trans- 
former R, is included in the anode circuit 
of the second valve, and a crystal de- 
tector D is connected across the second- 
ary winding. The crystal detector is oon- 
nected across the primary winding of the 
The 
secondary of this transformer is connected 
to the grid circuit of the second valve, 
i.e., between the negative filament lead 
and the lower end of the secondary of 
the first radio-frequency transformer. It 
will be noticed that the anode circuit of 


the second valve also contains the pri- 
mary of the second low-frequency trans- 
former A,. The secondary of this trans- 
former is connected between the nega- 
tive filament and the grid of the first 
valve by means of the H.F. input cir- 
cuit. he telephones T, of course, are 
included in the anode circuit of the first 
valve, which in this case is the last audio- 
frequency amplifier. Readers who have 
not experimented with this type of reflex 
circuit will find that it is exceptionally 


easy to handle. l 
l 0000 


Spaced Coils. 
(No. 232,704.) 

A spaced coil is described in the above 
British Patent by J. Gray. Essentially 
the invention lies in spacing the layers of 
the coil by means of corrugated paper. 
Referring to the accompanying illustra- 
tion, it will be seen that a cylindrical 
former F has placed round it a layer C of 
corrugated paper or similar material, over 


Yj 
a Mi: 
AAN 
Corru: 
Gayers in a multi dayer cac ‘Pe 
(No. 232,704.) 
which is wrapped a layer of some in- 
sulating material I, which forms the sur- 
face on which the wire W is wound. The 
same procedure is carried out with suc- 
cessive layers. The object of the cor- 
rugations, of course, is to provide a large 
air space between the various layers of 
the coil. At the same time we should 
imagine that the somewhat larger amount 


of dielectric which is introduced into the 


field of the coil would give rise to con- 
siderable inefficiency, particularly on very 
short wavelengths. fully air-spaced 
coil is preferable for short wavelengths, 
while a coil of the type described in this 
specification should prove quite efficient 
on longer waves, so far as self-capacity 
is concerned. 
o0o0n 
High Frequency Amplification. 
(No. 210,440.) 

British Patent No. 210,440, granted to 

L. Levy, gives details of a system of high 
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frequency amplification which should proye 
of interest to experimenters. The. scheme 
is illustrated by the accompanying dia- 
gram, which shows an ordinary three- 
valve receiver employing two stages of 
high frequency amplification and one 
valve rectifier. The novelty of the inven- 
tion lies in the manner in which the high 


frequency valves ere coupled. It will be. 


seen that an aerial circuit L,, C,, is 
coupled to a closed circuit L,. C,. The 
anode circuits of the valves V, and V, 
contain respectively two special chokes 
L, and L,. The chokes are constructed 
by winding a number -of turns of fine 
wire into grooves in a fibre or similar 
tube, tapping points being provided and 
_ taken to a selector switc 
feature of the invention lies in providing 
these chokes with a movable iron core F, 
which is used for fine tuning purposes. 


High-frequen 
iron core 


amplification with variable 
chokcs. (No. 210,449.) 


The circuit appears to be particularly 
stable, which is a great advantage when 
using several stages of high frequency 
amplification. 


ooco 


A Single Control Tuning System. 
(No. 203,701.) 


What we should have imagined was 
rather an obvious scheme is claimed in 
the above British Patent by The Dubilier 
Condenser Company (1921), Limited, and 
H. W. Houck. When it is desired to tune 
a number of high frequency circuits 
simultaneously it is customary to employ 
a multiple condenser, i.e., one comprising 
a number of sets of movable plates 
mounted on the same shaft. A somewhat 
similar scheme is detailed in this speci- 
fication, in which radio-frequency ampli- 
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Telephone transmitter with modulated power input. (No. 204,064.) 
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_ nected in the anodes of the valves. 


S. A peculiar © 
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fication is obtained by means of a number 
of tapped semi-aperiodic reactances con- 
Thus 
it will be seen that the valves V, and V, 
contain tapped inductances L, and L, 
provided with tappings connected to 
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Multiple switch for H.F. anode circuits. 
; (No. 203,701.) 


-Thultiple switches &, and S,. The switch 


arms are mounted on a common shaft. 
provided with a handle H. It is interest- 
ing to note that some little difficulty is 
usually experienced in stabilising a cir- 
cuit of this type unless the anode react- 
ances are specially matched to suit the 
valves and other constants of the circuit. 


aoan 


A Modulation System. 
(No. 204,064.) 

A rather interesting system of modula- 
tion is described in British Patent No. 
204,064, by Dr. E. F. Huth and Dr. L. 
Kuhn. The invention really lies in modu- 
lating the anode supply of the main valve 
before the current is rectified. Referring 
to the illustration it will be seen that an 
ordinary valve oscillator O coupled to an 
aerial circuit A, is supplied with rectified 
current in the usual manner. The oscil- 
lator shown is an ordinary tuned grid 
circuit with shunt feed. 
supply is obtained from a centre-tap step- 
up transformer T. The outers of the 
transformer go to the anodes of two 
rectifying valves, V, and V,, the positive 
and negative poles of the supply being 
the filament of the two-electrode valves 
and the centre-fap of the transformer, 
which are shunted by a condenser C. 
This arrangement, of course, is quite nor- 
mal. The transformer T, however, is 
supplied with alternating current from a 
source S which is of exceedingly high 
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periodicity, at least of the order of 1,000 
cycles, but preferably of 5,000 cycles. 
Owing to the very high frequency of this 
supply, and owing to the fact that the 
aay ‘of the ripple is, of course, 
doubled by the rectifier valves, the 
capacity of the condenser C need be but 
very small, as the ripple to be smoothed 
is comparatively of very high frequency, 
certainly well above any speech fre- 
quencies. Owing to this fact it is possible - 
to modulate this supply in the primary 
circuit of the transformer T, and accord- 
ingly a microphone -M and battery B are 
connected by ‘a modulation transformer 
R in the primary circuit of the trans- - 
former T. Therefore, assuming that 
straight line rectification occurs, the 
direct current potential obtained from the 
rectifier will at any moment be propor- 


tional tothe steady potential supply to 


the primary of the transformer T, plus or 
minus the’'- instantaneous impressed 
speech voltage. Owing to the small size 
of the condenser C it will offer prac- 
tically zerg impedance to any voltage at 
speech frequency, and accordingly the 
speech voltages are impressed directly 
upon the anode of the oscillator valve, 
which modulates the output in a some- 
what similar manner to: the ordinary 
choke control system of modulation. 


e000 


A Cam Controlled Coil Holder. 
(No. 281,251.) 

A simple but efficient fine adjustment 
control for coil holders is described by 
A. P. Portway in British Patent No. 
231,251. The arrangement, which is illus- 
trated by the accompanying diagram, 


Two-coil holder with cam adjustment. 
(No. 231,251.) 


could no doubt be added to an existing 
type of coil holder without much trouble. 
It will be seen that both the coil | 
are capable of rotation. A coarse adjust- . 
ment is obtained by the plug C, which 
is fixed to a shaft S provided with an 
extension handle and knob not shown. 
The other coil plug, F, is. mounted on a 


‘rod R, and a spring D normally tends to 


keep the side of the plug against the 
cam K. The cam K is merely an eccen- 
trically mounted cylinder on a rod Y, the 
rod being provided with a knob for the 
purpose of operation. Thus it will be 
seen that coarse adjustment can be ob- 
tained by a rapid movement of the coil 
plug C, while fine adjustment is obtained 
y moving the surface of the cam against 
the plug F. The spring D, of course, 
tends to prevent any undue movement. 
The specication describes other modifica- 
tions on the same lines, including a worm x~. 
gear, $ 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,” 199-140, Fiset Street, E.C.4, and must be accompanied by the writer's name and address. 


WIRELESS FOR HOSPITALS. 


Sir,—As Chairman of the Advisory Council of this Fund, 
please allow me in your columns to give public thanks to the 
many radio manufacturers whose generous gifts are helping 
to equip the London hospitals. 

Within three weeks of the appeal made by the Daily News 
gifts of over £8,000 in value had been made by the Industry, 
and this generous gift has enabled us to equip nearly half the 
number of beds in the voluntary hospitals. 

We want to give every patient the companionable headphone 
to help lessen their sufferings and to give them a happy issue 
out of all their afflictions. KNUTSFORD. 

19-22, Bouverie St., London, E.C.4. 


AMATEUR SHORT WAVE TESTS. 


Sir,—I am writing to tell you that, commencing October Ist 
at 7 p.m. Greenwich Mean Time, I am starting fransmission 
C.W. on 2 metres with an input of 25 watts. 

The call-sign used will be G2OC and the transmission will 
continue until 7.15 p.m. G.M.T. It will be resumed at 7.30 p.m. 
G.M.T., and will last until 7.45 p.m. G.M.T. l 

On the afierncon .of October d. tests will commence at 
3 p.m. G.M.T. and will continue until 5 p.m. 

As I am particularly anxious to carry out a series of tests 
with amateurs in other countries, might I ask that you would 
be good enough to give publicity to the above data and request 
that any stations wishing to reply should do so as near to 25 
metres C.W. as possible at any time they like immediately 
after each transmission. Failing any ability to reply by wire- 
less, I would welcome any reports which they might be pleased 
to send in. D. SINCLAIR. 

Morven, Shepperton-on-Thames. | j 


DANGERS OF CARBON TETRACHLORIDE. 


Sir,—In the issue of your valuable journal for August 5th, 
under the heading of ‘‘ Readers’ Ideas,” there appears a short 
note the cleaning of ebonite, using carbon tetrachloride. 

I think I ought ‘to point out that, whilst the reagent is a 
very efficient one, the operation should be carried out in the 
open air, or at least in a very well ventilated room, and not in 
an enclosed space such as a small workshop. The reason is 
that the vapour of carbon tetrachloride is poisonous: and people 
with any heart afflictions are particularly susceptible to its 
action. You may remember that it was employed for a time 
in the substances used for “dry shampoos,” but that several 
fatal accidents caused the use to be discontinued. The sub- 
stance is well-known as a fire-extinguisher, but most makers 
issue warnings as to its use in confined spaces. 

London, W.C.2 ERNEST W. YEOMAN, M.Sc., F.C. 
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AN INTERESTING CIRCUIT MODIFICATION. 


Sir.—Referring to the letter from Mr. C. B. Grindrod, in 
your issue of July 22nd, I tried his circuit, and I agree with his 
claims, as the circuit is very stable, and, in my opinion, more 
selective than the ordinary “aerial reaction ” circuit. In fact, 
this circuit appears to have all the advantages of a high-fre- 


quency valve plus detector, without the expense of using two 
valves. 

My standard set is the tuned anode plus detector and usual 
L.F. valves. The plate of the first valve is discomected from 
the anode coil and condenser, each of these connections being 
taken to two valve legs screwed into the panel. A plug is then 
made to fit the two valve legs to short them when it is desired 
to use the first valve. If only the detector is required, the 
plug is withdrawn and plugged from grid to plate in the first 
valve holder; for the sake of clearness in the diagram separate 
sockets are shown connected to the grid and plate sockets in the 
valve holder. The grid connection is thus connected via the 
plug from the aerial coil, through the grid condenser direct to the 
grid of the second valve, and if the aerial, reaction and anode 
coils are arranged in a 3-coil holder, one may use either H.F. or 
plain aerial reaction. 
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Two-valve receiver with tuned anode coupling modified to give 
the circuit suggested by Mr. Grindrod. 
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All, therefore, that is required to alter an ordinary set as 
above to Mr. Grindrod’s circuit is to mount a 0.006 condenser 
on a two-pin plug to plug into the sockets between the plate 
and the anode coil, putting the other plug into the valve holder. 

In experimenting, I found by using a £0 coil as A.T.I. and a 
75 as coil B, that if one changed these coils about, the tuning 
condenser did not require altering for a given station. I use 
a 0.0005 mfd. condenser in series with the aerial, a 0.00025 mfd. 
across the A.T.I., and a 0.00025 mfd. across the anode coil, plus 
a two-plate vernier in parallel with the latter. 

I have been able to tune in stations like Bournemouth, 
Sheffield, Liverpool, Hull, Glasgow, Petit Parisien in daylight 
touch easier and with less interference than with any previous 
circuit, and from my little experience of about 10 days with 
this circuit I may say I am highly satisfied with it, with either 
one or more valves. ARNOLD JOWETT. 

Halifax. 
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Readers Desiring to Consult 


READER recently constructed a 
superheterodyne receiver embody- 
ing six valves, and at first, when 

tested with ordinary bright valves it 
gave excellent results, but the size of 
accumulator necessary to operate the 
instrument for any length of time’ made 
the question of employing dull emitters 
very prominent. It was decided to use 
the D.E.R. type of valve, which, being 
rated at 1.8. volts 0.35 amp., is suitable 
for use with a two-volt accumulator. 
These valves were tried, but disap- 
pointing results were obtained, and our 
reader eventually communicated with us 
with regard to the matter, he express- 
ing doubt whether this type of valve 
was altogether suitable for incorporation 
into a superheterodyne receiver, since 
when tested individually in a two-valve 
receiver using the same accumulator their 
performance was al] that could be 
desired. | 

The reason for this trouble is not very 
far to seek. Whatever type. of valve is 
employed in a receiver, it must always 
be borne in mind that the filament 
current should never under ordinary 
circumstances be allowed to drop below 
the makers’ specifications, in this case 
0.59 amp. per valve. If we employ one 
' D.E.R. valve in a receiver in conjunction 
with a two-volt accumulator, a very 
simple calculation will show that the 


resistance in the external circuit must 
not exceed 0.5 ohm if we are to main- 


tain a current of 0.35 amp. Similarly, if 
two valves. are used in parallel the limit 
of external resistance to maintain the 0.7 
amp. 
0.25ohm: The maximum permissible ex- 
ternal resistances for receivers employing 
more than two valves is as follows :—õ 


valves, 0.17 ohm; 4 valves, 0.12 ohm; 5- 


valves, 0.1 ohm; 6 valves, 0.08 ohm. 
Thus it will be seen that in the case 
of a six-valve receiver the maximum 
external resistance must not exceed 0.08 
ohm, and therefore if even one half-turn 
of a filament resistance is left in circuit 
it is fatal to good results. But apart 
from this it is necessary to take into 
consideration the external resistance of 
the usual flexible wire used for connec- 
tion purposes, and in the case of a three- 
or four-valve set good results may be 
obtained by standing the accumulator 
quite close to the receiver and. using the 
very thick ‘‘ flex’? such as is used for 
electric heaters, instead of the ordinary 
lighting ‘‘ flex” usually employed, whilst 
any filament resistances that may be in 
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required by two such valves is | 


the receiver should be either removed or 
short-circuited. In the case of six 
valves, however, a 4-volt accumulator 
should be resorted to, but even in this 
case the total external resistance must 
not exceed 1 ohm. - 
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An Economical Loud-speaker Circuit 
ror High-quality Reproduction. 
READER wishes for a circuit! in 
which it is possible .to receive one 
or two of the main broadcasting 


. stations in addition to the high-power 


station at good volume on the loud- 
speaker, using three valves only, whilst 
at the same time high quality is desired. 

We give in Fig. 1 a receiver suitable 
for this purpose. Sensitivity is provided 
for by making use of the conventional 
regenerative detector circuit, whilst a 


. good step up in signal strength between 


the first and second valves is assured by 
the use of transformer coupling, and at 


_ the same time good quality of reproduc- 


tion is assured by using a transformer 


. having a large number of turns on the 


primary, which usually necessitates that 
this transformer. be of low ratio. 


The system of coupling between the 


second and third valves can be rapidly 
changed from choke to resistance - by 


= Fig. 1.—Three-valve receiver for loud-s 
X resistance coupling for the last L.F. valve. 


means of a simple single-pole switch. 
whilst the use of separate wander plugs 
will facilitate the increase of H.T. voltage 
necessary when changing from choke to 
resistance coupling. This receiver should 
be capable of bringing in quite a number 
of stations on the loud-speaker with most 
excellent quality, provided that a reason- 
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“ The Wireless World” Information Dept. should 
make use of. the Coupon to be fourid in the Advertisement Pages. 
. A Peculiar Fault. | 


ably efficient aerial and earth system is 


used. 
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Methods of Using a Milliammeter. 
CORRESPONDENT who has re- 
cently become possessed of a 
_milliammeter is uncertain of the 
precise manner in which this instrument 
should be used in determining whether 
the final valve of his receiver is operating 
on the correct portion of its characteristic 

curve. - 
Assuming that the valve is adjusted 
correctly, the milliammeter should give 
a steady reading indicative of the mean 
anade current flowing in the plate circuit 
of the valve, since although this value 
varies from.normal in accordance with 
the superimposed modulation, its aeee 
value is constant. Should the valve be 
incorrectly adjusted or should it be 
overloaded, thus causing the operating 


` point to be carried off the straight por- 


tion of curve, rectification of the L.F. 


. impulses at once occur, and a change in 


the mean plate current will take place, 
this being indicated by ‘‘kicking’’ of 
the milliammeter needle. If, therefore, 
the needle ‘‘kicks,’’ the grid battery 


-should first be adjusted, and.if this does 
not remedy matters the H.T. voltage | 


should be increased and a fresh adjust- 
ment of the grid battery made. If this 


er reception with choke or 


fails to steady the needle, and assuming 
that H.T. and G.B. batteries are not run 


_down, and that the filament is heated at 


its rated value, the trouble will undoubt- 
edly be due to overloading the valve, and 
the only remedy is either to use a valve 
capable of handling larger power, or ta 
reduce the input to the amplifo». 
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NEW B.B.C. WAVELENGTHS. 


HE Conference of engimeer 
European broadcasting organisations, 
recently in Geneva, is already producing results which 
will have a far-reaching effect upon the progress of broad- 


casting throughout Europe. 

We mentioned at the time of 
the Conference that the most press- 
ing work in hand for the Geneva 
Broadcasting Bureau was the 
allocation of wavelengths in 
Europe.. Already it has been 
announced that the re-allocation 
of wavelengths will necessitate a 
change in thè wavelengths of most 
of the British stations, and these 
changes will be tested out on the 
following nights, viz., August 
jist, September 2nd, 4th, 7th, 
oth, and 14th, and in each case 
between rı p.m. and 1 
(Greenwich Mean , Time), the 
equivalent for this country being 
midnight to 2 .a.m. (Summer 
Time). The list of new wave- 
lengths is published elsewhere in 
this issue. In most cases the wave- 
length change is small, and many 
listeners will probably not ndtice 
that any change has taken place 
unless they are accustomed to 
checking the settings of their 
tuning dials very carefully. 


The changes are, however, none the less significant, for 
a departure has been made from the Sree of the 
tuning of stations in terms of ‘‘ wavelength ” 
quency,’’ and as far as the broadcasting pee dre 
concerned wavelengths will become a thing of the past. 

The shifting of wavelengths will apply to practically 
all European stations, and not only to those of this 
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Delinite bands of wavelengths were decided 
upon at the Geneva Conference for each country, for > 
‘existing stations, and to accommodate future stations to 


The National Physical Laboratory has undertaken the 
work of checking the changes in wavelength to ensure 


that each station is definitely on 
the allotted wavelength. It is 
extremely satisfactory to learn that 
this step is being taken, and it is 
to be hoped that from that date 
onwards there will no longer be 
any uncertainty 
wavelengths of the stations in 
Europe. Unfortunately, it has 
not been possible hitherto to de- 
pend upon the published wave- 
lengths of the B.B.C. stations. 
This deviation from the stated 
wavelength was often unavoidable 
on the.part of the B.B.C., and was 
done in order to get away from 
interference from some station on 
Continent transmitting too 
near the same wavelength. The 
effect of the Geneva Conference 
decisions should be to remedy this 
state of affairs permanently, since 
each broadcasting interest agreed 


to make no further alterations in ~ 


wavelengths except in agreement 
with the Geneva Bureau. 
We feel constrained to criticise 


the action of the B.B.C. in publishing these new values in 


é¢ 


‘t fre- 


wavelength, 


?? 


because the occasion provides such an 
obvious opportunity for introducing the more satisfactory ` 
as well as more scientific measure of ‘‘ frequency.” It 
only requires that the B.B.C. should adopt the habit of 
speaking and writing of wavelengths in terms of fre- 
quency for the public to assimilate the new designation. 
It is not now too late for the B.B.C. to rise to the accasior. 
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How to Construct a Second Harmonic Set. 
By H. F. SMITH. 


dyne type of receiver are deterred by the large 

initial cost and considerable maintenance ex- 
penses of the usual seven-, eight-, or even nine-valve set. 
While it is not suggested that the receiver to be described 
is the equal of these more ambitious instruments, the 
“writer can assert with every confidence that, judged on 
a combined basis of selectivity, range, and simplicity of 
Operation, it gives better results than any of the more 
conventional arrangements of the same number of valves. 
and that the well- ‘known advantages of the superhetero- 
dyne are obtained—some, perhaps, to a slightly less 
degree. 


Me Y prospective constructors of the superhetero- 


Second Harmonic Oscillator. 


The circuit diagram is given in Fig. 1. The first 
valve functions as oscillator and detector combined, on 
the harmonic principle already described at some length 
in this journal.’ Oscillations are set up in the circuit 
L; Ca, which is tuned to a wavelength either a little more 
or less than twice that of the signal to be received. The 

' W. James, T'he Wirelesa World, May 6th, 1925. 


Fig. 1.—Theoretical ‘connections of the receiver 
C, = C, = 00003 mfd., with vernier ; Ca, = 0:0003 mfd.; C; = 
C,; = ©0001 mfd.; C, = 0:0003 mfd.; 


megohm ; = l; volts; 


A 8 


The components have the crag ace A values : ; 
0-0002 with vernier; 

= Cyy = Cu = Cp = t mfd. ;~ 
GB Gb. = 4) volts. 


second harmonic, at half the fundamental wavelength of 
this circuit, combines with the incoming oscillations, and, 
providing the tuning is correct, a beat. frequency corre- 
sponding to the frequency of the long-wave amplifier (in 
this case about 5,000 metres) is set up. and amplified by 
the succeeding valves. 


Arrangement of the Circuit . 


The aerial circuit is untuned, and fairly loosely 
coupled by L, to the grid circuit coil L}, as it has been 
found in practice that low aerial damping is essential tu 
the easy and stable operation of this type of set. Losses 
in the aerial and grid coils should be kept as low as pos- 
sible, as there is no direct reaction on them to offset the 
bad effects. ‘‘ Bottom bend ” rectification is adopted in 
place of the more usual leaky grid condenser method, as 
it seems to make for quieter operation. The grid is 
biased to 14 volts negative by a small single dry cell, 
GB,. 

The input to the intermediate frequency (or long- 
wave) amplifier is made by means of a tuned anode 
rejector circuit, LC, the differences of potential being 

applied to the grid of 

otur., the second valve through a 
o+ut, fixed condenser, C,. With 
o+urg the small number of valves 
at our disposal, it is neces- 

sary to avoid waste of 

o+ny, energy as far as possible, 
and, contrary to the usual 

11 (Cia superheterodvne practice, 
- provision is made for the 
accurate tuning of the inter- 

valve coupling transformer 

o-ur. L, L, by the variable con- 


: denser C,. 


L.T. 


a A Reflex Stage. 

The third valve functions 
in a dual capacity, amplify- 
ing the intermediate fre- 
quency and also the rectified 


pulses from the crystal 
13 


~ 


R; = 1 medha, R, = 0-25 
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Fig. 2—Details of the ebonite front panel. A= 7/16in. dia.; B= 5/i6in. uia.; C= t/4in. dia.; D = 11/64in. and countersunk ; 
E = 5/32in. and countersunk; F = 5/32in. dia. 


detector, which are fed back to it by a resistance 
coupling. ‘The fixed condenser shunting this resistance 


should be of somewhat ‘higher capacity than is usual. 


in ‘reflex circuits, to provide a fairly low-impedance 
path for the long wavelength currents being dealt 
with. The crystal is coupled to the anode circuit of the 
valve by the untuned transformer L,L,, and fixed 


accurately and easily controlled by varying the condenser, 
and the system has in this case certain advantages over 
the more usual method of applying direct magnetic re- 
generation. Incidentally, it may be remarked that when 
the intermediate frequency amplifier is just off the oscilla- 
tion point, its tuning is sharpened up considerably, and 
a certain amount of distortion will be noticed, due prob- 
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Fig. 3.—Laycut of parts on the baseboard. 


condenser C,, the arrangement functioning probably as 
a choke-capacity coupling rather than as a transformer. 
Reaction is introduced into the intermediate frequency 
amplifier by passing back some of the H.F. current in 
the anode circuit of the last valve through the variable 
condenser C, to the reaction coil L,, which is tightly 
coupled to the input coil. The degree of reaction is 


Fig. 4.—Drilling positions for the large terminal strip. A=5/32in. 
dia. for No. 4 B.A. terminal, and B = 1/8in. dig. 


5 - 


ably to the cutting off of some of the modulation side- 
bands, which would otherwise be amplified and rectified. 
This is not in practice a very grave drawback, as it is 
seldom that the utmost degree of reaction need be used, 
and it may be said to represent part of the price one 
has to pay for economy in valves. The last and fourth 
valve operates purely as a low-frequency amplifier which 
is coupled to the plate of 
the third valve by transformer % 
T. 

Constructional Details. 
Apart from the coils and 
H.F. transformers, all the 
components used are of stan- 
dard pattern. The con- 


i 
h— 3” — 


Fig. 5.—The small terminal 


. A = 5/32in. dia., and 
densers C, and C, should POP: re ‘ine dia 
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Four Valve Reflex Superhetero- 
dyne Receiver.— 
be of good quality, particu- 
larly tle oscillator condenser 
C,, which’ must be pro- 
vided with some form of fine 
control; a reduction gear is 
recommended, and the 
simple and inexpensive pat- 
tern in which a rubber ring 
engages with the edge of the 
dial is adequate. An exten- 
sion handle is necessary on 
this control. The con- 
densers C, ånd C, are on the 
‘long wave side, and so espe- 
cially good instruments wre 
not necessary. The reaction 
condenser C, should, how- 
ever, have a low minimum, 
and there must be no risk of its plates short-circuiting. 
The method of construction adopted will be readily 
understood by referring to the photographs, all the com- 
ponents being mounted either on the vertical ebonite 


hand side is the aerial 


Fig. 6.—Details of the oscillator and reaction coils. 


panel or the wooden baseboard, the whole being easily 
removable from the ‘cabinet, which is preferably fitted 
with a lid. The output terminals are on the right-hand 
side of the panel, to facilitate the connection of a note- 
magnifying unit if required. | : i 


Winding the Coils. 


The construction of the various coils is a somewhat. 


tedious operation, but there is no real difficulty, particu- 
larly if the formers are bought ready made. Some form 


of mechanical winder is essential for the bobbin coils; 


Fig. 7.—The input and reaction coils. 


an ordinary geared drill with the usual ratio of about 

5: 1 will serve admirably. The drill should be held in 

the vice, and an old terminal fixed in the chuck. The 
A 10 à 


A view of the receiver, which shows practically the whole of the set. 
rid coil; next to it is the oscillator-reaction unit. 
can be seen on the extreme left-hand side just over the valve-crystal transformer. 
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The large coil on the right- 
The crystal detecter 


‘shank of the terminal is passed through the centre hole 


of the former, which is then secured firmly with a nut. 
Note carefully the number of revolutions of the chuck 
corresponding to a single turn of the handle, and calcu- 
late from this the number of turns of the latter which 
will be necessary. The physical sizes of all coils, except 
Li, La have been reduced as much as possible to limit 
stray couplings between them. Care should be taken to 
give good spacing and to keep the axes of adjacent coils 
at right angles. - 


Details of the Coils. 


All the coils except L, are wound on ebonite bobbins 
somewhat similar to those used for plug-in H.F. trans- 
formers. They may be turned up from the solid, or, 
much more easily, assembled from discs cut from 4in. 


ad 
aa 
s 
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Fig. 8.—Arrangement of the coupling transformer. 


ebonite shect, held together by small 6 B.A. screws. The 
heads of the screws fixing the brass mounting brackets 
to the cheeks should be deeply countersunk, to avoid 
making contact with the windings. 

‘The oscillator and reaction coils L, and L, consist of, 
respectively, 200 and 150 tums of No. 26 D.S.C. copper 
wire on formers dimensioned as in Fig. 6. Variable re- 
action is provided and is controlled by the metal rod 
shown, one end of which projects through the panel and 
is fitted with a knob. The other end is simply screwed 
into the centre hole of the reaction coil former. This 
simple and rather crude arrangement is perfectly adequate 
for its purposc, as the’ reaction setting is not critical 
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Worl ta 3 
. Four Valve Reflex Superheterodyne Receiver.— reader care to make his own. The construction of the 
A small brass bracket is employed to hold the grid coil former is shown in Fig. 8. Four slots are cut in the 
in position. _ back disc for the leading-out wires, which are soldered 
The input tuned anode coil L, has 575 turns of No. 30 to the shanks of the valve pins. These slots may be 
D.S.C. wire on a 3}in. former, the carried out through the edges of the 


long-wave reaction coil L, being 
bolted to it, thé necessary spacing © 
being provided by an ‘ebonite washer 
jin. thick. ‘This. reaction coil has 
300 turns of the same wire, the com- aT AION ih iy 
plete assembly being shown in Fig. 7. | b LAW i H i : 
The fixed condenser C,, of 0.001 A et | | 

mfd., should be of a reliable make, 
with a guarantee of reasonably accu- 
rate cæpacity, as it determines the 
wavelemgth of the circuit. It may, 
of course, be necessary to reverse the 


- disc if the constructor has no suitable 
tools to make them as shown. The 
_ connections given should be carefully 
followed. Commencing at the left- 
hand filament pin, looking at the back 
(or, rathey, what would be the fila- 
ment pin if a valve were in question), 
wind on 1,300 turns of No. 42 
D.S.C. copper wire, bringing out the 
end to the right-hand filament pin. 
Insulate carefully with silk or a 
narrow strip of empire cloth, and, 


external connections to the reaetton Fig. 9.—The aerial eel D commencing at the plate pin, wind on 
coil. the secondary in the same direction, 
pie EO ii with the same number of turns and wire, terminating at 

pias | the grid pin. 
The H.F. transformer L, L, is of the conventional ` The valve- -to-crystal coupling L, L,, has three wind- 


plug-in pattern, and a Sullivan No. 5@ may be used. ings. These are put on one over the other, always wind- 
Instructions for winding are given, however, should the ing in the same direction. and each consists of 1,300 turns 


os Fig. 10.—Complete wiring diagram. 


a8 OOS2 SOF SST ODE § OOCO SET OS OOF o COORD ES PED SES 89 OH OSS PBODH SOOT CHS SSHEOOSCESS SUT SE OSES HOSS OOOSOHOCEOCOEHE® TOODT EET EF EE desesssesers® 


AUGUST 26th, 1925. 


So Meee reer cece dees seve d BESS SBESESSDEES SHOES SS EOSESOOES SEDO OSES SE ORES OS EEEES ESOS SOE ESE SOSESHD OEY LSODESCEEOSERGE CHOOSE E ROE , 


MATERIALS REQUIRED. 


2 0-0003 mjd. variable condensers with vernier, C,, C, (Peto 
Scotl). ORS i 

1 0:0003 mfd. variable condenser, C, (Peto Scott). 

1 0:0002 mfd. variable condenser with vernier, C, (Peto 
Scott). 

4 0:001 mfd. fixed condensers, C, C, C,, Cis (Edison Belt). 

1 0:0003 mfd. fixed condenser, C, (Edison Bell). 

4 1 mfd. condensers, C, Cio Cy, Cy, (T.C C.). 

I 1 megohm grid leak R, (Dubillier). 

1 0°25 megohm grid leak, R, (Dubillier). 


. 
` 


the primary, with the secondary between them. The 
former is identical with that used for the H.F. trans- 
former, except that the winding slot is yin. wide instead 
of kin. Commencing at the left-hand filament pin, put 
on the first section, covering with the usual layer of insu- 
lation and leaving an inch or so of end projecting out of 
the same slot for subsequent connection. Wind on the 
secondary, commencing at the grid and ending at the plate 
pin. Insulate as before, and then add the second section 
of primary, soldering the 
commencing end to the free 
projecting end of the first 
section. This soldered joint 
should be stuck down to the 
former with a touch of 
Chatterton’s compound or 
similar adhesive. The end 
of this last section connects 
to. the right-hand filament : ae 
pin. = Game Pee: 

A 3in. ebonite tube “er ee PR 
former, şin. long, is re- 
quired for the aerial-grid 
coil. Commencing at one 
end, Fig. 9, wind on 75 
turns of No. 20 D.C.C. 
wire. J.eave a space of half an inch, and put on five 
more turns for the aerial coil. The junction between 
these coils is connected to earth and negative GB,. Two 
small brass brackets should be fitted for mounting the 
coil to the baseboard. 

The drilling of the panel and assembly of the com- 
ponents is clearly shown in Figs. 2 and 3 and photo- 
graphs. The lay-out given permits of easy and short 
wiring ; the usual precautions, such as keeping grid and 
plate leads clear, should be taken, more particularly in 
the case of the first valve. If a ready-made H.F. trans- 
former is used, the connections to it recommended by the 
maker should be followed, rather than those given here. 


Operating the Set. 


Practically any type of valve may be used, but for 
best results the combined oscillator-detector should have 
a fairly low impedance. The intermediate frequency 
amplifier is generally more stable if valves of moderately 
high impedance are used in it. The combinations of a 
D.E.6 with three D.E.R.’s, or a D.E.3 with two 
D.E.34’s and a D.E.3 for the L.F., have both been 
found highly satisfactory. Separate H.T. tappings are 
provided for each valve. In general, it will be found 

A 12 - 


of No. 47 S.S.C. The first and third sections make up 


4 Filament resistances (Lissen). 

I Crystal detector (Radio Instruments, Lid.). 

1 Ebonite panel, 24in. x Zin. x jin. 

1 Baseboard, 23}in. x 8in. x jin. 

I 1} volt grid battery for GB, and one 4} volt for GB, 
4 Non-pong valve holders (Sterling). 

1 Intervalve transformer, low ratio (Ferranti). 

Ebonite for coil formers and terminal strips. 

Wire for coils and connections. 

2-valve holders for HF coils. 


best to apply a fairly low voltage to the first and second, 
and considerably more to the third and fourth. If, how- 
ever, any very considerable voltage is used on the third 
valve, a grid bias battery of suitable value should be 
interposed in the lead connecting the bottom end of 
C, R, to L.T. negative. 

It is recommended that the local station should be first 
tuned in, by simultaneous rotation of the tuner and oscil- 
lator condensers, with long-wave reaction set at zero, and 
oscillator reaction fairly tightly coupled.» Reverse the 


Another view in which most 
of the components can be seen. 


leads to this coil if the valve fails to oscillate. Set the 
crystal and H.F. tuning condenser for best results, and 
then remove the aerial, as it is easier to make fine adjust- 
ments on a weaker signal. A main station should be 
audible at very considerable distances on the earth lead 
alone. Retune carefully, making several adjustments of 


both oscillator and H.F. condenser until confident that 


The H.F. condenser may now 
Try various H.T. and filament 
The need for 


best results are obtained. 
be left permanently set. 
voltages, particularly on the first valve. 


critical adjustment of brilliancy here 1s perhaps more- 


apparent than real, as one is apt to be misled by the 
fact that alteration of the filament current generally 
makes quite an appreciable difference to the oscillator 
tuning. as does varying the reaction coupling. Always 
set the crystal with long-wave reaction at zero, or its 
damping effect may cause puzzling results. Incidentally, 
the amount of crystal damping is, to a great extent, -deter- 
mined by the capacity of the coupling condenser C,. The 
value given is correct for most valves and crystals. 

The aerial may now be reconnected, and other stations 
searched for by rotating the dials of the oscillator and 
tuner condensers, the other controls being left set. When 
a station is found and identified. make a note of the 


15 
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Foar-valve Reflex Superheterodyne Receiver. hinged copper gauze front, large enough to take the set. 
readings, in order that the same station, or another near Extension handles (Igranic vernier pencils) are provided 
to it in wavelength, may be easily found on subsequent” for the oscillator and -tuner condensers, and project 
occasions. It should be borne in mind that the tuning through holes in the gauze. Much can be done by merely 
of the oscillator is extremely sharp, and that the con- enclosing the long-wave input and reaction coils in a 
denser must be. rotated slowly. It will be found that metal box. These expedients do not seem really neces- 
stations come in at two different settings of this dial, ` sary under average’ conditions. 

and Morse interference may often be eliminated by chang- Oscillation. 


ing from one to the other. It may be found that the first valve will not oscillate, 
or, at any rate, will not produce a sufficiently strong har- 
: monic, even with the coils tightly coupled, or perhaps 
The selectivity of the receiver is absolute, as far as the results will be perfectly satisfactory on the shorter 
stations at any distance are concerned,. and two trans- waves, but will fall off on the upper part of the tuning 
mitters not actually heterodyning each other can always range. The remedy in either case is to add turns to the 
be separated. It will sometimes be found that there is reaction coil. l 

a certain amount of ‘‘ spreading ’’ in the case of a power- When once the working of the set has heen mastered, 
ful near-by station. This can best be eliminated by and preliminary adjustments made, it will be found de- 
screening, and the writer has found that the easiest lightfully easy and certain in operation, due largely to 
method of doing this is to construct a tin box with a the fact that there are only two critical controls. 


2 


Screening. 


THE MULLARD D.F.A.4. 
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ance at zero grid volts, we, in our tests, measure these 
values at a guitab le operating point, that is, more nearer 
the conditions under which the valve will work. ‘As an 
example, with roo volts H.T. a grid bias of —2 will be 


HE resistance capacity method of inter-valve 
coupling for low-frequency work is a particularly 


4 interesting one, and has certain advantages, chief found suitable, and at this setting the amplification factor 

- of which are (a) that the amplifier is easily set up, and and impedance ‘are 20.5 and 33,500 ohms respectively. 

| (b) that the amplification, at any rate over the speech Apart from the special purpose for which it was designed. 

range, can be made independent of the frequency the D.F.A.4 will be found to give quite excellent service 

The main disadvantage is the comparatively low When operating as a detector or H.F. amplifier. | 
amplification per stage, for, as is well known to our Results of Tests. 

teaders, the full amplification of the valve can never be This class of valve, needless to say, should not be used 


attained in practice. In a resistance-capacity coupled with transformer-coupled L.F. amplifiers ; its impedance 
amplifier, the step-up must be performed by the valve is much too high. Neither should it be used as the last 

- itself, and this latter must, therefore, have a high ampli- valve in the set, for in this position a valve capable of 
fication factor, together with as. low a plate impedance as handling large grid voltages is required. 


= nes 


possible. D.F.A.4. 
Certain of the leading manufacturers have produced a (Mutiard Radio Valve Co., Ltd.) 
valve to meet these requirements, and the present notes Filament Volts, 5.0. Filament Amp. 0.22. 
Emission (total) milliamps 12.62. © Efficiency 11.5 milliamps per watt. 
i deal with one such valve: the D.F.A.4, made by the 
Mullard Radio Valve C Pancur 
, ar adio valve Lo. : ru oe. on ean Anp ; Plate 
Volts. ero Gri ias. urrent. cation mpedance. 
: Characteristics of the Valve. ` Volts. Volts. Milliamps. Factor. abel 
The filament rating for this valve is. 5-5.5 volts, with 60 0.92 0.5 0.7 19.0 | 50,000 
i é 89 1.52 —1.0 0.93 20.0 38,500 
a consumption of 0.2 ampere ; 75 to 125 volts H.T. being on Le =e tees ae Pe 
recommended. We have conducted extensive tests on a 120 3.18 —2.0 1.48 20.5 33,500 
sample of this type, the results of which are given in the — 
table. * Plate Current when Grid is biased to the value of Col. III. 
As will be noted, 5 volts across the filament was suffi- ypeeeneseenenaneaeseceseneseanennes ene ccessectties coesseeneesenseicsctcoseccoteneanerseneercaarsenneaeesconeate : 
cient for the specimen tested, at which value 12.62 milli- ; VOLUME XVI. : 
amperes emission was obtained. Over the range tested: Binding Covers and Index to Volume XVI. of “ THE 
the amplification factor remained very constant at about : WIRELESS WORLD”? are now available. 
20, with a plate impedance varying between 50,000 and_: The Price of the Cover is 2/10 Post Free. 
33:500 ohms, according to the plate voltage. : The Index will be supplied | free of charge on application to the 


Publisher. 
This impedance is somewhat higher than that quoted Piscsndues ta be adir ceed To 


by the makers, the reason being that, whereas the maker : Ths Publisher, “ The Wireless World,” Dorset House, Tudor St., London, E.C.4. 
usually determines the amplification factor and imped- : 


° 
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LONG-RANGE SINGLE-VALVE SET. 


Notes on a Short=wave Super= 


ESIRING to carry 
out some experi- 


ments in duplex 
telegraphy and telephony 
working,. the writer found 
himself in need of a re- 
ceiver which would give re- 
liable reception of European 
and the American short- 
wave transmitters without 
the use of an aerial-earth 
system. Multi-valve sets 
being expensive both in 
maintenance and installation, 
and awkward to tune for 
quick searching, a slightly 
modified single-valve Arm- 
strong super-regenerative 
circuit was chosen. 
A theoretical circuit diagram is given in Fig. 1, and 
the photograph of the receiver will give an idea of the 
general lay-out. We will now discuss the set in detail. 


~ 


Constructional Details. 


The set is mouated on a wooden baseboard roin. long 
by r7in. wide by Jin. thick. Two transverse wood strips 
support the ‘board rin. above table level. American 
white wood is quite suitable for this component. All 
connections are made on the upper side of the base in 
order to facilitate experiments. 

Three coils are employed at A to cover a range of 
wavelengths from 40 to 200 metres. They are made as 
follows : Three cardboard solenoid formers are prepared, 
2hin. long and 3in. in diameter. The first coil (40-75 
m.) will consist of six turns of No. 24 D.C.C., the 
second (68-130 m.), twelve turns, and the third (11o- 
zoc m.) twenty-one turns of the same gauge of wire. 
They are mounted in a manner designed to produce 
minimum capacity between 
the prongs. Cut two strips 
of thin ebonite or hard 
wood, slightly longer than 
the coil formers, and pass 
one piece through the coil 
and the other outside it. 
Now screw the two ends to- 
gether with valve pins, .and 
the coil will be held quite 
rigid. The ends of the 
winding are soldered to the 
valve pins. Care must he 
taken to make the distance 
between the pins the same in 
each coil. A few coats of 
shellac varnish will prevent 


the windings from slipping. Fig. 1.—The circuit diagram. 
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The layout adopteo by the author. l hin. 


” Regenerative Receiver. 
By G. H. RAMSDEN (6BR). 


Readers will do well to 
follow the specifications for 
the coils implicitly, as the 


cover the complete range of 
wavelengths without dead 
. Spots, overlap, and other 
annoyances. It slides into 
the A.T.I. and consists of 
fourteen turns of No. 26 
D.C.C. on a former 2in. in 
diameter by 6in. long. The 
winding will take up half an 
inch of the former. The re- 
maining 5łin. act as a re- 
‘mote control handle. The 
reaction coil terminals are 
mounted on a strip of wood 
square by 2$in. long, 
which is screwed to the base so that the terminals’lie 
parallel to it facing the A.T.I.* 

The coil holder consists of a piece of three-ply wood 
gin. long by 3in.` wide and supported about #in. above 
the surface of the baseboard by wood strips. Two valve 
legs are mounted in the centre, their distance apart being 
governed by the distance between the coil pins. An inch 
to the left of each valve leg are mounted an aerial ter- 
minal and an earth terminal, the fatter really for the sake 
of symmetry, as it is never used. 

The quenching coils C and D are wound in the slab 
form on circular wooden cores rin. in diameter by iin. 


thick. Cardboard flanges 6in. in diameter are clamped | 


to the centre-piece by a brass nut and bolt. The big 
coi] consists of 1,200 turns of No. 34 D.C.C. copper 
wire, and the smaller of 7oo turns, also of No. 34 
D.C.C. They are mounted on ordinary basket coil 
holders, which may be purchased from any dealer. The 
coils plug into standard sockets, which are mounted in 
such a manner that the 
coupling may be altered at 
will.: The capacity of the 
aerial tuning condenser 
should be kept as low as pos- 
sible. A 0.0002 mfd. vari- 
able condenser is very satis- 
factory, giving the fine tun- 
ing so essential to short- 
wave reception. It is 
mounted at right angles to 
the base on a piece of three- 
ply wood 6in.-long by 4in. 
wide. 

The jnd condenser is a 
Dubilier 0.0003 mfd. The 
value of the grid leak is 
rather critical, but a pencil 
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Long-range Single-valve Set.— 
line on a strip of ebonite will be found quite effective and 
may be adjusted to the exact value required. It should 
be connected between the grid and negative filament lead. 
The valve holder and filament resistance are mounted 
on a panel of three-ply wood gin. long by 3in. wide, and 
supported 2in. above the board by a block 1}in. wide by 
jìn. long and 2in. high, the resistance being on one side 
of the block and the holder on the other. Separate 
terminals are provided for grid, plate, and filament con- 
nections. The leads from the ‘filament terminals to the 


holder are passed through holes drilled in the supporting © 


block. . 
i Connections of Quenching Coils. 


A 0.002 mfd. fixed condenser is connected across the 
big coil and a 0.005 mfd. across them both. The 


common centre tap may be taken to the filament positive- 


or negative, whichever is found best by experiment. 
Three terminals are provided ‘for the quenching coils. 


They are mounted in the usual manner, and may be seen- 


in the photograph. The centre one is, of course, con- 
nected to the common tap and the two outer to the nega- 
tive of the high tension: and the A.T.C. respectively. 


It is important that a 0.002 mfd. fixed condenser be 


connected across the telephones. The telephone and 
H.T. terminals are mounted as before, and can be seen 
in the photograph along the right-hand margin of the base, 
the pair with the condenser .across being for the ’phones. 

The high tension voltage should be kept above seventy 
volts. ‘The ‘‘ aerial” consists of 6ft. of lighting flex, 
supported a little above the level of the set. More than 
this produces instability, and, strangely enough, weaker 
signals. 
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Tuning Operations. 


A certain amount of experimenting will probably be 
necessary before the best results are obtained for any 
given set. The circuit, however, is not so tricky as some 
writers would have us believe. To begin with, switch on 
thé valve to full brilliancy, then plug in the high ten- 
sion. A high-pitched whistle (the quenching note) should 
then be heard. If this is absent, examine all connec- 
tions, reverse one of the quenching coils, or, if these 
alterations fail, break the H.T. circuit several times 
until the desired effect is produced. Having got the 
quenching coils oscillating, tighten the reaction coupling 
until self-oscillation is jus¢ set up. Now search round 
for signals, which should come in a@ great strength. 


- Indeed, most European and East Coast American amateur 


C.W. transmitters paralyse the receiver altogether and 
must be read by the ‘‘ key thump.” 


Stations Received. 


All B.B.C. and several Continental stations are re- 
ceived at an excellent telephone strength on larger coils. 
Those up to 50 miles away will work a loud-speaker, as 
also will KDKA on 68 metres under favourable con- 
ditions. 


European and American amateurs are, for the most 


part, too strong to be comfortable on the headphones. By 


` removing the quenching coils and inserting shorting plugs 
-in the sockets, the quenching oscillation is stopped, and 


the set thus converted into an ordinary valve detector. 
This, however, does not seem to limit range as much as 


one would expect, for the writer has regularly logged 


fourth district Americans a good R5 strength with the 
set working under these conditions. 
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THE NEW LYONS STATION. 


French Broadcasting ‘Service Established by Local Enthusiasts, 


Fig. 1.—General view of the station building and the four-wire cage aerial. 


HE first proposal for 

the establishment of 

a local  radiotele- 

phony station at Lyons was 
made by a syndicate of 
in the town. This group, 
difficulties, 
ceeded in 


eventually suc- 
installing the 
necessary transmitting ap- 
paratus and. a studio. 
Eventually, in agreement 
with the ‘‘ Syndicat de la 
Radiophonie — -Iyonnaise,’’ 
the same society advanced 
the first sums of money to 
cover the licence fees and 
expenses of installation, 

This station has been 
working since April rst, 
transmitting at 12.30 p.m. 
A I5 


amateurs and _ professionals’ 


after meeting with serious . 
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Tbe New Lyons &tation.— 

news and concert until 1.45 p.m., and from 8.30 p.m. till 
9 p.m. news and lectures, and from ọ p.m. to ro p.m. 
radio concerts. There is a station orchestra and jazz band. 


The Apparatus. v 


The apparatus used is entirely of French manufacture. 
The microphone is af the magnetic type and is supported’ - 
by an elastic suspension. The low-frequency amplifica- 
tion comprises nine stages, resistance coupled, built into 
a metal case, which is supported on rubber to avoid the 
possibility of vibration. With the last six stages of the 
amplifier it is possible to introduce choke coupling instead 
of resistance coupling by means of switches. The three 
low-frequency stages shown on the left in Fig. 3 
are used with a plate voltage of 80 volts; each valve 

, being separately suspended in a sound-proof box to pro- 
tect it from vibration. The remaining six stages, which 
are valves of R.27 type, take 4.5 volts for the filament. 
and 160 for the anode, and the last two valves are the 
same type arranged in parallel with 200 volts on the 
plate. Negative potential to the grids is controlled by 
means of a potentiometer. 

The transmitter is a “500-watt type, but can, be con- 
verted into a 2-kw. equipment if necessary; 500-watt 
transmitting valves are used, taking 16 volts for filament 
heating, and a plate voltage of 8,000 volts. The anode 
current is go milliamperes. 

The equipment comprises five modulating valves in 
parallel, and two oscillators in parallel. The various 
‘components of the equipment are separately’ housed in 

e cabinets, as shown in Fig. 2. On the left the cabinet 
is divided into two compartments, the first of which 
contains the modulating @ives, and the second the 
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A l ; Fig. 2.—The main, transmittin supeeainss gli „the firat 
a z i 1 cabinet are mount the m Vvaives,. W e the secon 
or the anode supply, three-phase alternating current chine: whieh io fitted: with a cooling’ fan, contains. he 

from the mains is transformed by means of an alter- two main oscillators. 


nator to two-phase current at 
12,500 volts, 1,200 cycles, 
which is then rectified by 
Dyan OR EES SNS aS means of two  500-watt 
| SG Bl SS ORS Se e og valves and smoothed with 
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Wavelength and Location. 


The wavelength used is 
278 metres. The station is 
located’ in the centre of the 
town at Lyons, just behind 
the University, and a cage 
aerial of 4 wires is used, 
with a counterpoise of 14 
wires, the total length of the 
aerial and counterpoise being 
25 metres. 

As soon as the necessary 
authority is obtained, it is 
likely that the station will 
be moved to high ground at 
some little distance from 


Fig. 3.—The microphone amplifier, comprising in all nine stages with resistance and choke F 
coupling. the town. 
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ATTACHING AERIAL TO CHIMNEY. 


When fixing an aerial halyard or. 


pulley to a chimney the brickwork is 
generally plugged and a staple driven 
into the wood, to which the aerial -is 
subsequently attached. 

The stack cannot be plugged in the 
top courses of bricks, and a foot or 
two has to be deducted from the 


Hinges used to protect brickwork when 
attaching aerial pulley to chimney. 


height of the aerial on this account. 


Further, wooden plugs are apt to 
work loose under the influence of the 
weather and require constant atten- 
tion. | | 

It is much better to take a wire 
completely round the stack, but in 
this case care must be taken that it 


does not cut ‘into the mortar at the. 


comers. This can be avoided in a 
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simple manner by fixing ordinary 


hinges at each corner in the manner 


indicated in the diagram.—R. A. H. 
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GRID BIAS FROM THE H.T. BATTERY. | 


In experimental work, at least, 
where it is desirable to reduce wiring 
to a minimum, the system of connec- 
tions shown in the diagram should be 
of great service. They enable grid 
and anode potentials to be obtained 
from the same battery provided that 
there are tappings at suitable intervals 
near the negative end. 

In any receiving circuit the — L.T. 


connection is, always negative with. 


respect to the plate and positive with 
respect to the grids of the amplifying 
valves., Similarly, the intermediate 
tappings on an H.T. battery are each 
positive with respect to the negative 
end of the battery and negative with 
respect to the positive end. There- 
fore the —IJ..T. coffnection may be 


. taken from any point on the H.T. 


battery ; the tappings. on the positive 
side are then used for the H.T. 
supply and those on the negative side 
the necessary grid bias.— 


A. S 
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INCREASING MAST HEIGHT. 


A temporary increase in the height — 


of a mast may be effected by raising 


AOE pe eS 
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Grid bias from the H.T. battery. 
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a piece of bamboo or light ash to the 


top pulley by means of the halyard. 


The extension should be braced if 
necessary, and the halyard attached 
at a distance from the bottom end 
about equal to one-quarter of the total 
length. Best results are obtained 
the pulley is permanently 
attached to the mast, as indicated in 
the diagram, and if an ordinary 


Temporary mast extension raised by the 
aerial halyard. 


pulley is used it should be fixed with 
Wire in preference to rope. The 
extension is held vertically by three 
guy wires attached to. the lower end 
and held by stakes driven into the 
ground at the three corners of a 
triangle. | 
Provided that the original mast is 
stable there is no difficulty in increas- 
ing the aerial height by 8ft. or roft., 


and the improvement in signal 
strength is often well worth the 
trouble taken.—R. C. H. 
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UNIVERSAL COIL MOUNTING. 

The coupling between the coils in 
the two-coil holder shown in the dia- 
gram can be varied by three distinct 
movements. - One coil holder is 
mounted on a spindle which is carried 
horizontally by two brass pillars 
screwed to the base. The other coil 


A coil holder of simple construction, 
giving adjustment in three directions. _ 


holder is carried by a stiff right-angle . 


bracket, which. is also.screwed to the 
base. The screws passing through 
each arm of this bracket act also as 
pivots, and the coil can, therefore, be 
moved in two planes at right angles. 
In all there are three degrees of free- 
dom between the two coils, 
besides giving fine adjustment, enable 
the position of zero magnetic coupling 
to be found with ease. —C. A. 
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INSULATOR FOR STEEL MASTS. 

On short wavelengths a steel mast 
may have a natural period which 
would seriously affect the efficiency of 
the aerial svstem, both for transmis- 
sidn and reception, unless the mast 
and, of course, the guy wires were 
totally insulated from the earth. 

A glass cone, of the type generally 
placed under the castors of a piano, 
makes an excellent insulator for the 
base of the. mast. The insulator 
should rest on a brick foundation, and 
mav be prevented from moving later- 


Fiano castor used to insulate the base of 
a steel mast. 
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ally by filling the space under the 
concave lower surface with cement. 
If the insulator is to be a success 


in wet weather, a cone must be fitted 


to deflect the water running down the 
mast. The cone must be large enough 
to prevent rain driving sideways on 
to the insulator, but must not be fitted 
too close to the ground if made of 
metal, as the capacity to earth would 
neutralise any benefits conferred by 


the use of the — insulator.— 
A.M. H.F. 
oo0oo0o0o 
A LOUD-SPEAKER MODIFICATION. 
Interesting acoustic. effects are 


obtained by fitting an attachmeat 


_ with artificial vocal chords to a loud- 


speaker. | 
Two short pieces of. brass. tubing 
are obtained to fit the orifice in the 
loud-speaker base and the end of the 
horn. Flanges are then soldered to 
each tube to grip a rubber diaphragm 


RUBBER 
WASHER 


LOUDSPEAKER 


Fitting ‘‘ vocal chords "’ to a loud-speaker. 


provided with a short slit. The 
diaphragm is made larger than the 
flanges so that by releasing the clamp- 
ing screws on one side the aperture 
of the slit may be increased by pull- 
ing the overlapping portion and again 


tightening the screws. It will be 
found that many loud-speakers are 
improved by this  attachment.— 
Pe: Ne, a 
ooo0o0 
H.T. ACCUMULATORS. 
A very successful accumulator 


H.T. battery can be built up out of 
olde L.T. accumulators if a sufficient 
quantity cf these is available. The 


plates should be removed from the . 


cases and separated, when it will 
generally be found that the paste has 
fallen out in places, particularly in 
the positive plates. Strips should be 
cut from the sound portions of the 
plates, leaving two lugs projecting on 
either side at the top. Pairs of plates 
are lowered into test tubes with the 
lues resting on the top of the tubes. 
Strips of corrugated celluloid are 
then inserted to prevent short circuit- 
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ing. The cells are arranged in racks 
and soldered connections made be- 
tween the lugs. If copper wire is 
used for the connections, it will be 


High-tension battery elements cut from 
` old accumulator plates. 
advisable to treat the joints with anti- 
sulphuric paint to prevent corrosion. 
The writer has been using a battery 
of this type for some considerable 
time with extremely satisfactory. re- 
sults. The battery is charged from 
D.C. mains through two lamps in 
series, the charging current being 
about 1-25th amp.—R. T.. 
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NON-REVERSIBLE PLUG ADAPTOR. 
When deriving H.T. current from 


the mains, or when the mains are used, 


for accumulator charging, it is impor- 
tant that the supply plug should 
always be inserted in the same way, 
so that the correct polarity is 
obtained. Power plugs are generally 
fitted with pins of different diameter 
to prevent reversal, but when the 
lighting mains are used and the sup- 
ply. is taken from an ordinary lamp 


Non-reversible lamp-hoider and plug 
adaptor. 


holder, both the plug and the holder 
must be marked to obtain always the 
same polarity. 

To render the arrangement fool- 
proof it is a good plan to fit two brass 
pins to one side of the plug and to 
enlarge the width of the slot on the 
corresponding side of the lamp 
holder. Jt will then be impossible 
to reverse the connections.—S. M. C. 
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WIRELESS AT THE 
TRIALS. = 


A Description of the Portable 
Stations Used at Lympne. 


T the Light Aeroplane Trials held 
at Lympne on August 1st, 2nd, 
and 3rd, by the kind permission 

of the P.M.G. and at the request of the 
Royal Aero Club, three wireless stations eo 
were installed by members of the staff 
of Messrs. N. V. Webber and Co., Ltd., 
in order to maintain rapid communica- | 
tion between the aercdrome and the two 
tuming points oh the course—namely, 
Hastiagley and Postling—these points 
being about four and five miles respec- 
tively from the Headquarters Station at 
the aerodrome. 

The two auxiliary stations were 
similar in design, and consisted of a 2-valve receiver and a 
single-valve transmitter, equipped both for C.W. and tele- 
phony. Power was derived from large capacity dry-cell 
H.T. batteries, about 5 watts being drawn at 225 volts, 
giving an aerial current of 0.3 amp. between 150 and 200 
metres. The complete circuit is shown in the diagram— 
both transmitter and receiver being combined in one 
instrument. 


Wavelengths Employed. 


A single-wire aerial 75ft. long was employed, supported 
by two bamboo poles 2sft. high; and a single-wire 
counterpoise immediately under the aerial and 3ft. from 
the ground was used instead of a direct earth connection. 
An earth pin about 6in. long was used for the receiver. 

At the Headquarters Station two aerials at right angles 
were used—one for transmission and one for reception. 
Two receivers were connected in series—one tuned to the 
Hastingley station (6ZB) and other tuned to the 


Postling station (6ZC). Remarkably little interaction 
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The circuit arrangement of the combined transmitting and receiving apparatus at the two 


auxiliary stations, 
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` General view of the aerial system employed at Hastingley. 


was experienced between these two receivers, even when 
tuned within a few metres of each other, although 6Z7B 
was tuned to 200 metres and 6ZC to about 150 metres as 
a precaution; 6ZA—the H.Q. station—was tuned to 
about 175 metres. By these means reports were received 
without difficulty from both auxiliary stations simul- 
taneously, and as both their receivers were tuned to Head- 
quarters, orders could be transmitted to them as desired. 
In spite of adverse conditions, such as rain, wind, and 
thunderstorms, everything went cff as per schedule, tele- 
phone working being possible nearly all the time, with 
C.W. as a stand-by when static and oscillation from 
curious iocaļ sources made telephony unreliable. 


Results of the Tests. 


Great difficulty was experienced during the preliminary 
tests in keeping the wavelength constant, and two impor- 
tant conclusions were drawn from the subsequent experi- 
ments. Firstly, all field stations using portable aerials 
must have loose coupled aerial circuits—both on the 
transmitter and the re- 
ceiver, and, secondly, aerial 
and counterpoise leads must 
be taken at the top and 
bottom of the tent respec- 
tively and should be firmly 
staked in order to prevent 
swaying. 

In conclusion, it may be 
said that there was great 
satisfaction in knowing that 
reports could be given to the 
Royal Aero Club officials not 
only on the progress of the 
races, but on the safety of 
the pilots and passengers in 


the very frequent forced 
landings occurring during 
the meeting. 
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A GRID LEAK CONTROLLED BY LIGHT. 


The Selenium Cell as a Variable Resistance Element. 
By G. G. BLAKE, A.M.LE.E., A.Inst.P. 


method of grid control in which use is made of 

the electrical change of resistance in selenium, 
under the action of light, to control the voltage of the 
erid of a receiving valve so that it may be made to 
function on any desired part of its grid volts-—grid 
current characteristic curve. : , : 

The wiring diagram in Fig. r is similar to lhat in 
general use where a grid condenser and leak are employed. 

It differs from the standard receiving circuit, in that 

the lower end of the grid 

leak is connected to a tapping 
_on the H.T. battery instead 
of to the negative leg of the 
valve filament. The position 
of this tapping on the H.T. 
battery will vary according 
to the type of selenium cel! 
used. In some cases, where 
‘a very high resistance cell is 
employed, it may be neces- 
sary to apply a higher volt- 
age to the cell than to the 
plate of the valve. 

The selenium cell may be 
placed in a box to exclude 
all unwanted light, and illuminated by a small 4-volt 
lamp, of the type used for pocket flash-lamps. By 
placing a suitable rheostat in series with the illuminating 
lamp, the resistance of the selenium ceil can be very 
finely controlled. It 1s a good plan to connect two 
variable resistances in parallel for this purpose. Assum- 
ing that the lamp takes 0.25 amp. at 4 volts, a filament 
resistance of abouf 30 ohms may be used for the coarse 
adjustment and a 300 ohm potentiometer used as a rheo- 


4 | YHE following is a.very successful and efficient 


Fig. 1.—Selenium grid leak {fu 

a single valve receiving circuit. 

The condenser C; has a capacity 
of 0-00025 mfd. 


stat connected in parallel- 
with this to give fine 
adjustment. 


Methods of Varying the In- 
tensity of Light. 
Another method is to run 
the illuminating lamp at a 

fixed degree of brightness E 
Fig. 2.—Method of illuminating 


and to interpose a shield Of the seleniumcell. ‘The intensity 
cardboard or other opaque of Nght falling on the cell may 


; : be varied by the resistance R 
material between the light or the shutter S. 

and the cell. Fig. 2 illus- l 

trates the scheme. B is a division in the centre of the 
box M. The light from the illuminating lamp L passes 
through a round opening near its centre, and impinges 
upon a selenium cell Se. 

A cardboard shield S, shaped as indicated, with a 
number of pointed fingers or blades, can be pushed down 
over the opening H, so as towary the amount of light 
Which falls upon the ‘cell. 

The cell may, of course, be controlled from any avail- 

A 20 


able source of light. If the 
light is at some distance from 
the cell, a lens can be em- 
ployed to bring it to a focus. 
and the resistance of the cell 
ean then be varied by alter- 
ing the position of the lens. 
This varies the size of the 
image of the source of light, 
and, therefore, the intensity 
of illumination per unit area 
of the cell. 

The simplest arrangement 
when making up a set speci- 
ally designed for light con, 


Fig. 3.—The Flewelling circuit, 
showing diagrammatically how 
the resistances of the selenium 
cells may be varied simul- 
taneously. 
trol is to use a bright emitter 
valve, and arrange that both 
the valve and the selenium 
cell are encased in a light- 
tight space behind the panel 
on which all the various con- 
trols are mounted. The light 
from the valve, 1f focussed 
by a small lens upon the cell, 
supplies sufficient illuminant, 
and a movable shutter can 
be employed to give the 
necessary control. With this arrangement it should be 
remembered, however, that any change in the filament 
current will be attended with a variation of the light 
intensity falling on the selenium cell. Any adjustment 
of the filament resistances must therefore be compensated 
by an adjustment of the light shutter if the grid leak 
resistance is to remain unchanged. 


Fig. 
madified Flewelling 
The double tuning condenser 
and the centre earth connec- 
tion were described in ‘* The 
Wireless bat of June llith, 


4.—Connection of the 
circuit. 


~. Selenium Cells. for the Control of the Flewelling Circuit. 
. Two selenium cells, suitably shielded from all ex- 


traneous light, might be employed in the Flewelling 
super-circuit, as indicated in Fig. 3, and illuminated from 
one source of light I.. 

The’ resistances of both Se and Se, could be varied 


- simultaneously by means of a revolving shield placed over 


the lamp and actuated by the movement of a lever arm G. 
As in the previous case, it would be advisable to screen 
the lamp and cells in a lght-tight box to prevent inter- 
ference from extraneous light sources. 

Fig. 4 shows the arrangement for selenium grid con- 
trol applied to a simplified Flewelling circuit used with- 
out an aerial.! 

! This arrangement of the two variable condensers in series 


with an earth connection between them was described by the 


author for use with the Flewelling circuit controlled by a flame 
erid leak in The Wireless World of June 11th, 1924. 
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Events of the Week in Brief Review. 


NEARING A MILLION AND A HALF. 
At the beginning of August the number 
of broadcasting licences taken out in 
Great Britain was approximately 
1,400,000. 
oo0oo0oo0o 
CHINA ABREAST OF THE TIMES. 
According to La T.S.F. Moderne, a new 
broadcasting station has been erected at 
Pu Nan Fu, China. No details are at 
present available regarding wavelength, 
power and times of transmission. 
oo0oo0o0 
LOW POWER TALK WITH GERMANY. 
Using the low power of 0.75 watts at 
209 volts, Mr. G. A. Exeter (G6YK), of 
Kensington, has established two-way com- 
munication with the German amateur 
KY¥4, of Stuttgart. 
oo0oo0o0 


WIRELESS CONTROL OF SEARCHLIGHTS. 

Not- the.least interesting feature of the 
Torchlight Tattoo which the Services are 
to give at the Wembley Stadium from 
August 24th to September 26th will he 
the wireless control of searchlights.. This 
will be carried out by the 26th Anti-Air- 
craft Battalion. 

©0000 
CZ ZCHO-SLOVAKIA’S CENTRAL 
BROADCASTING STATION. 


A broadcasting station to serve the 
entire Republic of Czecho-Slovakia is 
shortly to be erected at Prague, the 
Government having contracted with an 
American firm for the installation of a 
five-kilowatt station. Smaller stations 
are to be installed at Brno, Bratislava, 
and Kosice. 

o0ooo 


BROADCASTING FOR BARBADOS. 

Sooner or later every Government is 
finding itself called upon to frame laws 
and regulations regarding broadcasting. 
The Colonial Secretary of the Barbados 
has just announced that a Bill providing 
the necessary legislation will shortly be 
wtroduced into the House of Assembly. 
It is announced that these regulations 
will be similar to those in force in 
Britain. 

ocoo 


TELEPHONES ON GERMAN TRAINS. 

All main line trains on the Hamburg- 
Berlin line are now equipped with wire- 
less telephony instalłations. Passengers 
are thus enabled to call up telephone sub- 
scribers at any exchange and-.can them- 
selves be called up. 

It is understood that the system is to 
be introduced on all the main sections of 
the Government railways. 


II 
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PROGRESS IN JAPAN. 

The work of the Tokio broadcasting 
station, says a report from that city, is 
proving so successful that the Japanese 


Government is considering the feasibility 


of installing two new stations, at Osaka 
and Nogova respectively, The Tokio 
station operates on 600 metres—hardly a 
convenient wavelength for the British 
listener. 

A wireless exhibition is to be held in 
Tokio during the autumn. 

ooo00 

SERVICE FOR QUEENSLAND FARMERS. 

A special service of market reports for 
the benefit of farmers wiil be a per- 
manent item in the programmes of the 


Brisbane broadcasting station (4QG), 
which has now practically reached com- 
pletion. Owned by the Queensland 


Government, 4QG will work on a wave- 
length of 285 metres, with a power of 
five kilowatts. 
0000 
THE NEW GENEVA STATION. 

The new broadcasting station at Geneva 
opens it regular transmissions early in 
September. Frequent tests have already 
teen carried out successfully, usually at 
8.30 in the evening, and have consisted 
principally of instrumental and vocal 
items. The power of the station is 14 kilo- 
watts, whilst the wavelength is 1,100 
metres. 

Reports on reception are warmiy wel- 
comed by the directors, and should be 
addressed : ‘‘ Radio-Geneve, Hotel de la 
Métropole, Genève.” 


BUDAPEST TESTING. 

Test transmissions on 565 metres are 
now being made by the Budapest broad- 
casting station, using a power of 1 kilo- 
watt. The Hungarian postal authori- 
ties, who would be pleased to acknow- 
ledge reports of reception, request that 
communications should be addressed : 
“ Ung. Postdirektion, Versuchabteilung, 
Budapest 1X, Gali ut 22.” 

ooo0o°o 
. AMERICAN VIEWS ON BRITISH 
WIRELESS INDUSTRY. 

An encouraging report from the point 
of view of the British wireless manufac- 
turer has been issued by the American 
Government trade experts. This report, 
addressed to the American radio industry, 
declares that the development of the wire- 
less industry in Great Britain has reached 
such a high state of efficiency that Ameri- 
can manufacturers cannot hope to com- 
pete in the British market. 

Next to the United States and Canada, 
the report adds, Great Britain has the 
most ighty developed wireless market 

d. 


in the wor 
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HIGH POWER FOR MILAN. 

A further field for long-distance 
listeners will soon be available when the 
new broadcasting station at Milan is 
opened. This station is being erected by 
Marconi’s Wireless Telegraph Co., Ltd., 
and is of the same type and power as the 
new 2L0 station. The power used is 
12 kw. Details of the call sign and wave- 
length are not yet available. 


HVA, HANOI, INDO-CHINA. The transmitting equipment of one of the best known 

experimental stations in the Far East. Operated by Monsieur Mirville, HVA has been 

heard in Europe, America, and Australasia. Reports should be addressed to M. Mirville 
at the Radiotelegraphique Nord de P’Indo-Chine, Hanoi. 
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HOPEFUL GERMAN AMATEURS. 
German amateurs are hopin 
within the next few months the Govern- 
ment authorities will be prepared’ to 
extend the present facilities for experi- 
mental transmission. . 
According to a Baden correspondent, 
transmitting licences are at present issued 
maittly to clubs recognised by the German 
Posi, Office. Only in exceptional cases 
are transmitting licences issued to indi- 
viduals. | 


‘that 


X . 
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DX WITH AMERICAN WARSHIPS. 
. Two readers report exchange of com- 


muničations with American warships in 


New Zealand waters. 
During the early hours of Monday, 


-August 17th, Mv. A. McFarlane (G6RM). 


of Croydon, picked up signals on 42 
metres from the  U.S.S. “ West Vir- 


ginia ” (NEDJ), lying in Auckland Har- 
bour, and was able to establish contact, 
using a wavelength of 45 metres. 7 

On the same morning Mr. F. A. Mayer 


AUGUST 26th, 1925. 


two-way communication with the 
U,S.N. destroyer “ Litchfield ” (NUMM), 
in, Christchurch, Harbour. The opera- 
tor of this vessel requested that 
QSL cards should be addresed : ‘‘ Radio 
Room, U.S.N. Destroyer  *“ Litchfield,” 
c/o Postmaster, San Francisco, U.S.A.” 
) 0000 


BRITISH AND FOREIGN VALVE 
AGREEMENT. | 


An interesting collaboration has been 
arranged between Messrs. The Mullard 


The growth of public interest in the 
scicnce may hasten the granting 
of lacįlities. ` 

ooo0oo. 
‘* MARCONIPHONE"” AND 
** STERLING” PRODUCTS. 


Messrs The Marconiphone 
Co;; Ltd., inform us that, as 
fron) August Ist, they have 
arranged with the Sterling Tele- 
phorie and Electric Co., Ltd., 
to take over that company’s 
selling organisation, both in the 
United Kindom and abroad. 
In future the Marconiphone Co. 
will act as sole agents for the 
who'e of the lines marketed 
under the widely, known “ Ster- 
ling” trade marks. 

Tie registered office of the 
Marconiphone ` Co., Ltd., will 
continue to be Marconi House, 
Strand, London, W.C.2, and 
the showrooms at Marconi House 
will also be retained, but the 
management, sales, distributive 
and clerical staffs will shortly 
be transferred to the Sterling 
Co.*s present head office, viz., 
210-212, Tottenham Court Road, 
London, W.1. 


o0o00 


* UTILITY ” WIRELESS - 
PRODUCTS. 


A company having recently 
beers formed under the style of 
“The Utility Trading Co., 
Ltd.,”" we have been asked by 
Messrs. Wilkins & Wright, Ltd., 
to point out that they are not 
associated with this new’ com- 
pany, but have, for a period of 
over 50 years been making and 
selling products under the des- 
cription “ Utility.” “ Utility”. 
wireless products by Messrs. 
Wilkins & Wright are already 
well known to our readers. 


Gerald Marcuse, who has s 
Rome, Iraq, during daylight. 


HE German wireless industry is undergoing rapid 
expansion in consequence of the Government deci- 
sion, to take cffect from September rst, of raising the 
severe restrictions which have hitherto handicapped broad- 
casting in that country. i 
Added interest is therefore given to the great wireless 
exhibition to be held in Berlin from September 4th to 
13th inclusive. The Kaiserdamm Hall, which will house 
the exhibition, has been specially built for the purpose ; 
steel and iron and large masses of metal have been inten- 


tionilly excluded in the construction of the building, 
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(G2LZ), of Wickford, Essex, obtained 


ANOTHER RECORD FOR 2NM. 
transmitting and receiving equipment at the station of Mr. 
ucceeded 


Marconi T.250 valves were en.- 
ployed both for medulating and oecillating. 


BIG GERMAN -WIRELESS EXHIBITION. 


Radio Valve Co., Ltd., and Messrs. 
| Philips’ Glow Lamp Works. 
Ltd., of Holland, whereby the 
English firm is entitled to the 
use of all Messrs. Philips’ pa- 
tents, with all improvements, 
both present and future. 

Not only will the Mullard Co. 
be permitted to use the designs 
of Messrs. Philips’ exclusive 
machinery, but they will have 
the advantage of the advice and 
assistance of the Dutch com- 
pany's technical experts. The 
resources of the combined labora- 
tories of the ‘two companies 
will thus be united for the bene- 
fit of valve users, 

While the agreement is in 
force no further Philips’ valves 
are to be imported into Creat 
Britain, Ireland or the Irish 
Free State. 

oooc 


TFALIAN AMATEUR'S 


EXPERIMENTS. 
Signor Pozzi Silvio, Corso 
Torino 1, Novaro, Italy is at 
present transmitting nearly 


every evening on 25 and 40 
metres, using the call sign 1AS. 
He would be glad to receive re- 
ports from British amateurs 
who hear him. 

o000 


A WIRELESS INVENTOR. 


Mr. Arthur Bower, who has 
been at Marconi House since 
1911, is severing his connection 
with the company. He is aban- 
doning the technical sphere of 
wireless for the purpose of de- 
voting himself to the commercial 
side. 

Mr. Bower is the inventor of 
a method for wireless reception 
without an aerial, 


A new photograph of the 
in communicating wiih 


which mainly consists of wood and concrete. Exhibitors 
will thus be able to operate their sets under highly favour- 
able conditions. Standard indoor aerials will be used on 
every stand, so that the apparatus may be tested under 
fair and equal conditions, and each exhibitor will have 
the use of a sound-proof compartment for the purpose 
of auditions. i 

The management of the exhibition is in the hands of 
the Berliner Messe-ampt, Berlin, C.2, Breitestr. 35, and 
the interests of Engl h speaking visitors will be looked 
after by Mr. A. H. Farrell. 
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NEW WAVELENGTHS OF EUROPEAN BROADCASTING S 
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allocation of wavebands to the various European count-ies, drawn up by the International Broadcasting . ~ 
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SAVOY HILL TOPICALITIES. 


Trunk Lines. 


The rearrangement of the trunk line. 


system between the various stations first 
referred to in these columns in June last 
will come into force on September 14th, 
when a new sub-relay station at Leeds 
will be ready. At this sub-station the 
S.B. programmes to * Leeds-Bradford, 
Hull, Manchester, Newcastle, and the 
Scottish stations will be amplified and 
purified before transmission to listeners. 
A similar scheme is in hand for the West 
and South-west of England, and a sub- 
relay station will later be brought into 
operation at Bristol. Reception in the 
districts named will not only be greatly 
improved, but the stations will be able 
to draw their programmes from these 
sub-stations instead of taking them direct 
from London. 
0000 
Synchronised Broadcasting. 


The bells of Buckfast Abbey, the most 
ancient of religious houses in Devon- 
shire, were last Sunday relayed to Ply- 
mouth and broadcast from that and 
other stations of the B.B.C. ; this was a 
fitting prelude to a religious service 
transmitted from Aberdeen and other 
stations. The experiment was of excep- 
tional interest, as it foreshadowed the 
development of simultaneous and syn- 
chronised broadcasting schemes from 
different stations. There is no technical 
difficulty in the way of broadcasting a 
pianoforte accompaniment from Man- 
chester to synchronise perfectly with a 
violin broadcast from London. The 
artists would be provided with head- 
phones, and the effect would be identical 
with that obtained if the artists were 
present together in one studio. It would 
thus be possible for artists to fit in a 
broadcast performance with their other 
engagements in different towns, and so 
obviate the need of undertaking a train 
journey in order to appear before the 
microphone. 

ooo0oo 
Experiments at 2L0. 

Experiments have been proceeding 
during the past month with the transmit- 
ting apparatus at 2LO. Various changes 
have been made in the circuits of the 
sub-control and main controls in the 
actual transmitter. Not only is recep- 
tion reported by listeners to be improved, 
but data have been obtained which will 
enable B.B.C. engineers to introduce 
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: Royal Marines (Plymouth 
: Division). 
: GtLascow.—8 p.m., Light Classical 
Programme. 
Beirast.—7.30 p.m., Symphony 
Concert. 
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FUTURE FEATURES. 
; Sunday, August 30th. 
: Lonpon. — 3.30 p.m., Military 
Band Programme. 
MANCHESTER.—3.30 p.m., Chamber 
Music. 
Giascow.—9 p.m., Chamber Music. 


Monday, August 3ist. 


BIRMINGHAM. — 8 p.m., Grand 
Opera. 10.45 p.m., Late Trans- 
mission. Violin and Song 
Recital. 


Carvirr,—9 p.m., “L'Enfant Pro- 
digue ’’ (Debussy). 
Guiascow. — 8 p.m., 
Music. 
Tuesday, September Ist. 
5XX.—€ p.m., Symphony Concert 
conducted by Percy Pitt, with 
Pouishnoff (Solo Pianoforte). 
Lonpon.—9 p.m., The Haslemere 
Festival of Chamber Music. 
Wednesday, September 2nd. 
Lonpvon.—8 p.m., ‘‘Old Masters.” 
CarpirF.—8 p.m., ‘‘ From Spain.” 
ARBERDEEN.—8 p.m., Band of H.M. 


Traditional 


Thursday, September 3rd. 
5XX.—9 p.m., The Haslemere Fes- 
‘> tival of Chamber Music. 
Lonpon.—8 p.m., Chamber Music. 
MANCHESTER.—8 p.m., Symphony 
Concert. 
Giascow.—8.45 p.m., The Old and 
the New in Song. 


Friday, September 4th. 
Lonpon.—8 p.m., ‘* Leaders of 
Men.”’ 
Bournemoutn.—8 p.m., Scandin- 
avian Programme. 
NEWCASTLE.—9.15 p.m.. Pianoforte 
Recital by Harold Samuel. 


Saturday, September 5th. 
Lonnon.-—8 p.m., ‘‘ A Visit to the 
South Coast.” 
BirnMiInGHAM.—8 p.m., A Musical 
Scena entitled “A Night in 
Italy.” 


“glow.” The B.B.C. 


changes at all the main stations, and any 
new set which may in future be installed 
at any station will be considerably altered 
in design. 

ooo0oo 
Stage Directions in the Studio. 

During broadcasting “stage direc- 
tions” are given to artists and orchestra 
by means of an indicator panel illuminated 
with red and white lights as required. 
The panels in the studios at present 
merely give two directions, ‘‘loud’’ and 
are developing 
these indicators to cover orchestra, 
chorus, ‘‘ effects,’’ speakers and singers, 
and the list of directions on the panels 
high up on the wall facing the per- 
formers will be elaborated. 


Concord in Calcutta. 

Differences of musical taste recently 
threatened to produce an awkward situa- 
tion in Calcutta’s musical circles. A 
large number of wealthy Indians, belong- 
ing mostly to the Zamindar or land- 
holding class, have become interested in 
broadcasting, but their demand is for 
Indian music. The Europeans have a 
distinct preference for Western music. 
The Radio Club of Calcutta has solved 
the problem by broadcasting Indian and 


: European music alternately. 
(° ko) 
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Redistribution of Wavelengths. 

The Committee of Seven appointed by 
the International Broadcasting Conference 
at Geneva to redistribute wavelengt!s in 
Europe, have suggested the following re- 
visions for B.B.C. stations : — 


Station. Old New 
: wavelength wavel-ngth 
metres metres. 
Aberdeen © 495 ‘496 
Swansea 482 4&8 
Birmingham 479 480 
Belfast 439 438 
Glasgow 422 420 
Newcastle 403 403 
Bournemouth 386 387 
Manchester 378 377 
London Š 365 363.5 
Cardiff 351 551 
Leeds 346 342.5 
Plymouth 338 539 
Hull 335 335 
Dundee 331 $31.5 
Edinburgh 528 327.5 
Liverpool 315 O14 
Nottingham - 326 02 5 
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Station. Old New 
wavelength wavelength 
metres metres 
Bradford 310 i 245 
Stoke t 306 - %9 
Sheffield 301 255.2 


This is the first occasion on which any 
B.B.C. station will broadcast on a decimal 
of a metre. It will be noticed that four 
of the stations have been allocated wave- 
lengths below three hundred metres, the 
minimum in the waveband fixed vy the 
Postmaster General, whose sanction at 
the moment is awaited for the adoption 
of the new wavelengths before broad- 
casting tests can take place. 


The Tests. ° 000 | 

The tests will be held on the following 
nights, viz., August 3lst, September 2nd. 
4th, Tth, 9th and 14th, and in each case 


‘between 11 p.m. and 1 a.m. ((:.M.T.), the 


equivalent for this country being midnight 
to 2 a.m. (B.S.T.). 


coco 


What the Stations Will Do. 

The rules which Geneva regard as in- 
dispensable are as follow :— 

(1) All stations without 
should take part in the trials whether 
their wavelengths are modified or not. ` 
(2) Daring the whole course of each 
trial stations shofild use their full modu- 
lation. l 

(5) The call number of each station 
should be announced at intervals not ex- 
ceeding one minute maximum, and the 
formula should be very definite. Instead 
of saying, for instance, “ Constantinople 
calling,” the ánnouncer should say “ Here 
Constantinople Station.” The announce- 
ment should also be made in French. 

(4) Music and speech should be trans- 
mitted alternatively.. 


exception 
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(5) Listeners should communicate with 
the B.B.C. on the day following the test 
giving their observations on the trans- 
mission. 

(6) Any discovery of interference will 
be at once wired to Geneva, which will 
reply instructing what steps should be 
taken to avoid a repetition of the inter- 
ference at the following trial. | 

(7) The success of this general trial will 
depend particularly on the precision with 
which each station obeys instructions re- 
ceived from Geneva, even if such instruc- 
tions appear contrary to local require- 
ments. This 
various stations from informing Geneva 
as to points of divergence and these differ- 
ences would be settled at Geneva at the 
Conference of September 21 and 22, when 
results of the tests will be compared. 

‘ oo0oo0oo0o 


Studio Audiences. 


During recent weeks it has been found 
satisfactory to infprovise an audience in 
the studio as an alternative to a broadcast 
from an outside theatre or hall, and the 
officials at Savoy Hill tend more and more 
to encourage the presence of artists and 
their friends during the broadcasting of 
items. 

0000 
The News Service. 

A continental radio paper has stated 
that the B.B.C. is to conduct its own 
news service. There is, I understand, 
no such intention, but suggestions have 
been made that the news bulletins are 
badly in need of brightening up. They 
might be presented, say, in the form of 
“What has happened to-day.” The range 
should be as wide as possible, and the 
matter presented in an interesting narra- 
tive form. A listener with a knowledge 
of “news values” objects to the presen- 


CHURCH AS A BROADCASTING STATION. The aerial system of the Paulist Fathers’ 


urch in New York. 


wavelength range between 280 and 600 metres. 


A five—-kilowatt telephony transmitter has been instalied, with a 


The call sign is WPL. 


should not prevent the- 


S 259 
N . 
tation of the bulletins in the strictly 


newspaper form, where pressure on space 
renders condensation essential. “ All 


*broadcast,” he says, “presents an excel- 


lent medium for the presentation of the 
day’s happenings in a more exciting way.” 
co00 


New 2L0 Studio. 


In the arrangement of the new 2LO 
studio referred to in these pages a few 
weeks ago, as much scope as possible is 
being allowed for experiments as regards 
acoustics. Listeners of musical exper-. 
ience are probably sensitive to the faults 
of transmission due to the difficulties of 
resonance and time echo. The rearrange- 
ment of the draping material, which will 
be worked on pulleys, will, to a great 
extent, solve this problem, and attention 
will then be turned to the problem of 
replacing the reaction of an audience upon 
artists. 


Daventry. 

While Daventry is proving the means 
of serving the town™nd country listener, 
its further purpose of giving alternative 
programmes to main and relay stations 
throughout the country is being con- 
sidered. If the B.B.C. is allowed to pro- 
ceed further along the lines that it wishes 
to pursue, the power of some of its main 
stations will be raised as early as pos- 
sible and plans for the provision of several 
alternative programmes will be developed. 

oo0oo0o0 


What Will the “Policeman ” Do? 
These projects, however, as well as 
those of construction of another high 
power station and the duplication of the 
London Station, rest on the decision of 
the Government who, in the words of the 
Postmaster General at the opening of the 
Daventry station, have to police the ether 
and prevent it from becoming so over-. 
crowded that the various services might 
interfere seriously with one another. 
ooo0o0 
Improving Programmes. LS 
In the meantime, the B.B.C. is taking 
seriously in hand the question of im- 
proving the Daventry programmes, and 
the policy to be pursued is, that if a pro- 
gramme is not good enough for 21.0, 
then it is not good enough for 5XX. 
Daventry, as the leading broadcasting 
station in the British Isles, should give 
listeners the best programmes available. 
oo0oo0oo 


Interchange of Programmes. 

The engineers of the B.B.C. are ar- 
ranging a series of transmission tésts 
during the coming winter as a prelude 
to the development of the interchange of 
programmes with the Dominions and 
foreign countries. Special experiments 
will be carried out on long wave trans- 
mission under certain conditions, and 
simultaneously it is hoped to transmit 
short wave signals, to ascertain how they 
will be picked up at considerable dis- 
tances. The aim is to follow up the ex- 
change of programmes between America, 
Canida and Europe with a similar ex- 
change with South Africa and other of the 
overseas Dominions. 


oo0o0 hàd 
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T is the purpose of the present article to discuss, in 


a brief and general manner, the principles under- 
lying some present methods of constructing stable 
and selective H.F. amplifiers and to indicate suitable 
dimensions for a few components which the writer has 
found to be particularly satisfactory in their operation. 
It must frequently happen that in building sets de- 
scribed in this journal some slight constructional modifica- 
tion is desirable to suit the particular requirements of the 
individual constructor. Unless the modification is made 
with an understanding of the consequent alteration of 
the circuit conditions, the result may well be to render 
the set most unstable or insensitive in operation. 


Magnetic and Electrostatic Fields in Receivers. 


Tt must be understood at the outset that inductance, 
which involves the presence of a magnetic field, js not 
confined to coils alone, neither is capacity, with its asso- 
ciated electrostatic field, confined to condensers. Tn 
general, we may say that, 
first type of field is set up, and wherever a voltage dif- 
ference exists, there is a field of the second type. Con- 
sequently, even the shortest of leads between coils, con- 
densers, valves, etc., has both its magnetic and electro- 
static fields. Further, whenever either type of field em- 
braces conductors other than those from which it arises 
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Fig. 1.—Str apacities associated with a single valve H.F. 
amplifier. ring carrying H.F. currents at high potential 


is indicated by lines of double thickness. 
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F AMPLIFIER 
DESIGN > 


The Importance of Stray 
Magnetic and Electrostatic 
Couplings. 

By G. W. SUTTON, B.Se. 


coupling ’’ between those 
is meant that a 


(and this is always the case), ‘‘ 
conductors results. By ‘‘ coupling ’ 


current in one conductor sets up a related current in the- 


ather. The design of a stable H.F. amplifier consists 
mainly in arranging’for the proper control of all inten- 
tional or unavoidable couplings and in the elimination of 
all others. 


Stray Couplings. 


These stray couplings, both electrostatic and magnetic, 
between successive grid and anode circuits operate in one 
of two ways, either the sense will be such as to produce 


GR.D CIRCUIT ANODE CIRCUIT 


Fig. 2.—Schematic arrangement of the circuit in Fig. 


, showing 
capacities which are active in producing coupling between the 
grid and anode circuits. 
positive reaction, and, therefore, a tendency to increased 
amplification, and finally to produce instability, or it will 
have the opposite effect of increasing the damping in the 
circuits involved. Under certain circumstances, of 
course, the stray capacity coupling may produce positive 
reaction, and the magnetic negative, or vice versa. This 
opens up the possibility of balancing out one stray 
coupling by another, of which more will be said later. 

Of the two, stray magnetic coupling is more easily 
reduced to a minimum by careful shielding and spacing, 
though its potentialities appear to be frequently over- 


looked. Stray capacity couplings are much more diffi- 
cult to handle. On wavelengths below about 1,000 


metres, tuned circuits are found to be more efficient than 
those which are not tuned to the working frequency.’ But 
the magnitude of stray capacity necessary to produce 
appreciable coupling between tuned circuits is very much 
less than that required when either is untuned. Conse- 

‘These are frequently but mistakenly referred to as 


‘““ aperiodic ” or ‘‘ semi-aperiodic '’ couplings. From a scientific 
point of view the latter term is, of course, meaningless. 
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while to carry out before building a 
set. 

) The circuit L,C, in Fig. 3 is connected 
to aertal and earth and aned to the local 
broadcasting station. The leads from A 
and E to C, should þe as short and direct 
as possible, ‘while I., should be connected 
to it by twisted flexible leads about 2ft. 
long and mounted on a wooden or ebonite 
rod a foot or so long, so that it may be 
moved about without direct contact with 


Fig. 3.—Circuit used to demonstrate the effects of small magnetic and capacitative the hand. The circuit L,C, is connected 
couplings. | ` k i 


quently, as the efficiency is irasi, the. tendency to 
instability rapidly increases also. 

The circuit diagram in Fig. 1 illustrates these points. 
The leads which are of principal importance as the seat 
of stray capacity couplings are those at high H.F. 
potential. The others may be either shielded 
or are at ‘‘ earth’’ potential so far as H.F. 
is concerned, and the D.C. 
potential imposed by the : 
anode battery is without < 
effect so far as the points £ 
under consideration are con- + 
cerned. 

The stray capacities, then, 
may be considered as located 
in the imaginary condensers Cee, Coa, and 
Cae. Of these, Cig and Cog are in parallel 
with the tuning condensers, and merely take 
part in the tuning instead of shunting useful 
current as they would with ‘‘ untuned °’ in- 
ductance couplings. 

By re-arranging the circuit as in Fig. 2, 
it is readily seen*that Cg, forms a direct 
capacity coupling between the two circuits, 
and though it may be made ho more than a 


to a detecting valve  circuit—preferably 
with reaction—which is arranged as compactly as pos- 
sible and carefully insulated. Jt should be placed on the 
side of the experimenter remote front the aerial and earth 
leads, so as to reduce direct coupling to the aerial system 
to a minnnum. 


few micro-microfarads, it is usually sufficient Fig. 5.—General view of the author's three-valve receiver, which includes 


at the higher frequencies to set up oscillation. 


An Illustrative Experiment. 
Before discussing methods of dealing with these aay. 
couplings, we shall describe a simple but illuminating 
experiment which most constructors will find it worth 


two H.F. stages. 


With L,C, detuned, it will probably be found, unlese 
the position is very close to the broadcasting station, 
that little or no reception is obtained on L,C, direct. 
When L,C, is tuned, however, reception is restored, its 
strength depending on the relative positions of L, and L,. 

With both circuits tuned, some interesting, 


DETECTOR VALVE tests on the extent of stray magnetic coup- 
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AERIAL COIL 


COL g 


DIAMETER . $ As 
lings may be carried out. Firstly, L, should 


REACTION COIL he held parallel to, L, and on the same axis. 


It will then be found that quite audible 
signals are maintained up to distances apart 
of 18in. or 2ft. The coils should then be 
arranged with their centres the same height 
above the table, but with their planes at 
right angles. Under these circumstances 
they may be placed within an inch or two 
of one another without appreciable coupling, 
but very slight tilting in any direction is suff- 


3 DIAMETER Sipe K cient to restore reception. 
SDSL ER Various other arrangements of the coils, 
1ST H.F. VALVE 28° H.F. VALVE petector vave such as the scheme ol placing them on a 


Pit. 4 
Distribution of coils adopted in the receiver in Fig. 5 to minimise T of about 60° 


magnetic coupling. 


level with their axes parallel and at an angle 
with the horizontal may also be 
ABE 
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H.F. Amplifier Design.— 

examined and an opinion formed of their efficiencies in 
reducing magnetic coupling to a minimum. The effect 
of screening may also be ascertained. 


Electrostatic or Condenser Coupling. 


In the above experiment electrostatic coupling between 
the two circuits was reduced to a minimum by keeping 
the circuits apart and as compact and well insulated as 
possible. A short experiment will now serve to illustrate 
the effect of very small stray capacities. 

The coils should be placed perpendicular to one 
another, with their centres on a level and three or four 
inches apart. (This will doubtless have’ been found to 
be the disposition which enables them to be closest to- 
gether with a minimum of magnetic coupling.) Upon 
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connecting the points a and 2, it will be found that 
considerable coupling has been. thereby set up. This is 
due to the electrostatic field between the coils and leads, 
which was represented by Cea in Fig. 2. The effect may 
be enhanced by connecting a piece of stiff wire at ¿c and 
bending it near to the coil L,; or the grid terminal of 
a valve holder may be connected to c, and the anode to 
d, with and without a valve in the holder. l 

By carrying out a few simple tests such as those just 
described, one is enabled to form a sound opinion of 
the importance of stray fields in the design and arrange- 
ment of H.F. amplifiers, and to estimate the best dis- 
position of coils and leads on a panel. 

Pigs. 4 and 5 show a sketch and photograph respec- 
tively of an arrangement of coils for a two-stage ampli- 
fier which the writer has found to give very satisfactory 
results as regards minimising stray magnetic coupling. - 


: = 2CTQ, 2GK, 2HA, 2MU, 2WC, 2NAF, 


British :—2AYM, 2YO, 5MA, SNW, 
6JV, 6LC, 6MP, 6MX. French :—8NY, 
8TK. Dutch :—OZA. Spanish :—EAR9. 
Unknown:—1NA, 3UI, 3TR, SCA 
(calling 1AY). 

(0-v-1) All on 60 to 100 metres. 

K. Gooptnc (G2ARI). 
Palestine. 

American :—NKF, KCF, WIZ, WQN, 
WIR, WNP, WNG, 1AIR, 1WL, 1CKP, 
1AXA, 1MCH, 1ARH, tARS, 1AAD, 
1CCX, 1AHG, 2HA, 2BY, 2GBX, 2BEE, 
2CTQ, 2AGB, 2GK, 2BP, 2X AF, 2BUY, 
2KF, 3AFQ, 3BWJ, ZAHA, 4SA, 401, 
ARM, 4CU, 8BGN, 9XN. ‘British :— 
2AU, 2LZ, 2S7, 2KF, 2UI, 2TF, 2HK, 
2HG, ONM, 2XY, 5DH, 5SZ, 5HZ, 5FT, 
5LB, 6AH, 6GH, 6TN. French :— 
8AZ, 8BV, BBY, 8DZ, 8CT, 8GZ, 8BN, 
8SF, 8HO, BALG, 8TOK, 8QQ. 
Swedish :—SSMY, SMYY, SMLZ, 
SMXR. Spantsh :—EART, EAC9, EJX. 
Italian :—1DO, 1AS, 1AF, IMT. Cerman: 
—AGA, K6. Zra -—1DH. Yugo-Slarta :— 
7XX. Danish :—7TEC. Finnish :—2NM. 
Dutch :—OCDJ, OCTU, OCOB, PCUU, 


PCMM, OKI, OGN, OBA. New 
Zealand :—2AC, 2AE. Unclassified :— 


1AN, 1SY, 1ZF, ILN, 1UF, 1UW, 2YT, 
2TU. 3SH, 4US, 4ASK, 4AN, 4AF, 
8WAS, 8PRI, LBM, CSF, AMO, POW, 


GSC. 

. (O-v-2) > Cer. B. Bosp. 
Leigh, Lancashire. 

British :—2AOK, 2AQOX, 2FC, ZIT, 
2KF, 200. 2QB, 2QV, 280, 2U A, 2VF, 
2WY, 2ZK, 2ZU, 5CW, 5HG, SHQ, 


5HX, 51D. SOB, 5PO. 5QV, 5RZ, 5UA, 
SUH, 5SQ. 6HS. 6IL. 6LF, 6LK, 
60K, 60W, OPW, 6SA, 6T W. 

American :—1 ACK, 2AGQ, 2Al, 
2BCN, 2CWN, 2CJK. 21U, 2CV, 3NMK, 
8DBC. French :—8BN, 8CO, 8CZ, 
8DFK, 8LM, 80T, BUD. Belgian :— 
4Rs, $2, Mahan: -—1MT Holland :— 
OBA. Various :—WIZ, WQN, 4CRS. 

(MB4, RSLAA) 

(O-v-0) (55 to 5CO metres.) 

W. R. STAINTON. 
Glasgow, Scotland. 

American :—3BWJ, 40A, 5AI, 5NJ, 

BAYY, 8BGN, 8BHT, 8BPL, 8BRD, 
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Calls Heard. 


_Extracts from Readers’ 
Logs. 
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8BQ,. 8BWB, 8CAU, 8CAZ, 8CJP, 
8CLV, 8DAE, 8DO, 8DON, 8ES, 8LF, 
9AUW, 9BBJ, 9BKR, S9BHT, 9CXX, 
OFF, 9FK, 9XN, NRRL, WAP, WNP. 
Canada :—2BE, 2CG, 3AA, OCH. Cuba:— 
2LR. Argentina:—CB8. Brazil :—-28P. 
Chile :—1 EG, 2LD. New Zealand :— 
2AC, 2XA, 4AR. 

(O0-v-1 Reinartz) 


Brierfield, Lancs. 
American :—WIZ, WGY, NKF, 4ASK, 


G. RATTRAY. 


4SA, 1ACI, 1AA0, 1CAK, 2 AGY, 
1CUK, 2BGT. 

(Heard July 28th, on 40 metres and 
below.) V. SEWELL. 


Alton, Hants. 
July 30th to August 8th. 1925. 
British :—2CA, 2DF, 2HP, 2KZ, 2MK, 


2NM, 2NS, 20D, 20Q, 2OY. 2VR, 2NM 


QXX, 2XY, 2ZB, 2ZG, SBY, 510, 50K, 
5YK, 6FQ, 61V, 6S0. French -—8BP, 
8CAX, 8CHR, 8CK, 8GRA, 8HSG, 


8LMH, 8MA, 8NY, 8PRD. 8RW, 8TI, 
8VTI. 8XF, 8XH, 8XI, 8YB, 823, YZ. 


© Dutch -—OCO, OKG, OMS, OPM, ORM, 


ORO, OXX. Belyian-—4RE, K3, K2, 
4VA. Sweden :—SMLZ, SMAQ. U.S.A.: 
—1ACK, 1AMP, 1CCX, 1CMP, 1QD, 
2AFN, 2BBJ, 4AIL, 5ADL, 5RTU, 8JK, 
8JMA, 9CCX, 9QQAK, 9XW. Argentine: 


—A8. Othera:—WIR 7HJG, IAU., 9DE, 
99X. 

0O. W. Nicnorson (GEMP). 
Brockizy, S.E.4. 


Australian :—2CM. Brazil -—1AF, 28P, 
Canada :—l\AR. Porto Piro :—40I, 48A, 
Macmillan Arctic Hapedition :-—WAP. 
American :—1AAO, 1ACB, 1ACI, 1AHG, 


1AIR, 1AMS, 1ANQ, 1ARH, 1BHM, 
1BQ, 1CAK, 1CCX, 1CDA, 1UCKK, 
1CKP, 1PL. 1UU, 1UW, 1XU, 2AEFN, 


2AGQ, 2BEF, 2BQI, 2BR, 2BY, 2BY W; 


- COR, EXS, KNH. 


2XAP, SHG, 3IW, 3WO, 4RR, 8CLC, 
8DON, 8EB, 8SF. 9FF, WIR, WIZ. 
Finland :—1 NA, 2NM. Sweden :—SMV L, 
SMXS, SMXU, SMYY, SMYZ. Jug- 
Slavia :—1XX. Laly :-—1AA, 1AF, 1A5, 


1WB. Spain:—EAR6, EAR9, EAC9. 
Chile :-—1EG. A. J. PERKINS. 
(O-v-1.) 
Madeira. 
American :-—7MQ, 1BKK, 1BEE, 


I1AAO, 3CW, 4RR, 2CTH, 1ANE, WNP, 
IXU, LAILW, 1ADM, 4AF, 8JZ, 4ER, 
1AC, 2CTK, 2LS, 6CTO, 3BG, 1RR, 1AE, 
1ARE, 1CMO, 2BUY, SAIL. 1ACI, 
1AHG, 2HA, 2HZ, IZA, 1AHG, 1AR, 
IPL. Great Britain -—5DH, 2SZ, 2LZ, 
2CC, 2DX, 6T™M, GCS. French Maroc, 
YZ, 8TOK. Dutch:—OCTU, PCMM, 
PCUU. Bratilian:—1AF, 2SP. Un- 
known :—SMYY, ZYT. 
A. C. ve Oriveia (P3C0). 


Stations Unknown. 
We print below a list of stations which 
some of our correspondents wish to iden- 
tify and shall be glad if any of our 
readers can furnish us with the desired 
particulars. 
AGA, POF, received on 20 


metres, 


Stations Identified. 
KY4, Rolf Fornis, Alexanderstrasse 21, 


Stuttgart. HDG, M. Martin, Route de 
Limoge, Montluçon, France. 
Miaceltaneons. 


Mr. G. A. Jeapes, “Chandos,” Station- 
Road, Great Shalford, Cambs., asks us to 
state that his call sign is G2XV. He has 
recently received cards intended for 2X Y 
and 2VX. 

Mr. T. Geeson (2S0), of Macclesfield, 
informs us that he heard G2VO, Mr. A.C. 
Holmes, of Keighley, calling M1DH, 
Mosul, and then picked up the reply from 
Mosul when using only one valve. Mosul 
came in quite steadily, on 37 metres, at 
about R3, while G2VO was transmitting 
on 44 metres on an input of 6 watts. This 
is thought to be a record for reception on 
one valve, taking into consideration the 
low power and distance. 
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KITE AERIALS. 


Some Tests on Crystal Set Reception. ` 
By E. A. Anson. i i 


AKING portable wireless sets on summer excursions 

-© has become very popular this year, and Tke Wire- 
less World has published several articles on port- 

able receivers for this purpose. Although the sets them- 
selves are compact, the aerial usually has to rely upon a 
tree for support. There is generally a tree handy for 


this purpose, but those who take a set to the moors or 


sand dunes by the sea will find trees scarce and very 
unsuitable. Besides, it is hampering to be forced to 
restrict picnic sites to places near trees in a big area. 
Happily, this article will show that in just these districts 
the kite aerial is a very excellent substitute—in fact, an 
improvement on the normal home aerial. 

The first consideration is the kite itself. 
able, it must be easily erected, strong, quite portable, 
and, above all, must fly steadily for long periods with- 
out attention. Roach’s Brighton triangular tailless kites, 
No. 2, are very suitable; all the tests mentioned here 
were carried out with a kite of this type. It is roughly 
2ft. 6in. by 3ft. 2in., and folds away into a bundle 
3ft. 2m. by 14in. Although this kite will fly without a 
tail, it was found that it flew much more steadily with a 
short tail about 8ft. Jong—in fact, this kite has flown 
for six hours on end with an aerial attached. 


Arrangement of the Aerial. 


The aerial consisted of 1ooft. of No. 3/26 copper wire 
fastened to 15oft. of fishing line and then the kite. The 
line was attached to the aerial by a small home-made 
ebonite bobbin. This system of aerial and line permits 
considerable movement of the kite without much altera- 
tion of the position of the aerial, also the kite rises clear 
of local eddies. The aerial and-line must be wound on 
a reel of some kind that can be revolved for winding 
purposes. A fair-sized fishing reel makes an excellent 
winder. It is absolutely essential that something of this 
type be used. The optimist who goes out with the line 
wound round a stick or in coils will find things resem- 
bling a cocoon rather than an aerial; wire and string 
once out of control assume quite the most depressing 
tangle ever seen. 

The sketch in Fig. 1 shows the aerial kite system. 
The following tests were made at a house by the sea 
and almost on the dunes. In this case a water-pipe earth 
¥as used, but for reception on dry sand as found amongst 

dunes a counterpoise was best. ‘This consisted òf 
rooft. of twin lighting flex 
untwisted into two and laid 


out in a “V”? under the 
kite aerial. At the time of 
these tests the wind was 


very strong and gusty from 
the west. The movement of 
the kite and aerial was not 
noticeable on headphones, 
but the microammeter need!e 


Fig. 2.—Connections of the 
crystal set. 
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263 


FISHING REEL 
FIXED TO STAKE 


A 


INSULATOR 


„RD Syne. . 
Age 100FT oF “26s COUNTERPOISE OF 
2 T COPPER WIRE- 2 100 FT OF TWIN 


tell Os “ CRYSTAL LIGHTING FLEX 


va 
li A E AT N 


i vues 
f M A Wie nlr lint ii 7 “ifr 


r 


a 
apin, 


MAG Bir EETRI 


+ 


7 . i hd > =, . i 

7 BO SS sas ` ae n ‘ 
+ vy . i i i 

e. eT > > x i) « 

aa as J ae wo. a 

BS ae 

ey 


Fig. 1.—General arrangement of the apparatus for the tests. 
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moved up and down slowly about 3 microamps from 


amount for other readings. The circuit used was a simple- 
crystal circuit shown in Fig. 2. 

The first test was on the afternoon transmission fro 
2EH. This station was ten miles away and is a relay 
Fig. 3 gives.a 
reception curve for various lengths of aerial, and is de- 
rived from the table below :— 


Length of Kite Rectified Current. Aerial Capacity. 
Aerial in Ft. Microamps, 2EH. Microfarad. 
140 28 00034 
120 20 00029 
100 12 .00024 
80 8 .00019 
6) 4 .00015 
40 l .00012 
Home Aerial, 
100ft. x 35ft. \ et 


A study of this result will show that a kite aerial rooft. 
long gives twice as good results as the home aerial, and 
the kite aerial has a lower capacity by a small amount. 
The permanent home aerial is a very good aerial, and 
may be considered better than many aerials used for 
broadcast purposes. Another aerial, about 25ft. high, 
only gives 2 microamps of rectified current-on the same 


MICRO - AMPERES 


120 


60 80 100 140 
LENGTH OF KITE AERIAL IN FEET 


Fig. 3.—Curve showing the relationship of rectified current to 
the length of the aerial. 
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Kite Aerials.— 
crystal and earth. A better o of the yeta 
gave results as in the table below :— — 


Length of Kite . Rectified Current. 
Aerial in Ft. Microamps, 2EH. 
: 140 35 
120 a 22 
100 14 
80 8 
Home Aerial: 7 


With the same crystal setting, measurements were next 
made on 5SC, distant about fifty miles, and the follow- 
ing table compiled :— 


Length of Kite Rectified Current. Aerial Capacity. 
Aerial in Ft. Microamps, 5SC, Microfarads. 
140 2.0 .00031 
120 1.4 .00027 
100 : "0.7 .00024 
Home Acrial. 0.3 .00027 
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Loud-speaker Results. 


Speech from 5SC was just understandable on the home 
aerial, and with a rectified current of 35 microamps from 
2EH ‘speech was about R4. Rudiments of speech could 
be detected with a rectified current of 0.05 mieroamp 
and lower still. Good loud-speaker results were obtained 


-on 1-V-1 with a station that gave o.2 microamp on the 


crystal. Loud-speaker results were possible on weaker 
signals than this, but called for more reaction and critical 


adjustments, and the quality was spoiled by the magnifi- 


cation of parasitic noises. 

These tests clearly indicate that the kite aerial can fill 
a gap in outdoor radio that cannot be filled in any other 
way. Such an aerial is not difficult to handle, but do 
not omit to make the reel fast to some secure support 
before flying the kite. Otherwise this is forgotten 
afterwards, and the sight of your portable wireless set 


-emitting music as it slowly drifts above the heads of a 


thickly populated seaside beach might well cause con- 
sternation to the uninitiated. 


A NEW SUPER-REGENERATIVE CIRCUIT. 
| Magnification of L.F. Currents. 


HE principles of the super-regenerative receiver for 
the magnification of wireless signals are probably 
well known to readers of this paper, and the new 

circuit for the magnification of L.F. currents illustrated 
here appears to be based on similar principles. A valve 
with its plate and grid circuit retroactively coupled is 
furnished with a quenching arrangement so that it is in 
the super-regenerative state, while the L.F. currents to 
be amplified are applied to the grid circuit, which also 
includes an oscillatory circuit tuned to a high frequency. 
In practice this tuned circuit is given a frequency which 
is high compaired with the quenching frequency, with the 
result that a degree of amplification is obtained which 
varies with the natural frequency of the tuned.-circuit and 
varies inversely with the quenching frequency. 


INPUT = 


Connections of the super-regenerative amplifier for 
the magnification of speech frequency currents. 
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Referring to the illustration, which shows the connec- 
tions of an amplifier suitable for magnifying speech 
currents,’ the input to the grid of V, is by means of a 
transformer, 1, and the operating point of the valve can 
be fixed by means of the potentionteter 2. The grid 
circuit also contains a tuned circuit, 3, which can be 


-adjusted by the condenser 4, the condenser 5 serving as 


a H.F. bye-pass. 

In the anode circuit of V, is connected the reaction 
coil 6, telephone transformer 7, and the plate battery. 
The grid of valve V, is connected in shunt with that of 
V,, the effective resistance of V, being varied at the 
quenching frequency by a valve, V,. This valve has 
the usual circuits for generating oscillations, and 
the frequency is normally adjusted to a value 
just above the limit of audibility. . For 
the magnification of telephone signals, 
for instance, the anode circuit of valve 
V, may be tuned to 20,000 cycles, and 
the natural frequency of circuit 3. 4 may 
be 10,000,000. Circuit 8 takes a supply 
of oscillating current which passes 
through the reverse reaction coil 9 for 
quenching. 7 

Although for the amplification of 
speech many forms of quenching ap- 
paratus may be emploved, that shown 
in the figure relies upon the quenching 
due to variation of the positive or nega- 
tive resistance of the circuit of valve 
V, by the reversed reaction coupling. 
The arrangement also partly acts as a 
variable shunt to the grid eircuit of the 
valve V, provided by the second valve 
V., the effective resistance of which is 
varied at the quenching frequency. 


! British Patent No. 236,979, 
by J. B. Bolitho. 
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Latest Products of the Manufacturers. . 


COSMOS CRYSTAL RECEIVER. 

ESSRS. METRO-VICK SUP- 
PLIES, LTD., 4, Central Build- 

ings, Westminster, 8.W.1, have 
placed on the market concurrently with 
the opening of the Daventry station a 
very compact crystal receiver of new 
design. The base of the receiver is 


> 


Cosmes crystal receiver. | 


eircular and carries in the centre a tuning 
condenser. At one side of the base is 
mounted the crystal detector, aud dia- 
metrically opposite to it a series of four 
plugs with a short- -circuiting connection 
which enables the tuning condenser to be 
counected alternatively across one-third, 


two-thirds, or the whole of the tuning 
coil. In appearance this coil resembles an 
H.F. transformer, and is plugged into 
four sockets in the hollow base of the 
instrument. The spacing of the clips 
holding Me e crystal detector is such that 
the Cosmos ‘‘ Permtector’’ may be sub- 
stituted for the more usual galena and 
catwhisker detector. A loop is provided 
at one side of the base and it is intended 
that the set should be hung on the wall. 


The knob of the tuning condenser is- 


shaped so that the telephones may be 
hung upon it when the set is not in use. 
The instrument is robustly constructed and 
well finished. 


9000 


CLIP CONNECTIONS. 


For experimental work a spring clip 
connection similar in construction to an 
ordinary tie-clip has innumerable appli- 
cations. It is particularly useful in work 
with transmitting apparatus where ad- 
justable tappings have to be taken from 
inductances wound with bare wire. The 
clip connections manufactured by Messrs. 
S. H. Collett, 52-54, Hampstead Road, 
London, N.W.1, are very strongly made, 


Coħet clip connector. 


and are provided with a neck of large 
diameter capable of holding thick stranded 
cable as well as the ordinary gauges of 
connecting wire and flex. 
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COLUMBIA RADIO BATTERIES. 


Dry cell batteries, whether for filament 
heating or for plate current, are apt to 
be troublesome components unless care is 


<< g 
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Tapped tuning coil and ‘‘ Permtector,”’ 
for uge with the Cosmos crystal receiver. 
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taken to choose batteries of suitable 
capacity for the demands made upon 
them. Years ago it was known that the 
dry cell battery was only suitable for 
supplying intermittent loads, and they 
were used in electric bell and telegraph 
and telephone installations. With the 
coming of broadcasting and the use of 
amplifying valves, dry cells which would 
supply a small continuous current for 


New Columbia H.T. battery. 


fairly long periods were developed, but 
of late it has been recognised that these 
small batteries are quite unsuitable for 
supplying economically the relatively large 
plate currents required by modern re- 
ceivers. A set with four valves having 
a low impedance valve in the output stage 
may take a plate current as high as 
20 milliamperes, and to deliver this load 
satisfactorily large and carefully con- 
structed dry cells are required. While a 
battery of small cells will give this cur- 
rent for a time, a battery of twice the 
capacity will probably last three times as 
long. The battery illustrated here, 
known as the Columbia battery and 
manufactured by the National Carbon 
Company, is a heavy duty battery, de- 
signed for furnishing large currents for 
lengthy periods. The battery illustrated 
is of 45 volts with a tap of 224 volts, and 
measures &%in. x Tin. x34in., and will 
economically deliver currents of 50 mili- 
amperes. It is a well-made component. 
and of convenient size, and it is to be 
recommended. The distributing agents 
in this country are Messrs. J. R. Morris. 
508-509, Imperial House, Kingsway, Lon- 
don, W.C.2. 2 
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A NEW CRYSTAL DETECTOR. 


The Lamplugh micrometer crystal detec- 
tor has many features which should 
appeal to the discriminating amateur. The 
crystal is held in spring claws which are 


ee 


The Lamplugh micrometer crystal 
detector. 


opened by pressing the plunger in the 
end of the adjusting arm. This arm is 
carried in a ball joint so that any point 
on the crystal may be brought into con- 
tact with the catwhisker which is norm- 
ally stationary. For final adjustment, 
however, a micrometer movement is im- 
parted to the catwhisker by the knurled 
knob on the front of the base. This 
knob moves the point, which is carried 
on a cross piece between vertical guides, 
through the medium of a lever in the 
base of the instrument. 

The body of the detector is a massive 
. ebonite moulding, as rigidity is essential 
if the micrometer adjustment is to be a 
success. The crystal and catwhisker are 
protected from dust by an easily remov- 
able glass dome, and a white background 
let into the base facilitates the pre- 
_liminary adjustments. 

The detector is manufactured by 
Messrs. S. A. Lamplugh, Ltd., Kings 
Road, Tyseley, Birmingham. 

o0o000 


LISSEN WIRE RHEOSTAT. 


The wire-wound filament rheostats and 
potentiometers manufactured by Messrs. 
Lissen, Ltd., Woodger Road, Goldhawk 
Road, London, W.12, follow standard 
practice in design and are very neat in 
finish and appearance. The resistance 
element which is wound on a strip of 
insulating material is well fitted to the 
moulding and does not move under the 
pressure of the contact arm. 


Lissen wire-wound filament rheostat. 
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A “one-hole fixing” bush is ineorpor- 
ated in the moulding and an engraved 
circular dial for fitting to the front of 
the receiver panel is also provided. 
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AMPLION IMPROVEMENTS. 


Messrs. Alfred Graham & Co. have re- 
cently introduced some minor modifica- 
tion in the construction of their loud- 
speakers, of models A.R.114, A.R.19, and 
A.R.23, 

The flare is now fitted with a threaded 
metal screw and is firmly held to the 
sound conduit by a heavy rubber bush, 
which, in providing a secure fixing, per- 
mits of the loud-speaker being readily 
dismantled. The oak and mahogany 
horns are constructed in an improved 
manner by the introduction of metal rib- 
bing between the wooden sections and 
round the front edge of the flare. This 
latter modification renders the loud- 
speaker much more durable, producing a 
robust construction and adding very much 
to the appearance. | 

The Amplion loud-speaker requires no 
endorsement as to performance, and one 
of. the standard ‘‘ Dragon ’’ A.R.19 models 
recently tested gave the excellent repro- 


.duction typical of this class of 
instrument. 
0000 
THE “SUCCESS ” MICROTUNE KNOB 
AND DIAL. 
Two separate components are used in 
this fine tuning adjustment; a special 


dial with gear teeth of fine mesh cut `n 


Geared dial and vernier adjustment by 
Messrs. Beard and Fitch, Ltd. 


the periphery, and a bearing pillar carry- 
ing a pinion wheel and fine adjustment 
knob. The bearing pillar is of ebonite, 
and is at about 45° to the receiver panel, 
being held in a suitable position by two 
screws. The pillar is bushed to take the 
pinion shaft. 

Normally the pinion is held away from 
the geared dial by a spiral return spring, 
so that excessive wear of the gears 
during rough adjustment is avoided. By 
depressing the fine tuning knob the gears 
are engaged and a 20 to 1 movement of 
the main dial is obtained. It is interest- 
ing to note that the spring adjustment 
on the pinion enables the gears to be 
properly meshed, and that there is con- 
sequently an entire absence of backlash. 

The manufacturers are Messrs. Beard 
and Fitch, Ltd., 34, Aylesbury Street, 
London, E.C.1. 
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LOW-LOSS VALVE HOLDER. 


The valve holder for short wave work 
made by Messrs. N. B. Webber and Co., 
Ltd.. Vale Road. Oaklands Park. Wev- 
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bridge, is constructed from ł in. sheet 
ebonite of best quality. The valve 
sockets are connected by means of lateral 
screws to soldering tags on the sides. 
In order to reduce capacity between the 
sockets and losses in the dielectric, slots 


Low capacity valve noides for short wave 
wo 


have been cut to remove as much of the 
ebonite between the sockets as is con- 
sistent with mechanical strength. 
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WOODHALL VERNIER COIL HOLDER, 


The chief merit of this component is 
its compactness. It will be apparent 
from the photograph that 
the space occupied when 
the coil holder 1s mounted 
behind the panel is very 
small. A further advan- 
tage is that the movement 
of the coils is at right 
angles to that usually 
adopted, a feature which 
should prove useful when 
arranging the layout of components in 
portable sets where space is limited. 


The moving coil holder is loosely 
mounted in holes in the ebonite side 
pieces, and its movement is controlled by 


spiral return springs and a cam 
wheel actuated from the front of the 
panel. A 90° movement of the coil is 
thus obtained with a 360° movement of 
the tuning dial. The graduated dial it- 
self is pressed from sheet material. 

Terminals for each coil are fitted at 
the sides, and direct connection is made 
to the coil plugs and sockets in the case 
of the moving coil through the spiral 
springs. 

The manufacturers are The Woodha!] 
Wireless Manufacturing Co., Ltd., 21, 
Garrick Street, W.C.2. 


two 


Compact vernier coil holder for panel 
: mounting. 


- =y m m +r 


Cn 7 


-wÁ -— e o O m ṢI 
' 


G 


AUGUST 26th, 1925. 


267 


The Origin and Utility of “ Letters Patent.” 


at 


granting of monopolies in all sorts of arts and 

manufactures a very lucrative business, and one 
which seemed capable of almost endless expansion. But 
this enterprising procedure, though a very good thing 
for the Monarch, was exttemely bad for the industry of 
the country owing to the restricted trade and enhanced 
prices which resulted from it. Parliament, which in 
those days was just beginning to feel the fullness of 
its power, had struggled for long against this abuse of 
the Royal prerogative, and finally, towards the close of 
the reign of James I., put an end to it by the passing 
of the famous Statute of Monopolies. This statute 
declared that all future grants of monopolies should be 
void except, ‘‘ . any letters patent and grants of 
privileges for the term of fourteen 
years or unedler hereafter to be made 
for the sole working or making of any 
manner of new manufactures within 
this realm to the true and first inven- 
tor and inventors of such manufac- 
tures which others at the time of 
making such letters patent and grants 
shall not use, so as also they be not 
contrary to-the law or mischievous 
to the State by raising the price k 
of commodities at home or hurt of trade or generally 
inconvenient . . .’’ The whole of the present law 
of patents is based on this section of the Act of 
1623, which, having been gradually elucidated and 
crystallised into concrete form by the decisions in 
numeroys cases, is now embodied in the Patents and 
Designs Acts of 1907 and 1919, of which the former is 
the principal, and the rules made thereunder. 

A “ Patent °’ is, or more correctly ‘‘ Letters Patent ’’ 
are, the open record of the Crown in Chancery of the 
fact that the patentee has been granted a monopoly in the 
use of a certain invention. It is incorrect, though quite 
usual, to call the invention itself or the monopoly a 
“patent. ”? 


Pa to the year 1623 the Crown had found the. 
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Correspondence 


Who May Take Out a Patent ? 


Referring to the above quoted section of the old 
Statute, we find the answer to this question in the words : 
“the true and first. inventor and inventors of such 
manufacture.’’ ‘This seems plain enough, but it has been 
the centre of much litigation and calls for some con- 
sideration here. 

In the first place a would-be patentee has to make a 


By,OUR LEGAL CORRESPONDENT. |... 
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3 indicates that many 
| readers are unfamiliar with the law re- 
: lating to the granting of patents. In 
: this article our Legal Correspondent ex- 
: plains how a patent should be taken out, 
: who may apply for a patent, and what 
«constitutes a patentable invention. 
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declaration that he is in possession of an invention of 
which he claims to be the true and first invéntor. He 
must, therefore, be in a position to make a true dedlara- 
tion to this effect, and for that reason he must be the 
true and first inventor of every part of that which he 
claims to have invented. ; l 

The Patents and Designs Act of 1907, which contains 
most of the law on the subject at the present time, says 
that a patent may be applied for by ‘“‘ ... any person. . 
whether he is a British subject or not.” ‘‘ Any person ” 
includes children and lunatics, and, though followed by 


the word ‘‘ he,” women and girls also. Decided cases, 


however, show that alien enemies and persons who have 
found things out through their employment as public 
officials cannot be granted patents. | 

Where there are a number of ‘‘ true 
and first inventors,’’ all must apply 
together for the patent/ which will be 
granted to them jointly. But as long 
as the inventor, or all of them if more 
than one, is included, any number of 
outsiders may join in the application. 
Thus, where a member of a firm in- 
vents something the whole firm may 
apply for protection, provided the 
actual inventor applies with them. 

It sometimes happens that two or more persons 
separately invent the same thing, but the only one who 
succeeds in patenting it is not the one who first thought it 
out. That is-owing to the legal meaning of the words 
‘first inventor.’ In this respect they do not neces- 
sarily mean the first man to think the thing out in. his 
own mind, which would be a very difficulf point te 
decide, but he who, having thought it out first, makes 
it public. The invention, however, must not be made 
public before it is patented, and therefore the meaning 
of the words really amounts to ‘‘ the first successful 
applicant for the patent.’’ If, therefore, you have 
invented something of value patent it at once or you may 
be forestalled. 


x What May be Patented ? 


To this question again we find an answer in the words 
of the, old Statute which speaks of ‘‘ grants of privileges 
for the sole working or making of any manner of new 
manufactures.” The word ‘‘ manufactures °? is: here the 
crucial word, and we find an admirable exposition of 
it in the following words of Lord Tenterden (then Chief 


Justice Abbot): ‘f Now the word ‘ manufactures ’ has 
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The Law of Patents. 

been generally understood to denote either a thing made, 
which is useful for its own sake, and vendible as such, 
as a medicine, a stove, a telescope, and many others, or 
to mean an engine or instrument, or some part of: an 
engine or instrument, to be employed either in the 
making of some previously known article, or in some 
other useful purpose, as a stocking frame or an engine 
for. raising water from mines.’’ Though this dictum 
is a hundred years old it is fully applicable to the Act 
of 1907 and the law of the present day. 

But obviously not all manufactures are patentable, 
they must be ‘‘ new manufactures.” That is, they 
must be new within the realm, ‘new to the British public. 
Therefore, a thing which is not new in a_ foreign 
country may still be patented here if not previously 
known in this country. 

From this we see that the full answer to the question, 
‘What can be patented? ” is that it must be something 
which is new in this country, and something made which 
is useful and saleable for its own sake, or with which 
something useful can be done. Utility is, indeed, very 


forcible evidence of newness, for if the production of a ` 


thing is immediately met with a demand, which would 
not occur if it were not useful, it is fairly conclusive 
that there had previously existed an unsatisfied need. 

The new discovery of a natural phenomenon cannot 
he the subject of patent rights, but the discovery of such 
a phenomenon together with a method of applying it 
to some useful purpose may be. And a new application 
of an old principle has been held to be a good subject 
equally with a new principle to be applied in the same 
manner as an old and known one. As was said by the 
Master of the Rolls in the case of Lyon v. Goddard, the 
question is: ‘‘ Has there been an exercise of the in- 
ventive faculties? That depends upon a true view of 
all the circumstances, and it cannot be governed in any 
one case by the finding of fact on a totally different 
invention.”’ 

Application for Patents. 


Grants of patents are made through the Patent Office, 
at 9, Southampton Buildings, Chancery Lane, W.C., 
from whence also the necessary forms may be obtained. 
The forms most usually required are the following, but 
there are in all thirty-nine forms for various purposes. 
The fees are paid hy the means of stamps affixed on the 
forms. l 


a 


No. of : 

Form. Subject. Fee. 
1 Application for Patent g jo o £l 
2 Provisional Specification ee te ae — 
3 Complete Specification ik p4 ga £3 
6 Application for extension of time for leaving 


Complete Specification (maximum exten- 
sion one month) pN a4 et oe £2 


In an ordinary ease there are two methods of apply- 
ing for a patent. They are :— 

(1) The submission of one copy of form No. r and 
two of No. 2 in the first instance, and a copy of No. 3 
any time within nine months afterwards, or, 
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(2) The submission of one copy of form No. 1 and 
two of No. 3 together. One copy only of. the last- 
mentioned form need be stamped, but in other respects 
they must be identical. 

Typewriting or printing is recommended, but hand- 
writing will be accepted if very clear and in permanent 
black ink. One side ‘only of good quality white foolscap 
should be used and a quarter margin left blank. 

Preparing Specifications. 


The Provisional Specification must. contain, besides 


the name and other particulars of each applicant, the 
title of the invention, and a fair and clear description 
of it. ` In this document the invention need not be 
described in detail, and drawings are not obligatory. 


-The Provisional Specification must be dated at the foot 


and signed by each of the applicants, if more than one. 
- The Complete Specification is a document which 
and must be 
submitted within nine months (unless extension to ten 
months is obtained) of the date of the Provisional 
Specification, otherwise the application will be deemed 
to have been abandoned. ‘This form also contains 
particulars of the applicants and the title of the in- 
vention, all of which must correspond exactly with those 
given on the previous form. 


vention as would make it possible for a competent work- 
man to carry it into effect without any further -instruc- 
tions. Drawings are generally necessary with the 
Complete Specification, which should be entirely inde- 
pendent of and complete Without the Provisional Specifi- 
cation, but must be about the same invention. 

This document concludes with a statement of claims 
showing what is claimed to have been invented. The 
form contains the proper preamble for this statement. 
It must be signed and dated as in the previous case. 

Duration of Patents. 

The normal term of an original patent is sixteen years. 
but its continuance beyond four years is subject to the 
payment of an annual ‘renewal fee before the expiration 
of each current year. . 

Payment in this case also is made by the means of 
stamped forms, the appropriate form being No. 14. 
This form, stamped £5 and submitted before the end 
of the fourth year, entitles the patentee to the renewal 
of his patent up to the end of the fifth year. The fee 
for the sixth year (payable in the same manner before 
the end of the -fifth year) is £6, and that for the 


seventh 47, and so’on, increasing by £1 every year up 


to the end of the sixteenth year. All or any of these 
fees may be paid in advance. No days of grace are 
allowed, but extension of time for renewal may be 
granted on payment of a maximum fee of £20. 

Any extension of the term of a patent beyond sixteen 
vears can only be granted by an order of the Court. 

The various publications of the Patent Office, most 
of which are of considerable interest to inventors and 
others, may be consulted free of charge at the Patent 
Office Library and also at the public libraries in about 
twenty-six of the larger cities and towns in the country. 
They are also on sale at the Patent Office, from whence 
a complete list may he obtained gratis. 


This specification must | 
contain such a full and complete description of the in- 
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A Now Loud-Speaker. 
(No. 220,382). 


Captain H. J. Round, whose name is 
familiar to wireless amateurs, describes 
in British Patent No. 229,582 the con- 
struction of a loud-speaker. The loud- 
speaker, one modification of which ‘is 
illustrated in the accompanying. diagram, 
is of the hornless type, the diaphragm 
being of rather large size. The arrange- 
ment very much resembleq an umbrella 
or parasol. In the illustration it will be 
seen that the umbrella-like structure is 
composed of a diaphragm D of paper, 
silk, or similar material stretched on a 
series of ribs, which are connected - by 
links L to a ring R, which is pinned to 
a shaft or stick S. The end of the shaft 
carries an armature which is adjacent to 
the ‘se of the. electro magnet E. 
Speech ‘currents are passed through the 
coils of the electromagnet and attract the 
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Principle of the new loud- 
speaker designed by Capt. 
Round. (No. 229,382.) 


armature, which in turn imparts motion 
to the diaphragm by means of the rod S 
and links. Several modifications of the 
scheme are described in the specification. 
For instance, it is found that with a dia- 
phragm of large diameter the lower 
musical tones are emphasised to an extent 
which is detrimental to quality. It is 
therefore recommended that a smaller 
diaphragm should be used to enhance the 
higher harmonics. 
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Short Wave Coils. 
' (No. 231,978). 


A now familiar and exceedingly effi- 
cient form of short wave inductance is 
described by F. H. Haynes in the above 
British Patent. The object of the inven- 
tton is to produce a really low-loss induct- 
ance characterised by reducing the 
amount of dielectric in the field of the 
coil to a minimum. The coils are con- 
structed by making a number of holes H 
‘0 strips of insulating material I. The 


Waves of the Wireless Engineer. 


inductance is made from a rigid wire W, | 


and is wound into helical formation, The 
inductance is then threaded through the 
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holes in the strips, resulting in an ex- 
ceedingly rigid structure—a point of 
prime importance when dealing with very 
short waves. 
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The R.I. Transformer. 
(No. 230,981). 


The construction of the Radio Instru- 
ments transformer is described in the 
above. British Patent by W. A. Appleton 
and J. Joseph. The accompanying illus- 
tration shows diagrammatically the in- 
ternal construction of the transformer. 
The novelty of the construction of the 
transformer lies essentially in the method 
of winding the core. Both the primary 
and secondary, coils are wound in annular 
sections, and the sections are spaced 
apart from each other. The transformer 
is shown in half-section in the illustra- 
tion. In this particular transformer the 
secondary sections S are shown wound 
over a core before the primary P, the re- 
verse arrangement being more usual. The 
sections are wound on a bobbin B com- 


with sectionalised 
(No. 230,981.) 


R.I. transformer, 
` windings. 


posed of an insulating tube T provided 
with flanges F and are insulated between 
the windings with separators Z. The 
idea of the separators, of course, is to 


—_ 


ues 


reduce the capacity between the primary 
and secondary windings, while the idea of 
sectional winding is to reduce the self- 
capacity of the windings as a whole. The 
transformer core is of the closed type, and 
is clamped between end brackets E, which 
carry two ebonite terminal plates N. The 
peoria ion is exceedingly detailed, and 

escribes the actual manufacture of the 
transformer very fully. The novelty of 
the invention, of course lies in the par- 
ticular sectionalising arrangement. 
Readers should remember, however, that 
transformers were sectionalised for pur- 
poses other than wireless many years be- 
fore the scheme was applied to” speech 
transformers. 
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An Interesting Spade Tuner. 
(No. 231,952). 
A rather interesting form of spade 
tuning is described in the above British 
Patent by N. H. Clough. It will be re: 
membered that with the ordinary system 


Spade tuner giving wide range of in- 


ductance. (No. 231,952.) 


of spade tuning the inductance is wound 
in the form of a flat coil, and is in close 
proximity to a thick copper plate, which 
can be moved across its surface. Accord- 
ing to the present invention the induct- 
ance, in one modification which is shown 
in the accompanying illustration, is 
wound upon a hemispherical former 
somewhat similar to the one half of the 
familiar variometer rotor. Thus in the 
diagram a single large coil is wound on 
a hemispherical former F as indicated, and 
a hemispherical metal plate H is pro- 
vided with a knob for rotation. Thus it 
will be seen that on 1otating the shaft the 
metallic hemisphere will move over the 
winding, and thereby vary the inductance 
value. Another modification is shown in 
the other half of the illustration, in which 
three coils, 1, 2, and 3 are provided, each 
having different inductance values, and a 
switch (not shown) is provided for putting 
each coil into circuit as desired. Thus a 
continuous inductance value can be ob- 
tained by 360 degrees Kakon of the 
tuning device, which in this case is of 
somewhat different shape. 


A 39 


270 


= =i) . op = = 
LEN LETTERS To 
=i. THE DITOR 


PK 
\ \ 
\ 
~S F4 ma ~— 
< j : = 
f = a Pi 


o \ A be a = 7 An — — =: 
- . \ = | = 
‘ 4 V “ = r . a = = 
` Ph N a " =: VE z kan 
r, í . = | = ` > D \ 
bafi mere 5 Bete ss 00 Sey,. A r - ea = i isihiiaiiisnsid hiidh LER — 
T5 Í £ =] 7 SSS J y 
-E ——_ = 1 
—_— —— a SO 


= x P - 53 = = z= ‘ 
IAC TAs i GU = EAEE AOE ECEE 


The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,”’ 139-140, Fleet Street, E.C.4, and must be accompanied by the writer's name and address. 


_ m moe a REE nite: a ills a esa 


STRAY CAPACITIES IN THE REFLEX NEUTRODYNE. 


Sir,—Several correspondents have experienced difficulty in 
neutralising stray capacities in the reflex neutrodyne receiver 
described in the issue of July Ist. The trouble appears to 
be in not getting the “silent point,” in the neutralising con- 
denser, clearly defined. 

It should be emphasised that if the components are arranged 
in such a manner that the interelectrode capacity of the first 

valve is more than neutralised, 
METAL SLEEVE ‘it is impossible to balance this 
capacity in the usual way 

Under such circumstances it 


GLASS TUBE 


Alternative neutralising con- 


a denser for the reflex neutro- 
5 dyne receiver described in the 

Po) issue of July ist. 

<< 

or 

t 

oo 

aia’ ıs advisable to dispense with 


the neutralising condenser shown 
in the original receiver, and 
use one of the conventional 
type consisting of two pieces of ‘‘ bus-bar’”’ wire, a glass tube 
and a metal sleeve. 

This should be connected as shown in the accompanying 
diagram. 

The receiver should then be adjusted for neutralisation in 
the usual manner. Ye 

It might be pointed out that this adjustment is rendered diffi- 
cult if the audio-frequency transformer is mounted too near 
the grid circuit of the detector valve. H. A. HARTLEY. 

Westminster, S.W.1. 


H.T. 


A TALK WITH YUGO-SLAVIA. 


Sir,—With reference to the paragraph entitled ‘‘A Talk 
with Yugo-Slavia,” on page 195 of your issue of August 12th, I 
am sorry to have to contradict Mr. Partridge. My station 
(G2UV) has, however, been in contact with Yugo-Slavia, 7XX 
on several occasions. My first communication with this station 
was carried outon June 11th of this year and was duly reported 
in Uhe Wireless World of July lst. At that time the input at 
my station was 9 watts (dry cells). 7XX reported that he was 
getting my signals at R6-R7. 

Harlesden, N.\W.10. 


W. E. F. CORSHAM (G2UV). 
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SWEDISH VESSEL'S SHORT-WAVE TESTS. 


Sir, —As it might be of some interest to you and for the 
British transmitters, I write to give some information about a 
short-wave transmitter to be put on the Swedish motor-liner 
“San Francisco.” 

The ship is running between Stockholm and Buenos Aires, 
and will on these voyages carry a 100-watt short-wave set with 
a wavelength range of 25-50 metres. The set will werk with a 
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Telefunken 100-watt valve and on a straight, single-wire aerial 
75ft. in height. 

The “ San Francisco,” whose call-sign is SGC, is expected to 
leave Gothenburg on August 20th for Buenos Aires and will be 
glad to carry out tests with the amateurs in any part of the 
world. Operation hours will probably be 0060-0070 G.M.T. and 
1800-1900 G.M.T., etc. The wavelengths will be one between 
23 and 25 metres and at least one longer, between 35 and 45 
metres. 

The preliminary tests start immediately, and we hope to get 
in communication with many British transmitters during the 
voyage. 

Wishing the best of success to your excellent magazine, 


Stockholm. TORSTEN ELMGUIST (SMZS). 
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TRANSFORMER DESIGN. 


Sir,—Through the culumns of your paper I should like to be 
allowed to issue a warning to amateurs with regard to trans- 
formers marketed by makers of repute (?). 

The first point, and the more common one, is that these manu- 
facturers often make two types of transformers, marked ist 
and 2nd stage, and in practically every case the lst stage trans- 
former is of high ratio and the 2nd stage of low ratio. 

Now, as the Ist stage usually fellows a detector valve of high 
impedance, a low ratio transformer is invariably required, and 
as that used in a second stage usually follows a valve of low 
impedance a high ratio transformer may be used. Therefore, 
not only is it misleading for the beginner, but detrimental to 
the makers themselves. . 

The second point is far more serious, and that is that in 
more cases than one the writer has found that the ratios of 
these transformers have been changed by decreasing thé size of 
the secondaries, the primaries remaining the same. 

The above remarks refer, not to cheap components, but to 
some of the most expensive. The writer has been “stung ” 
himself, and on writing to one of the firms asking for an expla- 
nation for reducing the size of secondaries, he received a repl 
but no information. A. R. TURPIN. 

London, W.C.1. 


THE B.B.C. AND MONOPOLY. 


Sir,—You state in your leader that ‘interest in it has subsided 
to a great extent.” But I believe there is great interest taken 
in the above in one part of the country, simply because in most 
parts of North Wales they have no means of listening-in, except 
through the mediuin of expensive valve sets 

The B.B.C. has not made a network as complete as possible, 
except where the large towns are concerned, as the nearest 
broadcasting station to North Wales is Manchester, with Liver- 
pool as a relay station. 

I believe if the B.B.C. would only consider the matter, they 
would see that a relay station in North Wales would be filling 
up a long-felt want, and naturalty appreciated by thousands 
more that could afford a modest-priced set only. 

AMATEUR. 
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EADERS PROBLEMS dg 


_-Readers Desiring to Consult “The Wireless World ” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. | 


Incorrect Connections of an Amplifier. 


j READER recently purchased an 
amplifier for addition to a_single- 
valve receiver which he possesses, 

in order that a loud-speaker might be 
operated. He connected this instrument up 
in the usual manner with the input ter- 
minals of the amplifier attached to the 
telephone terminals of his receiver, and 
took the usual connections from his L.T. 
and H.T. batteries to the appropriate ter. 
minals on the amplifier. The valves, how- 
ever, failed to light, and after a. tew 
moments smoke issuing from the amplifier 
caused our reader to disconnect all bat- 
teries and promptly investigate matters, 
with the result that he discovered that a 
considerable portion of the rubber sleev- 
ing on the wiring of the amplifier was 
charred. He has forwarded to us wiring 
diagrams of both receiver and amplifier, 
from which it can be plainly seen that 


the trouble was due to short-circuiting of > 


the accumulator. This was brought about 
by the fact that in the amplifier the 
H.T.— was‘ internally connected to 
L.T.+ instead of L.T.—, as in the case 
of the receiver, ‘This, of course, resulted 
in short-circuiting of the L.T. battery 
when all connections were made. 

The best thing to do under these cir- 
cumstances is to alter the internal con- 
nections of the amplifier so that H.T. — 
connects to L.T.—, thus preserving the 
correctness of the terminal markings. 
although actually a remedy can be effetted 
by merely reversing the connections of 
the L.T. battery to the amplifier, When 
purchasing an amplifier for use with any 
receiver, care should alway® be exercised 
to see that this connection in the ampli- 
fer corresponds to that in the receiver. 
It is unfortunate that valve apparatus is 
not standardised from the point of view 
of this connection, althongh it must be 
admitted that most of the leading manu- 
facturers adopt the common minus con- 
nections. The effect of making the con- 
nection of H.T.— to L.T.— or to 
L.T.+ was discussed in the Readers’ 
Problems section of this journal for 
April 22nd, 1925. 
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Double Rectification Crystal Receivers. 
READER asks what is meant by a 
double rectification recetving circuit. 

As is well known in the case of 
an ordinary crystal set, for instance, only 
one half of the oscillatory current set up 
in the aerial circuit by the incoming sig- 
nals is rectified, the other half of the 
current representing, as it were, so much 
wastage, In a double rectification cir- 


cuit, however, an attempt is made by 
means of using two crystals in conjunc- 
tion with a telephone transformer: having 
a double primary winding to rectify both 
halves of the wave, the combined output 
being applied to the telephones through a 
transformer of special design. In prac- 
tice, however, very little additional sig- 
nal strength is obtainable by this method. 
However, it is possible by using this 
method to construct a crystal set in which 


P 


Fig. 1.—Connections of crystal receiver 
employing the double rectification 
principle. 
no reduction is caused in signal strength 
ly using two pairs of telephones over that 
obtainable when one pair only are used. As 
is well known, it frequently happens that 
owing to a crystal set being used on the 
outside fringe of the effective crystal 
range of a broadcasting station, reception 
is quite comfortable on one pair of tele- 
phones, but upon a secend pair being 
added the strength is reduced, so that en- 
joyable reception on two,pairs of head- 
phones is not obtainable. The use of the 
circuit which we give in Fig. 1 does 
much to overcome ‘this difficulty, each 
crystal rectifying different halves of the 
wave, and thus making use of more of 
the available energy in the aerial circuit. 


0000 
Obtaining Reaction in Neutrodyne 
Receivers. 


N the usual form of neutrodyne re- 
ceiver which employs two or more 
stages of high frequency, it is not 

customary to make any provision for re- 
action, since it is usually found that the 
two H.F. stages provide sufficient sensi- 
tivity for all ordinary purposes. For re- 
ception of stations situated at extreme 
distances, however, some form of regener- 
ation is certainly desirable, whilst in 
addition the use of a certain amount of 
this very useful property assists very con- 
siderably in promoting selectivity. There 
are three main methods of bringing about 
oscillations in a receiver of this type. In 
the first place a reaction coil may he 
added, reaction being carried from the 


plate circuit of the detector valve to the 
grid coil of the first H.F. valve. 
Secondly it will be found that by con- 


siderably increasing the value of H.T. 


supplied to the H.F. valves oscillation 
can be brought about, although. it is 
advisable to include about 14 volts grid 
bias on the H.F. valve in order to keep 
the plate current within economical 
limits. Probably, however, the most con- 
venient method is to make the neutrodyne 
condenser associated with the first valve 
variable, and then in order to bring about 


` regeneration, the first valve may to some 


extent be deneutralised by varying this 
condenser. The condenser associated with 
the first valve can be mounted so that its 
handle protrudes through the front panel 
in a convenient position, although the 
neutralising condensers associated with 
the other stage or stages of H.F. can 
be mounted on the base-board and per- 
manently adjusted. 
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Efficiency in Reflex Receivers. 


READER bas written to ask 
whether “‘ retlèxing ’’ can in any 
manner increase the range of a 
receiver, all other things being equal. In 
particular, he wishes to know whether, 
assuming that he built a very efficient 
l-v-O type of receiver and obtained a 
given range for it, he could expect an 
increase of range (as distinct from signal 
strength on stations already within 
range) by efficiently reflexing the H.F. 
valve, all other things being equal. 
Let it be said in the first place that 
reflexing tends slightly to decrease the 
H.F. efficiency of the valve; and’ so 
we should normally expect a slight re- 
duction in range. Yet on the other hand 
it is an undoubted fact that it is fre- 
quently possible to hear stations in a 
1-v-0 receiver in which the H.F. valve 
has been converted to a dual amplifier 
which were not heard before these altera- 
tions were carried out. The reason for 
this is quite simple. The addition of the 
low frequency ‘amplifier not only adds 
considerably to the strength of the sig- 
nals which were previously, audible, 
but also enables signals to be 
heard which previously were too weak 
to be heard although already present 
in the windings of the telephones, 
and thus stations previously inaudible 
are brought in. Obviously, then, the 
addition of L.F. amplification has in- 
creased the useful range of our receiver, 
although the actual H.F. energy im- 
pressed on the grid of the rectifying 
valve is no greater. 
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Using Transformers After Crystal 
Rectification. 
READER has raised the question of 
A what is the best ratio of trans- 
former to use after a crystal 
detector from the point of view of high 
quality of reproduction. 

The form of this question is un- 
doubtedly very misleading, since the main 
point to consider is what is the minimum 
impedance which should be possessed by 
the primary ot the transformer associated 
with the crystal in order to eliminate all 
perceptible distortion. Thg actual ratio 
is really a secondary consideration which 
depends mainly on questions of design. 
Suppose, for instance, we decided 
(wrongly it is true) that the impedance 
of this primary needed to be very 
great, this would naturally postulate 
a very large number of turns on the 
primary, and it would therefore be im- 
practicable from a constructional point 
of view to use a high ratio, since the 
large number of secondary turns required 
would not only necessitate an instrument 


of great bulk, but the self-capacity of | 


the windings wouid be high, which is, 
of course, tatal to good results, and has 
the effect of lowering and muffling the 
general tone. Therefore a low ratio would 
be called for. However, the impedance 
of an ordinary ‘‘catwhisker’’ type of 
crystal is low, and does not therefore 
require an excessive number of turns on 
the primary of the transformer following 
it, and actually an 8 to 1 transformer of 
‘reputable make will be found to give the 
best results from the point of view of 
good volume, without sacrificing any of 
the good quality which we obtain from 
the use of a crystal as a rectifier. In the 
case of a Pericon detector, however, the 
impedance required is greater, and it will 
usually be found that a 6 to 1 ratio will 
give the best results. If, however, a 
carborundum crystal is used a lower ratio 
such as 4 to 1 is recommended. 
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An Efficient Crystal Set for High or 
Low Wavelengths. 

N view of the opening of the new high- 
power station at Daventry, we have 
received a number of -requests from 

readers for the circuit of an efficient 
crystal set which can be rendered suitable 
for the reception of the local station or 
the Daventry station by a simple switch- 
ing arrangement without the intermediary 
of a loading coil. i 

It is, of course, not a matter of great 
diffculty to design a receiver of this 
kind, which can be quite simple and need 
not call upon the constructor to wind his 
own tapped coils, since standard parts 
can readil¢ be used if the circuit given 
in Fig. 2 is adhered to. The compo- 
nents required will be a variometer of 
suitable size, a four-pole switch, and two 
fixed condensers of the capacities indi- 
cated in the diagram, and the usual 
accessories. In the diagram given in 
Fig. 2, when the switch is over to the 
left, the instrument will cover the lower 
broadcasting waveband, whilst placing 
the switch over to the right will not 
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only adjust the receiver to the Daventry 
wavelength, but will also enable the time 
signals from the Eiffel Tower to be re- 
ceived. It will be seen that the instru- 


ment is, therefore, both simple and reli- 
able, since all components such as vari- 
able condensers and 
dispensed with. 


loading coils are 
In the circuit the exact 


0:00!Imfd 


Fig. 2.—Crystal receiver for broadcast 
reception on long and short wavelengths. 


value of the condenser shunting the teie- 
phones is unimportant, although the value 
given is advised, but the value of the 
remaining fixed condenser is, on the con- 
trary, very important, since it enters into 
the question of wavelength adjustment. 
The value given is suitable for all large 
types of variometers, such as the Ster- 
ling and other makes, which have their 
stator and rotor windings brought out to 
separate terminals, but, should other 
types of variometer be used, it is im- 
portant that the correct value of this con- 
denser be ascertained from the makers. 
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Reception of C.W. Stations with a 
Local Oscillator. 
READER who has successfully 
built a superheterodvne receiver 


has noticed that, contrary to his 
expectations, he is unable to receive 
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C.W. signals on the waveband over which 
his receiver operates, in spite of the fact, 
as he mentions, that a local oscillator is 
employed. 

In the case of the ordinary local oscil- 
lator which is used for reception of C.W. 
stations in conjunction with a non- 
regenerative receiver, the oscillator is ad- 
justed so that in conjunction with the 
incoming signals an audible beat note 
is formed having a frequency of 1,000 
cycles per second or so, and the actual 
frequency of the beat, and thereby the 
pitch of the received note, can be 
adjusted within the ordinary limits of 
audibilitvy according to desire, by merely 
altering the tuning constants of the oscil- 
lator valve circait. Thus the carrier 
wave from a telephony station will pro- 
duce a continuous note, this note being 
broken up into dots’ and dashes in the 
case of a C.W. telegraph transmitter. In 
the case of a superheterodyne receiver, 
however, the local oscillator is adjusted 
so that in conjunction with the incoming 
signals it produces a beat note frequency 
far beyond the limits of audibility. 
usually about 60,000 per second (5,000 
metres), hence the name supersonic, and 
if C.W. reception is desired it is neces- 
sary to provide another oscillator to 
“beat ’? in conjunction with the second 
detector valve and produce an audible 
signal. Alternatively, the second detec- 
tor can be caused to heterodyne itself by 
causing it to oscillate and then slightly 
mistuning it, as in the case of the con- 


‘ ventional single-valve receiver customarily 


emploved by amateurs for the reception of 
C.W. stations. 
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Low-loss Crystal Receivers. 


READER who has obtained remark- 
ably improved results on his crystal 
set by substituting his ordinary 

aerial chil by one of the cylindrical low- 
loss type designed with air-spaced turns 
in order to minimise losses on the broad- 
casting band of wavelengths, wishes to 
construct a similar coil for improving re- 
ception from the high-power station. 

It is obvious that a cylindrical type coil 
with air-spaced turns would be extremely 
bulky and unwieldy, since about 200 turns 
would be required. It is extremely 
doubtful also whether any material 
advantage would be obtained by employ- 
ing a coi! of this type on a wavelength. of 
1,600 metres. It must be remembered 
that a wavelength of 300 metres repre- 
sents a frequency of 1,000,000 cycles per 
second, whereas in the case of a wave- 
length of 1,600 metres the frequency is 
only 187,500 cycles, and dielectric losses 
due to covering wires with insulating 
material, which may be serious on the 
lower broadcasting wavelength, can safely 
be ignored when dealing with high wave- 
lengths. It would seem desirable, there, 
fore, that our reader should construct. a 
low-loss crystal set for the ordinary 
B.B.C. wavelengths, with an orc!nary 
single coil holder connected in series with 
the coil and normally short-circuited so 
that a basket coil of suitable size can be 
inserted into this holder when desiring to 
receive the high-powered stations. 
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THE WIRELESS SEASON. ` 


EPTEMBER has come to be regarded as the opening 
month of the wireless season. 
seasonal aspect becomes less pronounced because the 
indispensability of wireless throughout the year is coming 


to be recognised more and more 
and it is no longer regarded as 
principally a winter pastime. 

The opening of the wireless 


season this year is to be heralded 


by the Wireless Exhibition at the 
Royal Albert Hall, 
under the auspices of the National 
Association of Radio Manufac- 
turers and Traders. Amateurs 
and enthusiastic home-constructors, 
who form such a great and 
enlightened section of the vast 
hody of listeners in this country, 
are eagerly awaiting the manufac- 
turers’ display of new apparatus. 
It is reasonable for them to sup- 
-pose that there have been improve- 
ments in the design of such parts 
as tuning condensers, coils, trans- 
formers, chokes, and valves, and 
that new gadgets are being 
brought out, whilst a wide variety 
of sets of new types is certain to 
appear for the first time. Indeed, 
we have already had the oppor- 
‘tunity of examining many of 


these, and note with pleasure the extent of technical pro- 
gress made, influenced to no small extent, we believe, 
hy the technical articles which appear in The Wireless 
World. But is the provision of improved apparatus the 
whole duty of the manufacturers? Is it not equally their 
responsibility to provide the fullest information to enable 
to choose and use their products 


the public 
correctly ? 
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As time goes on the 


conducted- 
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ment characteristic, practically useless. 
it is invariably found that the H.F. type of valve is one 
of high amplification factor with a correspondingly high 
impedance, while the L.F. valve has a lower impedance. 
It might, therefore, be thought that the valve labelled 
“ H.F.” is the best valve to use in a high frequency 
amplifier, but such is not the case. 
transformer coupling, which is now so widely used, a 


N, E.C.4. - 


a 


RE oe 
“tye, 


Voz. XVII. No. io. 
Assistant Editor: | 
W. JAMES. 
- Telephone: City 4011 (3 lines). 
Telephone : City 2847 (13 lines). 


Mancuester: 199, Deansgate. 


felegrems : *‘lliffe, Manchester.” 
fviephene : 8970 and 8971 City. 


, readers ave advised, before making use of them, to satisfy themselves that they 


The Need for Explanatory Literature with 


Apparatus. 


Too often it happens that purchasers of apparatus are 
disappointed, not because the quality of the set or com- 
ponent is unsatisfactory, but solely because the manufac- 
turer has assumed that the operation of a set or the correct 


use of a component does not 
require any explanation from them. 

Much might be said. regard- 
ing the sale of sets without proper 
descriptive and explanatory litera- 
ture to guide the purchaser in 
operating, and the attitude of 
many manufacturers of components 
might be similarly criticised, but 
for the moment, as a particular 
instance, we will make reference 
only to that essential component, 
the valve. 


The Special Case of Valves. 


Valves as distributed by the 
manufacturer are usually labelled 
“H.F.” or “Detector” or 
“ L.F., and an average figure 
given for the plate impedance and 
amplification factor with the fila- 
ment and plate operating voltages. 
The amplification factor and im- 
pedance are usually taken around 
zero grid potential, with a rela- 
tively, large plate voltage. - Such 
information is, apart from the fila- 
In the first place 


With the step-up 
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valve with a low impedance (which will have a lew 
amplification factor) shduld be employed, that is, a valve 
labelled “ L.F.,’’ and so on. 

Secondly, an amplifying valve is rarely used with its 
grid at zero potential and with a high plate voltage. The 
grid is given a negative bias, and for each value of grid 
voltage there is one value of plate voltage which will be 
most economical in plate current. 
valves should therefore be given as nearly as possible 
for practical operating conditions. To quote the ampli- 


fication factor and impedance at near zero grid potential 


is Wrong, because ‘n general 
it makes the valve appear to 
be a much better one than 
it really is as used in a 
receiver. 


Our Own Method. 


We ourselves, when report- 
ing on the properties of 
different valves, give the 
fullest practical information. 
In our reports on valves 
tested we state the amplifica- 
tion factor, plate impedance, 
aml plate current at various 
plate voltages, with the 
correct grid bias. The reader 
is then able to see at a glance 
how to use the valve. 
Further, he is able to choose 
a suitable valve for the parti- 
cular form of coupling he 
employs, provided, of 
course, that he knows the 
characteristics of the coup- 
lings. Here, again, it is not 
too much to expect that 
manufacturers will give the 
fullest technical particulars. 
In the case of L.F. trans- . j 
formers the important feature is the impedance, of the 


is seen wi 


primary at a given frequency—the ratio being of minor. 


importance. 
Misjudgment of the Manufacturer. 

It would, of course, be possible to quote other 
instances where it is essential that data should be sup- 
phed, but the examples given above are sufficient to 
make clear our point of view, and we hope that manu- 
facturers will recognise that in supplying such detailed 
information they will, at the cost of comparatively little 
additional trouble, be insuring against a misjudgment of 
their products on the part of the public, brought about 
solely through withholding essential information. 
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WHAT THE B.B.C. IS DOING. 


HE importance of an opening season js fully recog- 
nised by the B.B.C., to judge from their ‘activities 

and the arrangements which are announced for the near 
future. We understand that some important innovations 
will take place in the matter of the programmes them- 
selves because it is recognised that the winter draws more 
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The characteristics of - 


TWO FAMOUS WIRELESS PERSONALITIES. Lucien Levt, whose 
important A have recently been upheld in the U.S. courts, 


Dr. Lee de Forest, famous for the third electrode of 
the valve, and for his inventioos in connection with the speaking 
m. 
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listeners. Nothing quite definite is decided as yet regard- 
ing the second station for the London area, as Post Office 
sanction has not, we understand, been obtained definitely 
for this; but in any case it is certain that Daventry will 
have its own programme to a greater extent, and will not 
be so dependent as at present on relaying from London. 


The Hayes Station. 


Another direction in which interesting developments 
are promised is connected with the setting up of the 
B.B.C. receiving station at Hayes. The ultimate purpose 
is to put the B.B.C. in 
the position of being able 
to receive foreign pro- 
grammes for re-broadcasting 
from any of the British 
stations. It will be remem- 
bered that some time ago 
experiments of this nature 
were tried m connection with 
Continental stations, but in 
the absence of adequate 
arrangements by the B.B.C. 
to carry out this work, it 
could not be regarded as any- 
thing beyond an experiment, 
whereas it is anticipated that 
it will be possible in the 
future for foreign _ pro- 
grammes to be put on during 
the ordinary programme 
hours, and, possibly, in- 
cluded as a regular feature. 

We understand that the 
immediate introduction of 
this innovation must not he 
looked for, although it has 
been announced in various 
quarters that it will be intro- 
duced almost at once. We 
understand that the B.B.C. 
are anxious not to introduce the scheme until they are 
fully satisfied as to its ultimate success. 
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THE ANNUAL EXHIBITION. 


HE annual Wireless l¿xhibition is again to be held 
at the Royal Albert Hall this year, from Sep- 
tember rath to 23rd inclusive. There is every indication 
that this will be an exhibition of remarkable interest, and 
readers of The Wireless World should not miss the oppor- 
tunity which will be provided of seeing the latest develop- 
ments in broadcast ` receivers and components. . The 
opportunity will be taken by the organisers to celebrate 
the thirtieth anniversary of Marconi’s first successful 
experiments in Italy. The issue of The Wireless World 
for next week will contain a special section providing a 
guide to the exhibition, with an illustrated forecast of 
the exhibits. This issue should be in the hands of visitors 
to the exhibition, as it will form a useful indication of 
what to see. A second exhibition issue to be dated 
September 16th will review outstanding features, special 
attention being given to new oroducts. 
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Details of a Successful 
Oscillating and Ampli- 
fying Crystal Receiver. 


By L. L. BARNES. 


UCH interest has recently been aroused in the 
encouraging results obtained from the oscillat- 
ing crystal used as amplifier, and the writer 

has received from all parts of the country and abroad 
requests for information and practical details of an 
amplifying crystal set. l » 2 

One correspondent asks :—‘‘.. Where is the 
‘snag’? Why are crystal amplifiers not used in place 
of valves? Presumably there are some limitations or other 
good reasons for the lack of actual application of the 
arrangement oe 

There is no ‘‘snag.’’ This system of amplification 
merely needs development, and it furnishes an inexpensive 
and highly interesting line of research for the serious 
experimenter. It is with this in view that the construc- 
tion of the amplifying crystal set is here described together 
with hints on the manipulation and suggested lines of 
experiment. 
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Layout of the Components. 
The photograph shows the general arrangement. It 
will be noticed that no components are boxed up or con- 
cealed behind artistically finished panels, but that all con- 


Fig. 1.—The circuit diagram. 


nections are readily accessible. This is an important 
. : Se ° . ° 
consideration in the construction of a set that is for 
eXperimental purposes, and not simply a broadcast 
receiver, ` 
The baseboard may consist of deal, and measures 
5 


At the back is screwed a similar 


1gin. x rrin. x gin. 
board having dimensions rgin. x 8in. x fin. 
The circuit employed is given in Fig. 1, and corre- 


sponds to Fig. 3 of a previous article (The Wireless 
World, May 6th, 1925), in which the principles of the ' 
action and application of the oscillating crystal were 
briefly discussed. 


Condensers. 


. Two variable condensers C, and C, are used; the 
former is for tuning the primary circuit, and has a maxi- 
mum capacity af o.0005 mfd.; and the latter serves the 
double purpose of tuning the secondary circuit and pre- 
venting the battery from discharging through the induct- 
ance. It has a capacity of 0.0003 mfd., and should be of 
the ‘‘ square-law ’’ type and fitted with an extra vane for 
vernier adjustment. 


These condensers (as shown in Fig. 2 and in the 


. photographs) are mounted on a wooden panel qin. x okin. 
_x #in., fixed in a slanting position by means of a fairly 


stout gin. brass strip. The condensers are mounted sym- 
metrically on this panel, and between them is a double- 


- pole, double-throw knife switch acting as a series-parallel 


switch for the aerial tuning condenser. Holes are drilled 
sufficiently large to allow the wire connections to this 
switch to pass through, but clear of, the wooden panel. 
It must be remembered that, although all components 
are mounted on wood, they must be individually insulated 
therefrom. 


Inductances. 


A two-way coil holder is mounted on the vertical board 
at the back of the set, as shown in Fig. ro. The degree 
of coupling is a critical factor in tuning, and the coil 
holder must, therefore, be fitted with some type of vernier 
adjustment. A good range of plug-in honeycomb of 
basket coils should be obtained, suitable sizes being Nos. 
35, 50, 75, 100, 150, and 200. But anyone not wish- 
ing to go to the expense of buying or the trouble of 
winding these coils can make good use of the more easily 
constructed loose-coupler, with a fair number of tappings 
on both primary and secondary. ‘The loose-coupler with 
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Practical Crystal Oscillator.— 
tappings is less efficient than well-made plug-in coils, but 
in some respects more convenient for this purpose. 


Crystals. 


The detecting crystal D should be of a more or less 
‘ Permanent Mineral De- 


permanent type; the R.I. 
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of fine copper or Eureka wire of about No. 36 S.W.G 
to make very light contact with the crystal. 

The hair-spring of a small clock answers still better? 
the end being cut off obliquely (if the spring is of the 
ribbon type) to give a sharp point, and bent round as 
shown in Fig. 3—a troublesome business, but well worth 


the time expended. 


A “ Mic-Met ” detector is the most convenient 
type, though ‘‘ detector ° is hardly the correct 
word. Let us call it the ‘‘ crystal booster,” 
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Fig. 2.—Method of mounting the variable condensers. 


tector ’’ can be recommended, and the Perikon combina- 
tion of zincite and copper pyrites is quite suitable, as a 
high-resistance detector is needed in this circuit. In any 
case a detector employing a 
metal catwhisker should be 
avoided here. The detector 
is fixed to an ebonite base 
and screwed down in the 
position shown in Fig. ro. 
The oscillating crystal 7 
consists of zincite and has a 
steel contact.. It is unfortu- 
nate that not all zincite 
Fig. 3.—Steel hair-spring cat- CTYStals will act as oscilla- 
whisker for the crystal oscil- tors; but usually one of dark 
red colour possesses some 
sensitive points. A zincite crystal is improved by fusing 
in an arc, but many unfused specimens are quite satis- 
factory, and the very act of using them causes minute 
arcs to occur at the point of contact which tend to fuse 
the surface, with the result that the crystal becomes more 
and more sensitive with use. 
The steel catwhisker can be made by soldering about 
lin. of the pointed end of a needle on to a small spiral 
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Fig. 4.—Anti-vibration mounting for crystal oscHlator. 
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BRASS STRIP 


therefore, as distinct from the ‘‘ ” which 
is used solely for rectification. 

The crystal booster is mounted on rubber sponge or felt 
to prevent vibration. The best scheme of mounting is 
illustrated in Fig. 4. Two strips of stout rubber, each 


sin. long x gin. wide and thickness about jin. (depend- 


1000 OHM 
TELEPHONE 


) BOBBINS 


crystal detector, 


THIN 


Fig. 5.—Method of moustas telephone bobbins for stabilising 
resistance. 


ing on the consistency), are attached to the underside of 
the ebonite base of the booster, and the ends doubled 
back and bolted to the back of the set, as indicated in 
Figs. 4 and 10. The result is very satisfactory, as the 
adjustment of the contact on the crystal, critical though it 
is, remains stable for several days. 

It is imperative that this precaution should be taken. 
as readjustment of the oscillating crystal is much more 
troublesome than that of the ordinary detector. For the 
same reason, leads to the crystal booster must be of fine 
wire (say No. 36 S.W.G.), or, better still, thin rubber- 
covered flex. 


Resistances. 


Fhe shunt S (Fig. 1) consists of about two yards of 
No. 40 S.W.G., S.S.C. Eureka resistance wire wound on 
ebonite. This shunt is introduced by means of a switch 
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Practical Crystal Oscillator.— 
placed. immediately above it. Its function has been de- 
scribed in the previous article already referred to. 

R is a stabilising resistance of 1,500 to 2,000 ohms. 
It can be wound on a strip of ebonite with fifty yards 
of No. 40 S.W.G., S.S.C. Eureka wire, or, more simply, 
can consist of two 1,000-ohm telephone bobbins. These 
bobbins can be obtained very cheaply, and should be 
threaded on a short length of thin brass strip, which is 
then bent in the manner shown in Fig. 5, and screwed 
down, as indicated, to one side of the crystal booster, 


about 6in. from the right-hand edge of the vertical board. 
TOTAL 273 TURNS 


meter own in g 8. 


Fig. 7.~-Tappings for Morcha 
resistance shown in Fi g. 


Fhe shunt S TOTAL 174 TURNS 
is placed oJeTezerereye 

about gin. 

from the 

bottom, as 


shown in Fig. 10. 

In series with R is the variable resistance V (Fig. 1), 
having a maximum resistance of about 400 ohms, ‘while 
P is a potentiometer having a resistance of joo chms. 
“Zenith ’’ rheostats are ideal for use here, as it is im- 
perative that the sliders should always maintain perfect 
contact with the wire, and home-wound rheostats are 
usually somewhat faulty in this respect.. These variable 
resistances are placed side by side on the baseboard to 
the right of the condensers, as shown in the photograph 
and the wiring diagram (Fig. 11). 

Those readers who prefer to construct their own 
potentiometer and variable resistance are advised to 
employ the following methods :— 

Switch arms and studs are used in place of sliders, 
tappings being taken at the points indicated in Figs. 6 
and 7. The resistance wire is No. 36 S.W.G. enamelled 
Eureka—one ounce will be ample. It-is wound on a 
well-shellac-varnished cardboard former 2in. in diameter 
and 74in. long. Start gin from one end, and wind on 


a a a spain cease et? 
Fig. 10.—Layout of components on vertical board at back of set. Components may be identified 
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by reference to Fig. 11. 
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273 turns, making a loop for tapping at every 39 turns 
(see Fig. 6). This forms the winding for the potentio- 
meter. 

Separated from this by tin. are 174 turns with loops 
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Fig. 8.—Rear view of potentiometer and variable resistance 
windings employing switch arms and studs instesd of sijder. 


for tappings at the points indicated in Fig. 7. This forms 
the variable resistance V. 
An ebonite strip 84in. x 3in. x tin. is drilled to take 
three switch arms, the first and secon each with eight 
studs, and the third with six studs. It is essential that 


Fig. 9.—Details of terminal strips. These are cut from jin. 

ebonite and the sizes of hoies are as follow: A, 5/32in. dia. for 

No. 4 B.A. terminals ; B, jin. dia. and couotersunk for No. 4 
wood screws. 


` 


good laminated switch arms be used and that burrs Le 
removed from the drilled ebonite before inserting the 
studs, and also that the studs are sufficiently close to- 
gether to ensure that the switch arms do not break con- 
tact with one stud before en- 
gaging with the next. 

The tapping. loops are | 
scraped clean, and short 
lengths of No. 36 S.W.G. 
D.C.C. copper wire soldered 
on to connect them to the 
appropriate studs. 

The ebonite strip, together 
with two pieces of wood, 
each 4in. x 3in. x in., are 
assembled to form three sides 
of a box (see Fig. 8). The 
cardboard cylinder carrying 
the windings is fixed as 
shown,- and the whole 
screwed down to the base- 
board to the right of the con- 
densers, by means of right- 
angled brackets. 
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Practical Crystal Oscillator.— 

It will be found that oscillation can be controlled very 
successfully by these resistances, final adjustment being 
made with the third switch arm. 


Switches. 


Resides the series-parallel switch already described, 
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Terminals. 


All components should, as far as possible, be fitted 
with terminals rather than soldered connections, as this 
enables temporary changes to be made in the circuit, 
should such be required in the process of experiments. 
Besides these connections, terminals are required for the 
earth, aerial, telephones, and battery connections. They 


Fig. 11.—The wiring diagram. The parts are lettered to correspond with the theoretical diagram, Fig 1. 


three switches shown at L, M, and N in the circuit dia- 
gram are required. 

L and M are small single-throw unite switches, mounted 
on ebonite, and N, w hich introduces the shunt S, and is 
only used momentarily, can be some form of simple tap- 
ping key made from a piece of springy brass strip, or, 
for the sake of symmetry, can be a knife switch similar 
to L and M. 

The positions of these three switches are given in 
Fig. 10. 

B 8 


are arranged on łin. ebonite at the top of the vertical 
back of the set—the aerial and earth terminals to the left 
of the coil holder, and the remainder above the switches. 

Suitable dimensions for the terminal strips are given 
in Fig. ọ. The terminals should be appropriately marked 
“Aerm” w Barth," S Phones,” E A A 
and + and —, as indicated in Fig. 


Batteries. 


Only four flashlamp batteries are required, there being 
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Practical Crystal Oscillator.— | 

no necessity for accumulators, as normally the maximum 
current does not exceed 3 or 4 milliamps. One battery is 
connected to the two terminals marked ‘‘ Potentiometer,’’ 
and the remaining three batteries are in series and con- 
nected to the two other terminals marked + and —. 


When the voltage of these three batteries has fallen to 


10 Or 11 volts, it may ae found necessary to connect up 
a fourth in series with them. 

Particular attention must be paid to polarity, as stable 
oscillation is much more readily established when the 
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zincite of the crystal booster is connected to the positive 
pole of the battery, and the steel contact to the negative. 


Wiring and Testing. 


Wiring up is carried out in accordance. with Fig. 11 
in the usual manner with bare tinned copper wire of 
No. 16 S.W.G., except in the cases of the movable plug 


on ala 


of the coil holder, and the crystal booster, where 
light rubber-covered flex is used. 

This should present no diffculty, and the only 
necessary test is to ascertain smooth working of 
the potentiometer and variable resistance. This 
test is performed by donning the headphones, 
which should be of high resistance (4,000 tc 
8,000 ohms), and putting the two crystals of the 
detector into contact (not necessarily at a ‘‘ sensi- 
tive ° point); the steel cat- 
whisker and the zincite of the 
crystal booster are placed out 
of contact with each other, and 
the condenser C, is temporarily 
shorted. No coils are fixed in 
the coil holder. The whole or 
part of the battery is connected 
up to its proper terminals, and 
the switches I. and M closed. 

On moving the sliders of the 
rheostats (or the switch arms in 
the alternative arrangement), 
the absence of loud clicks will 
indicate that the moving con- 
tacts are in good order. 

The potentiometer is then 
adjusted to about its mid- , 
position, and the switch L opened, followed by the switch 
M ; in each case a loud click will be heard in the tele- 
phones if the wiring is correct. 


(To be concluded.) 


receiver. 


ARTILLERY CONTROL BY WIRELESS. 


Wireless ig being extensively used during the army manceuvres. 
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One of the mobile wireless stations for communication betwee. 


the observing aeroplanes and the guns can be seen in the photograph. 
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AMATEUR TELEPHONY RECORD. 


2NM’s Voice Heard in New Zealand. 


4 | YELE PHONY with the Antipodes is the new record 


established by Mr. Gerald Marcuse (2NM), of 


Caterham, Surrey. On eight consecutive morn- 
ings Mr. Marcuse has conversed by wireless telephony 
on 45 metres with Mr. F. H. Schnell, who is at present 
in charge of the short-wave experimental equipment on 
board the U.S.S. ‘‘ Seattle,” in Wellington Harbour, 
New Zealand. Mr. Schnell replied in Morse. 

The story of how Mr. Marcuse came to venture upon 
telephony tests with a vessel ‘‘ down under ’’ is one of 
exceptional interest. Encouraged by reports from all 
parts of the world on his go-metre transmissions, and 
requests from New Zealand and Australia ‘‘ to try tele- 
phony,’ 2NM determined to instal the necessary gear. 
Although presenting several difficulties on 45 metres, it 
was ‘decided to make use of a master drive. An equally 
important question was the choice of a suitable aerial. 
and after many experiments with different types, a 
decision was made, and never regretted, in favour of the 
Hertz antenna and radio frequency feeder. © 


operation with 1DH in Mosul. 


The first practical telephony tests were made in co- 
Excellent results were 
obtained at night, and the success was repeated in day- 
light, every word being received clearly. Shortly after- 
wards, Mr. Schnetl, on board the ‘‘ Seattle,’’ then 400 
miles east of Sydney, called up 2NM and invited him 
to try telephony. .The new apparatus was put into 
action, and in spite of heavy atmospheric disturbance, 
Mr. Schnell reported reception of most of the speech as 
O.K. When the “ Seattle’’ arrived in Welhngton 
Harbour even better results were obtained. An amusing 
feature of the tests was the incredulity of the ‘‘ Seattle’s ” 
commander, Captain Crosse, who at first regarded the 
affair as a joke on the part of a New Zealand amateur. 
He was subsequently convinced ! 

Perhaps the most important observation made was the 
absence of any night ‘distartion, despite the low wave- 
length. It was noted, however, that the best results 


were forthcoming when both stations were in bright 
sunlight. . 


TELEPHONY WITH THE ANTIPODES. A new photograph of the telephony transmitter and recetving apparatus at GZNM, owned and 
uperated by Mr. Gerald Marcuse, whose feat m communicating by telephony with New Zealand has created a new amateur record. 
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The equipment is described of the 
=: new ‘‘snper-power’’ American 

: broadcasting station WGY. An : 
input of 50 kilowatts, twice the : 
ultimate power of Daventry, and : | 
on a wavelength of 379 metres, : Ñ 
brings the station within fairly : 
easy reception of broadcast lis- : 
teners in this country when using : 
multivalve sets. Experimental ; 
transmissions have already : 

commenced. 
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N a site near Schenectady in the United States a 
radio development laboratory for research on 
wavelengths from 5 to 3,000 metres and with 

power from 5 watts to roo kW. has been constructed. 
In view of the meagre data at present available relating 
to telephony transmission as applied to broadcasting, the 
General Electric Company of America- intend to under- 
take æ systematic study of transmission phenomena, and 
inthe solution of existing defects in broadcasting will 
vestigate the suitability of short waves and long waves 
o low and intermediate powers. It is obvious that the 
use Of a high power station in providing increased energy 
atthe receiver will raise the level of signal strength above 


Mhe Modulating equipment. The three paneis on the left each carry a group of 20 kW. water- 
cooled valves. The low frequency amplifier panels can be seen on the right. 


i 


Wireless | T 


a? Shire on 
9D ln Seas SDE TE 


4 nang? ? ` ag me " 
ee ett tie oe whe 


noise, and should to some extent tend to decrease the 
effect of static and other disturbarices. 

The principal work, however, is the development of a 
“super ° high power station operating with a normal 
input of 50 kW. which is many times more powerful than 


anything yet attempted. This is undoubtedly the largest 


and most powerful broadcast transmitting equipment in 
the world. 


The Aerial System. 


To facilitate experimental work with various aerial 
systems, three steel towers, two of which are shown in 
the accompanying illystration, each 300 feet in height, are 
arranged in the form of a 
triangle so that many dif- 
ferent types of aerials can 
be erected. A fourth steel 
tower, 150 feet in height, is 
available for smaller aerial 
structures, while two 80 foot 
masts are used to carry the 
aerials of a short wave set 
and are constructed of wood. 
The normal wavelength for 
short wave working is 109 
metres. 


. Transmitting Equipment. 


The largest of the four 
station buildings houses the 
power equipment, high 
voltage rectifiers and modu- 
lating equipment: for the 
station. There are three 
rectifying sets, each having a 
capacity of 150 kW. at 
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World’s Largest Broadcasting Station.— 

15,000 vcits for plate current supply. The modulating 
apparatus may be connected with any of the smaller 
buildings by means of overhead transmission lines so that 
spedch and music obtained from the studio at WGY may 
be caused to operate any of the transmitting equipments. 
An unusual provision is the inclusion of a dark room 
in, the main building for developing oscillograph films 
recording modulation. The valves on the high power 
set are water-cooled, the water circulation being maintained 
by a pump having a capacity of 150 gallons per minute. 
A water circulating system is available also in the smaller 
buildings, and is connected by underground pipe lines 
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The filaments of all valves are heated by D.C. derived 
from generators of 300 and 1,000 amperes capacity at 
a. potential of 33 volts. ‘These machines are constructed 
for a minimunt=weple. Two high power experimental 
transmitters are already in operation, one operating with 
a power of 50 kW. on a wavelength of 379.5 metres 
(WGY and 2XAG), and the other employing 4o kW. 
on a wavelength of 1,560 metres (2XAH). 


Local Interference. 


Sonie apprehension has been felt by the Department of 
Commerce as to the use of these appreciably higher 
powers for broadcasting in view of interference by 


— 
œ 
Ea 
- 
° 
= 
a 
= 
Ao 
- 
e 
. 
” 


The power rectifying equipment. The generator on the right is for filament heating of the rectifier valves, and has a capacity of 
0080 ampe at 33 volts. . 


which incidentally provide an excellent means for cooling 
the water. Cooling is also facilitated by means of a 
tubular radiator and air draught. ` 

Plate voltage supply is obtainable from a 12,000 volt 
D.C. generator in addition to the rectifiers already men- 
tioned, though the D.C. machine is available essentially 
for supplying the master oscillator valves and other low 
power equipment. Generators supplying 4,000 volts and 
2.500 volts are used for plate current supply of the 
smaller valves. 

B I4 


jamming, particularly in the immediate vicinity of the 
transmitting stations. It is for this reason that the 
experimenta] equipments are located severa] miles from 
the city of Schenectady, so that the intense field in the 
immediate locality will not interfere with the reception 
of other programmes in the densely populated area of 
the town. It is this consideration which probably caused 
the B.B.C. in this country to build the high power 
Daventry Station in a rural district instead of in the 
vicinity of one of the larger towns in the Midlands. 
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A’ Section Devoted to New Ideas and Practical Devices. 


“TRIP. RELAY. 

HE relay is fitted with two dis- 
tinct windings; the operating 
coil O and the retaining coil R. Coil 
O is of high resistance and is included 
in the receiving circuit. When a 
current is passed, the contacts T and 
M are closed and current from a local 
battery energises the coil R and 
breaks the circuit between T and B 
until the circuit is broken by depress- 
ing K. Thus a transient current in O 
will open the contacts T and B until 
the local battery is exhausted. A 
buzzer or lamp X mgy be connected 
in the local circuit to indicate when 

the relay is open. 


xX BATTERY 


Trip relay, suitable for use with auto- 
matic call devices. 


The relay is capable of numerous 


apphications. 


For instance, it could 


_ be used in conjunction with the call 
_ device described in the issue of this 


journal of June roth, 1925, or the 
protection device for a .Weston relay 
mentioned on page 278 of the issue of 
April 8th, 1925.—P. J. P 
oo000 

CRYSTAL DETECTOR IMPROVEMENT. 

There are many crystal detectors in 
which the universal joint consists of a 
solid ball with a projecting sleeve 
slotted to give an even pressure to 
the sliding rod carrying the cat- 
whisker. In time the rod wofks loose 
and it becomes necessary to dismantle 
the detector in order to squeeze up 


the sleeve and renew the pressure or. 


the rod. 


10 


Detectors of this type may be 


greatly improved by cutting off the 


SAW-CUT 


Self-adjusting bail joint in a crystal 
detector. 


projecting sleeve after making a saw 
cut in the ball along the axis of the 
centre hole. The saw cut in the ball 
must be made before cutting off the 
sleeve, otherwise difficulty will be 
experienced in holding the ball in the 
vice. The two halves are then re- 
assembled in the detector on either 
side of the adjusting rod, when it will 
be apparent that the brass retaining 


spring will automatically keep the, 
.pressure equalised and give a smooth 


action to the adjustment of the cat- 
whisker.—C. T. W. 


oo0oo0o0 
LOW CAPACITY VALVE HOLDER. 
Ordinary four-pin valves ‘can be 
used for short wave reception pro- 
vided that a mounting is used which 


Valve holder for use with four-pin valves 
on short wavelengths. l 


gives high insulation and a low capa- 
city between the connections. An 
excellent design fulfilling these con- 
ditions is given in the diagram. 

A circular hole about 1gin. dia- 
meter is cut in a piece of ebonite 2in. 
square and jin. thick. The valve 
sockets, which may be shortened if 
desired,:are fitted to the ends of four 
flat strips of hard-rolled brass, 13 in. 
x yin. x yin. The strips are then 
screwed to the corners of the ebonite 
base after marking the position of the 
screw holes with a valve inserted in 
the sockets. Finally, leads are sol- 
dered to the ends of strips which pro- 
ject to form tags.—A. R. W. 
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NON-MICROPHONIC VALVE 
MOUNTING. 
The valves in receivers fitted with 
ordinary valve holders may be iso- 
lated at least from violent mechanical 


Coil springs used to protect valves from 
mechanical shocks. 
shocks by fitting tapered coil DS 
over the valve legs before they are in- 
serted. The springs may be wound 
with hard-drawn brass wire on the 
point of a knitting needle or on a 
mandrel specially tapered for the pur- 
pose. Due allowance must be made 
in the diameter of the mandrel for 
expansion of the coil when it is re- 
leased. Before fitting to the valve 
legs, a few turns in the centre of the 
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coil are pulled out to prevent trans- 
mission of longitudinal vibrations 
through contact between the coils.— 
A.C. D. | 


oo00 


TELEPHONE PLUG CONNECTIONS. 


Several pairs of telephones may be 


connected in parallel with a single 
telephone plug by means of the 
terminal device illustrated in the 
diagram. 

A strip of din. or Zin. ebonite 
bolted to the end of the plug carries 
two terminal heads into which the tag 
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Multiple terminals for telephone plug 
connections. 


connections of the telephones are 
forced. An annular ring on the under 
side of each terminal head contains a 
rubber ring which forces the tags 
against the sides of the small holes, 
thus making a firm and silent contact. 
One terminal head is connected to the 
ball contact on the plug and the other 
to the sleeve. —W_ F. 
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COIL TAPPINGS. 

Instead of using twisted loop con- 
nections in conjunction with a radial 
switch to tap a cylindrical inductance 
coil, it 1s convenient to make use of 
“ Clix” terminals or plugs and 
sockets of similar design. 

Before winding the coil, holes are 
drilled in the former at suitable in- 
tervals to take the sockets, which are 
held on the inside with a lock-nut. 
The lock-nuts are not finally tightened 
up until the winding of the coil has 
been completed. In winding the coil, 
the insulation is bared for a short dis- 
tance ‘at each tapping point, and a 
single turn is taken round the socket 
which mav then be tightened up. The 
plugs are attached to flexible wires so 
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that tappings may be taken from any 
part of the coil. ‘The method should 
be particularly useful in building in- 
ductances for transmitters with a 
power input of not more than ro 
watts.—W. H. D. f 
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CUTTING SMALL SCREWS. 


It is difficult to hold screws in the 
vice without damaging the thread, 
and, if held by the head, there 1s not 
enough surface to prevent the screw 
from twisting round under the weight 
of the saw. 

A practical solution of the difficulty 
is to. make saw cuts in two large nuts 
of the same thread and to thread these 
on to the upper portion of the screw. 
The nuts are held in the vice with the 
saw cuts uppermost, and grip the 
screw firmly without in the least 
damaging the screw thread. Further, 
the burr left by the saw will be re- 
moved when the nuts are taken off the 
screw.—G. E. M. 

ocoo y 

MULTI-LAYER COIL FORMER. 

The process of removing a multi- 
layer coil from its former is consider- 
ably simplified if the centre piece is 
built up from three discs. Before 
winding the coil a section of card- 
board tube about gin. in width is 
slipped over the plain centre section 
of the former. The two outer discs 
are then placed in position and the 


Sectional former for winding multi-layer 
coils. 


spokes inserted. It will be at once 
apparent that the spokes may be stag- 
gered or set in line according to the 
type of coil which it is required to 
produce. When the coil is finished, 
the peg» and the two outer discs are 
removed, when the centre disc can be 
quite easily removed without disturb- 
ing the winding.—A. W. E. 
o0o000 


PREPARING SPACING STRIPS. 

In one form of spacing strip used 
in the construction of frame aerials 
and atr-spaced coils, grooves are cut 
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` with a hack-saw at regular intervals 


to support the turns in the winding. 
If the strips are marked out with 
dividers and then cut by hand with 
the saw, it will be difficult to make 


each cut exactly on the line, while - 
there is always the possibility that a 


false start will spoil the appearance 
of the finished coil. The specially 
shaped gauge shown in the diagram 
greatly simplifies the cutting of the 
slots, as it ensures equal spacing and 
acts also as a guide Which minimises 
the chancé of a false start. 

A short piece of square brass rod 
is filed down at one end, leaving a 


Gauge for slotting spacing strips. 


tongue along one edge equal in thick- 
ness to the width of a saw cut. The 
first slot is cut by hand after marking 
off with a square. The gauge is then 


‘inserted, and the next slot cut with 


the saw pressing against the right- 
hand face of the gauge, andsoon. A 
line scribed across the right-hand face 
to coincide with the upper edge of 
the saw blade will enable the slots to 
be cut to a uniform depth.—F. R. 


o000 


GRID LEAK CLIPS. 


The amateur whose workshop faci- 
lities are limited to a pair of pliers, 
a hand drill, and a corner of the 
kitchen table may find the following 
hint of value when looking for a con- 
venient method of mounting a grid 
leak. 

Obtain a laminated switch arm, 
and, after filing off the heads of the 
rivets, separate the leaves with a pen- 
knife. Two of these are selected for 
the grid leak clips and bent at right 
angles. The hole originally intended 
for the switch arm serves to screw the 
clips to a suitable base, while the 
rivet holes will fit the pointed caps on 
the grid leak when it is inserted.— 
A. M. 
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Events of the Week in Brief Review. 


ANOTHER AUSTRIAN BROADCASTING 
id STATION. 


A five-kilowatt Padci oon is 


te be opened in October at Rosenhügen, 
near Vienna. Se 


o0o00 
\ 


LORD MAYOR’S LOUD SPEAKERS. 
Six loud speakers have been installed 


in the Egyptian Hall at the Mansion’ 


House. The use of loud speakers is 
-stated to have made an enormous differ- 
ence to the acoustics, and whereas it has 
hitherto been almost impossible to hear 
a speaker in certain parts of the -hall, 
people unable to gain admittance can 
now hear clearly from the outside. 


ooco 
SEISMOGRAPH AND WIRELESS. 


The automatic wireless transmission of 
the movements of the seismograph is 
made possible by a new invention de- 
veloped by Professor Shida, of the Kyota 
University. By its means, the outside 
world would receive instant news of an 
earthquake, and a distant alarm could 
be spread over an immense region out- 
side the danger area. 


oo0o0o0 bi 


HONG KONG HEARD IN I.0O.W. 

With a single-valve modified Reinartz 
receiver Mr. J. C. Everett, of Yarmouth, 
Isle of Wight, picked up a Hong Kong 
amateur, XAl, on August 17th. XAI, 
who was transmitting a CQ call on 40 
metres, gave his identity as Mr. Tang- 
fong Laum, Man Chun Tai, 35, Con- 
naught Road West, Hong Kong, China. 


ooo090 


NEW SPANISH BROADCASTING 
STATION. 

Very shortly transmissions are to begin 
from a broadcasting station now under 
erection at San Sebastian. Using the 
call-sign EAJ8, the new station will 
operate on a wavelength between 390 and 
425 metres. 

ooo0o 


WORLD WIRELESS CONFERENCE. 

An International Radio Conference is 
to be held in the United States next 
spring, states a Washington message. 
The State Department has sent invita- 
tions to 42 foreign Governments to attend. 

It is understood that the Conference 
will discuss the revision of the Inter- 
national Radio Convention of 1912, 
Measures for the increased supervision of 
broadcasting, the handling of Press mes- 
sages, radio telephony, and the elimina- 
tion of interference. 


‘course of his 


NIL DESPERANDUM 
In view of the recent epidemic of re- 
ception of Chilian amateurs, including 
IEG, a letter just ‘received by The Wire- 


` less World from Mr. E. Guevara, owner 


of that station, is of special interest. 
The letter is dated July 19th, and in the 
remarks Mr. Guevara 
Iaments the fact that, although he has 
exchanged signals with a vescel off China, 
and listened to American and Australian 
amateurs, he has failed to hear anything 
from England. 

Reports go to show that within ten 
days after the dispatch of this letter, Mr. 
Guevara had not only received British 


‘amateurs but had worked with them! 


Communications intended for Chilian 
1EG may be forwarded c/o Mr. Luis 
Guevara, 118, Duchy Road, Harrogate. 


oo0oo0oọo 


ENTHUSIASM IN INDIA. 

The formation of an Amateur Radio 
Relay League for India is undergoing 
seridus consideration, according to an 
Indian correspondent. The Radio Club 
of Madras has had gratifying success 
with a small transmitting plant. With 
an input of not more than ten watts the 
station has been heard at a distance of 
two hundred miles. 

Among the listening :amateurs great 
enthusiasm centres round ADKA’s short 
wave transmissions. 


`N 


OFFENDER. 


TRACKING AN 

On many recent occasions when the good 
folk of La Crosse, Wisconsin, were revel- 
ling in the reception of a particularly 
fine broadcast concert a noise “ resemb- 
ling a trip hammer” cut- short their 
enjoyment. i 

When human endurance had been 
tested to the uttermost, the La Crosse 
Radio Association, affiliated with the 
American Relay League, organised a vigi- 
lance committee, which proceeded on a 
ruthless search after the offender. Twelve 
city blocks were covered with a directional 
receiver, without result. 

Finally the trouble was traced to a 
badly insulated arc lamp. 


oe Re me) 


A RENEWED ACQUAINTANCE. 

More than usual interest attaches to the 
report of Mr. J. E. Simmonds (20D) that 
he exchanged signals on 45 metres with 
Z1AX on August 26th. Z1AX is owned 
and operated by Mr. Jack Orbell 
(er-3AA), who happened to be on a visit 
to this country at the time when two- 
way communication was first established 
between British and New Zealand 
amateurs. 

Mr. Orbell stated that this was his first 
communication with Great Britain since 
his return. It will be remembered that 
he contributed an article to The Wire- 
loss World dealing with the first exchange 


A GERMAN AMATEUR TRANSMITTER. One of the most prominent of the German 
transmitting amateurs is Herr Rolf Formis (KY4), of Stuttgart, who is here seen in his 


operatiag room. 


Note the QSL cards frem British, French, 


panish, and other European 


transmitters. 
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of signals betwaer Great Britain and New 
Zealand 

Using the low wavelength of 23 metres, 
Mr. E. J. Simmonds has established two- 
way communication with AF1 of Buenos 
Aires. Mr. Simmonds reports that he is 
maintaining regular schedules with Aus- 
tralian 2CM; moreover, he'succeeded on 
August 15th in exchanging signals 
with the U.S. destroyer ‘‘ Litchfield ” 


(NUMM), at Christchurch Harbour, New - 


Zeaiand. 

A report has reached Mr. Simmonds 
from Capetown, South Africa, stating 
that his signals on 25 metres have been 
received by Mr. Oxenham (A45). . 


oocsé 


RUSSIAN TRANSMITTER HEARD IN 
INDIA. 


Calling CQ. a Russian station with the 
call-sign RDW has been heard on 80 
metres by Sgt. M. H. Figg, at present 
in the Punjab. RDW is the station of 
the Radio Laboratory at Nijni Novgorod. 
The signals strength was R7 on a two- 
valve (0-v-1) receiver, be 


ocoo 


THE HOUR RECORD ? 


Mr. F. J. Taylor, of Birmingham, re- 
ports that in a single hour, from 6.30 to 
7.350 a.m., on August l6th he picked up 
signals from the following :—Argentine 
Zealand 4AK, Australian 


CB8, New 


pire hs 

atop ae ee T 
NEW ZEALAND I1AX. A view o Mr. 
Orbell’s aerial at Christchurch, New 


Zealand. 
B 18 
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NEW ZEALAND 1AX.. The transmitting equipment of Mr. Jack Orbell (ex 3AA), of 
Christchurch, who has established two-way communication with Mr. E. J. Simmonds, 


G2OD, of Gerrard’s Cross. 


It will be remembered that Mr. Orbell was on a visit to this 


country at the time when commuaication was first established with New Zeatand. 


SBQ, Mexican 1B, and NRRL in the 
Pacific Ocean, : 

He asks if this is a record “ DX tour ” 
for such a short space of time. 


0000 


FOG—PHYSICAL AND MENTAL. 

Captain F. C. Barnard, the well-known 
Imperial Airways pilot, recently flew an 
air express from Paris to London above 
the clouds without once seeing 
ground. After landing at Croydon a 
mystified group of passengers plied him 
with questions as to how he managed to 
find his way. They remained dubious 
after Captain Barnard had explained that 
the Croydon wireless operators supplied 


him with bearings at regular intervals 


throughout the journey. 
0000 


. WIRELESS SERVICE TO JAPAN. 

A new wireless service to Japan has 
been inaugurated by Marconi’s Wireless 
Telegraph Co., Ltd., and is now avail- 
able to the public. The rate for this ser- 
vice is 3s. 4d. per word.. 


ooo0oo 


TELEPHONES FOR BRITISH TRAINS? 


Following upon the installation of 
wireless telephones in German trains, it 
is interesting to note that investigations 
upon the possibility of introducing such 
a system on British lines are being re- 
newed by the London, Midland & Scot- 
tish Railway. 

Successful experiments with wireless 
telegraphy were made many years ago, 
but as a wireless telegraph service for 
trains had no practical value the matter 
was not proceeded with. Wireless tele- 
phony, of course, suggests really useful 
The Chief General Superin- 
tendent of the L.M.S. will probably cross 
to Germany shortly to make a personal 
inspection of the methods in use on the 
Berlin-Hamburg line. 

A dithculty confronting the British 
engineer, but not arising to any great ex- 
tent on the German railways, is caused 
by the fact that the telegraph wires in 
this country do not always run parallel 


the , Whitehead, Co. Antrim. 


to the line and in many cases become 

covered cables, so that they cannot be 

used as conveyors for inductive reception. 
l o0o0o0 


BELGIAN AND IRISH DX. 

The first two-way communication be- 
tween Belgium and Ireland has been 
accomplished by Belgian 4RS, of Ver- 
viers, and Mr. F. R. Neill (G5NJ), of 
The stations ex- 
changed signals on August 9th. 


oooo 


PRINTING BY WIRELESS. 

Considerable public interest has been 
aroused by the announcement of details 
concerning a new printing machine which 
dispenses with metal type, substituting 
for it a photographic film bearing the 
one characters. By means of a key- 

oard operated like a typewriter, letters 
and characters from a ‘‘master film” 
are projected one by one in rapid 
seguence on to a sensitised photographic 
film base, the exposure being made in a 
fraction of a second. 

The use of wireless in connection with 
such a machine does not appear imprac- 
ticable to the inventors, Messrs. J. R. C 
August and Mr. E. K. Hunter, who 
express the opinion that wireless would 
enable a machine installed in, say, a 
London printing works, to ‘‘set up” the 
same matter simultaneously in many 


provincial towns. 
o0o00 


BOOKS RECEIVED. 

Readable School Electricity. By Vivian 
T. Saunders, M.A., Assistant Master at 
Uppingham School. 176 pages, 8 plates, 
92 figures. Price 2s. 6d. (London: G. 
Bell and Sons, Ltd.) 


Loughborough College Calendar, Session 
1925-26, containing genera] information 
for the admission of students, college re- 
gulations, and syllabus of instruction in 
the Faculties of Engineering, Pure and 
Applied Science, Extra-Mural Adult Edu- 
cation, Junior College for Boys, School of 
Industrial and Fine Art, Sports Clubs, 
Radio Society, ete., published by the 
Echo Press, Loughborough, Leicesterehire. 
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Wavelength 
Range 
300=550 
and 
1,000=2,000 
Metres. 


By 
A. R. FURPIN. 


HE set about to be described was designed with 
simplicity of control and neatness as the out- 
standing features, but at the same time the effici- 

ency of the set had to be kept as high as possible, as it 
was to be installed thirty miles north-west of London and 
used with an indoor aerial. 

There are two rather unique points about the set. The 
first is the method of making the self-supporting coils, 
and the second the way in which the loading coil is short- 
circuited when not in use. 

The Circuit 


The complete circuit is shown in Fig. 1. The large- 


_ capacity condenser across the high-tension battery is shown 


dotted because this is not absolutely necessary, but may 
improve reception if the battery is of high resistance or 
is getting old. 

A small condenser having a fixed capacity of about 
0.0001 mfe. is placed in series with the aerial in order 


ew i ee eo 


ef caw w eo 


Fis. t.—The circuit diagram. 
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The tuning conden- 
ser rotates through 
360 degrees and 
automatically short- 
circuits a long-wave 
load coil through- 
out one half of its 


movement. 


to decrease the damping and improve. selectivity. The 
condenser actually used in the set was built up on the 
aerial terminal itself in the manner indicated on page 113 
of The Wireless World of July 22nd, 1925, but a fixed 
mica condenser of standard design would be fitted if 
desired. The value of 0.0001 mfd. was arrived at as the 
result of a series of experiments to determine the lowest 
value that could be used without detriment to the strength 
of signals on the 1,600-metre wavelength. 

The A.T.I. consists of two parts—the short-wave wind- 
ing to which the reaction coil is coupled, and a load coil 
to bring the wavelength up to 1,600 metres. An auto- 
matic switch operated by the tuning condenser short- 
circuits the load coil when it is required to receive stations 
between 300 and 500 metres. 

The filament current is controlled by an ‘‘ on and off ” 
switch in the negative lead, and a fixed resistance in the 
positive lead. 


Construction of Components. 


The first component to construct is the variocoupler. 
This consists of a reaction rotor which is a wooden ball 
34in. in diameter wound with about 55 turns of No. 20 
S.W.G. D.C.C. wire. One end of the wire is joined to 
a 2 B.A. spindle, and the other to a 4 B.A. cheese- 
head screw. 

The low-wave aerial coil is in two sections, each of 
which may consist of about 18 turns of No. 20 or 22 
S.W.G. D.C.C. wire. In the set illustrated, one section 
consists of 20 turns, and the other 14, the larger coil 
being fgund necessary to tune up to the required wave- 
length after the set had been assembled. These coils 
can be wound on an ordinary jam jar of the required 
diameter (32in.) over strips of adhesive tape the ends of 
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Single Valve Broadcast Receiver.— 

which are bound back over the coil when completed to 
hold the turns in position. If the turns do not slide off 
easily, the jar may be broken to free the coils. Another 


method of winding these coils is to do so slightly diagon- 
When completed, the turns 


ally on an ordinary former. 
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removed and the ends taken to two No. 6 B.A. screws in 
a strip of ebonite, which clamps the coil to the base- 
- board. This coil is joined in series with the fixed outer 
windings of the vario-coupler. 

Full reaction may pot be obtainable with the loading 
coil in cirçuit, but sufficient will be given to receive the 
high-powered station over a distance of 200 
miles with an outdoor aerial. 


Wavelength Range Switch. 
.The switch for short-circuiting the loading 


coil is operated automatically in such a 
manner that by turning the condenser dial 
5 
Fig. 2.—Drilling details of front panel. Sizes of Soer are as follow: A, Fig. 3.—Terminal strip. Sizes of holes are as 


C, 5/32in. 


3/8in. dia. (clearance 4in. dia. (clearance); 


of panel. 


are pushed straight, so that the diameter is increased 
and the coils slipped off the former. 

These two coils are mounted on a strip of wood screwed 
to the baseboard to raise them to the required height, and 
clamped in position by a strip of fibre. It is necessary 
to use fibre, which is flexible and automatically adapts 
itself to the shape of the windings : if ebonite were used, 
the rotor would foul the middle of the strip when turned 
vertically. When mounted, the coils should be joined 
in series with the direction of winding the same in 
each coil. 


Before mounting them, it will be necessary ERIN AOON 


to dill the panel, fix the various com- 
ponents, and place in position the 
which is held at one end only by the 
spindle passing through a brass bush, and 

is secured by a ‘‘ Collet ” dial and knob. 
Should it be desired, the motion of the 

rotor could be limited to 180 degrees Z 
by the following method. A diag 
saw-cut about din. deep is made verti j 
cally in the end of the yariometer bush, | 
and the metal on one side of this is re- į 
moved, leaving a right-angled step. A 
peg screwed into the side of the spindle se 
will engage with the two flats thus as 
formed on each side of the bush, and Wee 
prevent a movement of the rotor in ex- es: 
cess of 180 degrees. If it is decided 
to fit a stop of this type, it will 
be necessary to use a plain 
spindle of larger diameter than 
No. 2 B.A. 


rotor, 


The Loading Coil. 


The loading coil may be of any type of plug 
in coil having about 150 turns. ‘Lhe plug is 
B 20 l 


(4 B.A 
_ Clearance); D, 1;8in. Bi. (6 B.A. clearance), countersunk on under aaee 


tollow: A, 5/32in. (4 B.A. clearance); B, 1/8in., and 
countersunk for No. 4 wood screws. 


through the first half-revolution, wavelengths from 300 
to 550 metres are tuned in; and if this is continued for 
the second half, the set will receive wavelengths from 
1,000-2,000 metres. Actually, one of the ranges will be 
reversed ; thus, if the lower range increases from 300 
» 550 metres with a clockwise motion of the condenser 
dial through 180 degrees, the upper range wiil start at 
2,000 metres and decrease to 1,000 metres, when the 


on 


Fig. 4.—Pian view of receiver, showing variocoupler and loading coil. 
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Single Valve Broadcast Receiver.— 
revolution has been completed in the same direction. 
As Daventry is the only important station that is likely 
to be received on the upper wavelength range, it 
does not much matter whether the correct setting is 
approached from a higher or a lower wavelength. It 
will be noticed that on account of the 360 degree move- 
ment of the dial, two pointers are necessary with a 
180 degree scale. 

Details of the range switch fitted beneath the condenser 
dial are given in Fig. 5. A switch arm is fixed to the 
spindle of the condenser which should be of a type 
without stops, and makes contact with two arcs screwed 


Fig. 5.~Detalis of switch segments. . 


to the panel underneath the dial. One of these brass 
arcs is joined to the point where the loading coil joins 
the low wavelength coil, so that when the switch arm is 
in contact with it the loading coil is shorter. The 
second arc is not connected in any way. The arcs, if 
bought, are usually supplied slightly over the half circle 
fi and about 24in. in diameter. It will, therefore, be 
f necessary to cat off a portion of them so that they form 
a complete circle with a clearance of about yin. between 
the two halves. If the arcs are unobtainable they may 
be cut from jin. brass plate with a hack saw, appear- 


; ; : i ng > wt 7 Fig. 7.—Wiring diagram. The soidering tag and screw S are In 
nes being of second jmportance, cae they will be eventu eléctricat contact with one of the switch segments on the front of 
ally nidden by the dial. These arcs are screwed to the the panel. 

panel by countersunk screws, sunk below the surface so. a f ; : 

that they do not make contact with the condenser end This arm is fixed to the spindle between two. No. 2 


plate. A cheese-head screw (S in Fig. 7) is used to ` B.A. lock nuts, and in a position so that the arm is over 
make contact with the upper segment, where it does not ¢he point where the two arcs meet When the moving vanes 
overlap the condenser plate. | are completely in or out. 

The switch arm itself should be cut down to the 
required radius, and the end rounded so that the full l 
capacity of the condenser may be used. = The writer has not included a rheostat, as this may be 
dispensed with without loss of efficiency 
providing the grid leak and H.T. voltage 
are correctly adjusted. 

The reason a switch is used with a fixed 
resistance in preference to a rheostat is that 
the valves may easily be ruined by burning 
the filament too brightly. If, however, we 
use,a switch, with a bright emitter or 0.00 

| type of valve, the sudden expansion and 

contraction of the filament when switched 
29⁄2 on may conceivably decrease its life. This 
drawback may be overcome by using a type 

| of valve that does not heat above a very 

l. dull red, such as a “ Weco ” or ‘6 Dutt”? 

type. l 
P ~ Fig. 6.—Details of varlocoupler. The fixed resistance may either be 
B 21 
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LIST OF COM PON ENTS REQUIRED. 


1 Ebonite panel, 10in. x din. x fin. 

1 Ebonite terminal strip, ies x I}in. X in. 

1 Baseboard, 10in. x Gin. x jin. 

1 Variable condenser, 0:0005 mfd. (Ormond, Type No. 2). 
1 Fixed mica condenser, 0:0003 mfd. (Dubilier). 

1 Fixed mica condenser, 0-001 mfd. (Dubilier). 

1 Variable grid leak arene 

1 Push-pull switch. 


TELE SRE Ceres ee 2 


bought, in which case it should have a value of 4 ohms, 
or constructed by winding goin. of silk-covered No. 28 
S.W.G. Eureka wire on to a short length of ebonite tube 


Fig. 8.—General view of the finished receiver. 


din. in diameter, the ends of the wire being held by 
screws in the ends of the tube. 
The baseboard, which should have been thoroughly 


1 Valve holder for baseboard mounting. 

1 Ball former, 3hin. dia. 

1 Honeycomb coil, 150 turns. 

1 Cabinet (Carrington Mfg. Co., Lid.). 

4 lb. No. 20 S.W.G. D.C.C. copper wire. 

Terminals (Belling Lee) for “ Aerial,” “ Earth,” “ Phones,” 
L.T.+, L.T.—, H.T.+ and H.T.-. 

No. 16 S.W.G. tinned copper wire, “ Glaztte,’’ screws, elc. 


baked and shellac varnished, may now be joined to the 
panel by the brackets and the other components mounted 
in the positions shown in Fig. 7 and in the photographs, 
the terminal strip being held flush with the back by 
spacing off the baseboard with condenser washers. 

The wiring may now be proceeded with, and is car- 
ried out with ‘‘ Glazite’’ or bare wire, except the 
-maa connection to the outer end of the 

A rotor, which is rubber-covered flex. 
. The method of joining the condenser 
on and switch is as follows: Grid side 
; of aerial coil to fixed plates; centre 
point where loading coil joins main 
coil to one arc ; moving plates to other 
end of loading coil. 


Pe Testing. 

Fx ś The connections of grid leak return 
Aa. may be tried at various points, 
but the writer found the best 
position .to be between the 
grid condenser and earth, 
joined to L.T. plus. 

In testing the set it may be 
necessary to reverse the con- 
nections of the reaction rotor in 
order to obtain an increase of reaction 
when the dial is turned in a clockwise direction. 

The set is admirably suited to the needs of non- 
technical listeners, for, with the reaction and grid leak 
controls set, the only controls which need be touched to 
receive Daventry or one or more of the short wave broad- 
casting stations are the right-hand tuning dial and the 
flament switch. 


ee 


AMERICAN WIRELESS AMATEURS IN CONFERENCE. . 


HE Third International Convention of the American 
Radio Relay League, held at Chicago on August 
1gth, 2oth, and 21st, aroused great enthusiasm. Lectures 
were given by prominent American radio authorities, and 
the subjects dealt with covered a wide and useful range. 
On August roth Prof. W. J. Williams, of Rensselaer 
Polytechnic Institute, told of his experiences in the study 
of radio interference; while Mr. J. C. Warner, of the 
General Electric Co., dealt with recent advances in wire- 
less valve research. 
work tending towards a standardisation of valve bases and 
sockets. 
Dr. A. Hoyt Taylor, Superintendent of the Naval 
Research Laboratory at Bellevue, D.C., dealt very com- 
P a? 


He announced the completion of 


prehensively, on August zoth, with crystal controlled 
radio transmitters and short wave propagation phenomena. 
The interest of Dr. Taylor’s lectures was considerably 
enhanced by the facts which he was able to adduce from 
work carried out at the Naval Laboratory. 

Mr. John A. Miller, who addressed the Convention on 
August 21st, emphasised the importance of using lower 
power in radio transmission. He pleaded for the use 
of highly efficient transmitters designed to cover the most 
“miles per watt.” To encourage efforts in this direc- 
tion Mr. Miller announced that the Jewel Electrical 
Instrument Company offered a twenty-one jewel watch to 
the member of the A.R.R.L. who succeeded in. covering 
the greatest distance on the ‘‘ miles per watt ’’ basis. 
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SAVOY HILL TOPICALITIES. 


Overseas Programmes. 

A good deal of p@blicity has been given 
to the super receiving station which is to 
be erected at Hayes, near Bromley, Kent. 
The idea appears to have gone abroad 
that a scheme for broadcasting full-sized 
programmes from America is on the eve 
of fulfilment. That is not the case. 


oooo 


No Station Yet. 

The international receiving station at 
Hayes does not at the moment exist, and 
when it does come into operation it will 
contain nothing exceptional or unique in 
the way of apparatus, save, perhaps, as 


regards the method of erecting the aerial, 


which will be only five feet in height. 


oooo AD 
Broomstick Aerial, 

When the original experiments were 
carried out in the same locality two years 
ago in a field used normally for sports, 
it was found convenient to erect a tem. 
porary aerial which could be put up 
rapidly and as quickly taken down. This 
aerial was supported by broomsticks, and 
consisted of one strand of wire only held 
in cleats on the broomsticks. It took 
twenty minutes to erect, and was remov- 
able in the same space of time. 


oooo 


American Concerts. 

On several occasions the reception of 
American concerts was remarkably suc- 
cessful, and it was decided that the per- 
manent aerial should be of similar design 
and earthed at both ends. 
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Temporary Aerials. 

In addition to the permanent aerial, 
temporary aerials will be erected for 
directional reception. -If, for instance, 
it is desired to receive Moscow, an aerial 
will be ran out in the required direction 
to get the best results. Aerials of the 
Beveridge type will be largely employed. 
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The Plant. 

The Hayes apparatus will contain ten 
or a dozen H.F. valves and two or three 
„F. stages, and will embody a corrector 
circuit. The latter was rather curiously 
mis-described in the daily Press as a 
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FUTURE FEATURES. 
Sunday, September 6th. 


:- Lowpon.—3.30 p-m., Ballet Music 


ind Songs. 9 p.m., Casano’s 
Octet. 
BIRMINGHA M.—9 p.m., 
Composers. 
CAaRDEF.—9 p.m., Symphony Con- 
cert. i 
MANCHESTER.—8,50 p.m., Chamber 
Music. | 
GLascow.—9 p.m., Light Orchestral 
Programme. 


. Monday, September 7th. 


Lonpon.—9 p.m., * Radio Radi- 
ance.” 


Tuesday, September 8th. 
5XX.—8 p.m., The Kneller Hall 
Band. 
ALL Stations (except 5XX).—8.25 
p.m., “* The Duenna.” 


Wednesday, September 9th. 


Lonpon—8 p.m., The Three 
Choirs Festival, relayed from 
the Shire Hall, Gloucester. 

BirmINGHamM--9.30 p.m., Recital of 
Scots Songs by Carmen Hill. 

Bourxemoutu.—8 p.m., An Even- 
ing at Weymouth. 

CarptrF.—8 p.m., “The Celtic 
Temperament.” 

Berrast.—7.30 p.m., 
Concert. 


Thursday, September 10th. 


SXX.—9 p.m., “ Radio Radiance.” 

Lonpon.—-8 p.m., Chamber Music. 

ABERDEEN.—8 p.m., Brahms Pro- 
gramme. 

Giascow.—8 p.m., Popular Por- 
traits. 


Friday, September 11th. 


Lcenpon.—8 p.m., The Three 
Choirs Festival, relayed from 
the Shire Hall, Gloucester. 

NEWCAaTLE. —9.30 p.m., “The 
Good-humoured Ladies.” 


Saturday, September 12th. 


Lonpon.—8 p.m., Popular .Orches- 
tral Programme including John 
Henry. 

BOURNEMOUTH. — 8 p.m., ‘* Tit- 
Bits.” | 


Russian 


Symphony 
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device for correcting, amplifying, and 
purifying transmissions. Some curiosity 
was also'shown as to the call-sign of the 


` Station. Obviously, broadcast cannot be 


purified at a receiving station, nor will 
Hayes, which is not intended to be a 
transmitting station, have a cajl-sign. 


feo mele) 


Calibration Tests. 


- The calibration tests which took place 
during the last fortnight of August were 
important as representing a | serious 
attempt to establish the principle that 
special care is necessary in preserving 
accuracy in broadcast wavelengths 
throughout the country. Standardised 
measurement of E employed in 
different countries has hitherto faited ; 
sometimes, indeed, the divergence has 
been considerable. It is not only in the 
interest of listeners but in the interest 
of broadcasting as a whole that stations 
should adhere rigidly to their wave- 
lengths, and the calibration tests which 
took place from Eiffel Tower on alternate 
nights fer a period of a fortnight were, 
therefore, of the utmost value. 


o0o00°0 


The Procedure. 


A special code of signals was employed, 
and exact wavelengths, obtained by stan- 
dard measurements, were transmitted 
from Eiffel Tower at one-minute intervals 
on prearranged wavelengths. The signals 
and measurements were picked up in this 
country, and the engineers made compari- 
sons to enable them to: check the precise 
wavelengths on which B.B.C. stations 
were working. 

ogoo 


A Preliminary Canter. 

‘The international standard of wave- 
length calibration was a prelude to the 
rehearsal of the new wavelengths which 
are being carried out on the dates an- 
nounced in last week’s issue of The Wire- 
less World. 
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Daventry Reception. 

A number of listeners at Ipswich 
signed a petition recently expressing dis- 
satisfaction with the results obtained 
from Daventry, and asking that steps 
should be taken to protect their interests 
as listeners. It is of interest to note that 
many good reports were received from 
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Ipswich, which shows that the dissatis- 
faction in that part of East Anglia was 
not general. The following selection is 
worth recording :— 

(1) Ten per cent. stronger than Chelms- 


ford. 

(2) Comfortable on two 'phones. 

(3) Survey Department, G.P.O. : 
“Little (if any) below Chelms- 
ford.” 


(4) Quite as_good as Chelmsford. 
(5) Very little short of Chelmsford. 
Quite distinct on indoor aerial. 
Felixstowe and Bildeston are other 
places in the Eastern Counties from 
which it was reported that reception from 
the new 5XX was “never bettered by 
Chelmsford.” 


Crystal Users. 


As regards crystal sets, the trouble 
appears to resolve itself into the follow- 
ing two points :— 

1) The fact that there are a great 
number of inefficient crystal sets in use, 
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parently been caused in several suburban 
districts by the use of loud-speakers in 
gardens and at open windows. There is 
no law on the subject, but it is hardly 
likely that the annoyance would be so 
serious as to cause resort to the law to 
attempt to define the position. On the 
whole, broadcast listeners are as con- 
siderate as any body of enthusiasts, and 
it is probable that a direct appeal in any 
individual case would have the desired 
effect. At any rate, the cool nights will 
soon be with us, and this will be suffi- 
cient to take the warmth away from the 
most enthusiastic of users of loud- 
speakers in the open. 


oooco 

A_Problem. l 

The broadcast of Mr. Bransby Williams 
on four evenings in one week brings up a 
problem which has caused the B.B.C. some 
anxiety on numerous occasions. In the 
first place, the wireless cannot at present 
offer a music-hall artist an engagement 
of the standard to which he is accus- 


THE INTERNATIONAL RECEIVING STATION. 


as a result of listeners having hitherto 
had very strong signals from Chelmsford. 
(2) Observing that the country reports 
have been on the whole satisfactory in the 
neighbourhood of Ipswich, while the town 
reports from {Ipswich express dissatisfac- 
tion, there can be no doubt that the lack 
of room in the town results in inefficient 
aerials. Ipswich is low-lying on a heavy 
soil, so that earths would not to any 
appreciable extent affect the matter. 
Oo000 


Long-Distance Reports. 

Crystal reception from 5XX has been 
reported in Belgium, Newquay, The 
Hague, and Edinburgh, and on an indéor 
aerial at Cardiff and South Shields. One 
letter has been received by the B.B.C. 
from America of reception on August 6th 
in Oklahoma. 

cooo 


Out in the Open. 


Outdoor listening is not an unmixed 
blessing, and some annoyance has ap- 
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There is nothing in the external 

appearance of the B.B.C.’s listening station at Hayes, near Bromley, to suggest the 

important part it is likely to play in British broadcasting. The aerial is to be only 
5 feet in height. 


tomed. In the second place, few artists, 
even of first-class merit, are prepared to 
undergo the strain of entertaining the 
same audience, night after night, with the 
consequent draining of their entertainment 
resources within a very brief space of 
time. 


Radio “Stars.” 
By comparison with the average music- 
hall artist, it may be said, parenthetically, 
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broadcast ‘‘ stars’? like John henry. 
Vivian Foster, and others, are really 
shining lights; because whereas the 


music-hall artist can work off the same 


‘gag in a dozen different halls, the wire- 


less artist has almost exhausted the 
humour in a particular joke when he has 
broadcast it once. 

oo00 


Music-hall “ Stars.” 

The B.B.C., therefore, while anxious to 
secure the services of any artist whose 
name is familiar to music-hall audiences, 
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must await—and sometimes for a very 
long time—the opportunity of making 
arrangements for broadcasting such 
entertainers. And when a music-hall 


, artist is out of a stage engagement for a 


week, the microphone must *‘ catch *' him 
as often as it can in that period. Hence 


. the mild complaint of some “‘stars ”’ of 


the music-hall that a good deal more is 
required of them by the wireless in a week 
than the music-hall demands of them ina 
month. 

0000 
Broadcasting Hopes in Ceylon. 

Wireless enthusiasts “exiled” in Cey- 
lon will not for long be deprived of oppor- 
tunities of listening to broadcasting, 
states an Indian correspondent. Certain 
experiments recently carried out go to 
show that the serious apprehension that 
Ceylon is hopelessly screened is without 
foundation. -A four-valve receiver in- 
stalled at Kandy has picked up trans- 
missions from Colombo with perfect ease. 
and no difficulty whatever should be ex- 


. perienced in receiving broadcasting when 


the large station at Welikado is opened. 
, Oo000 


ATMOSPHERICS. 

At the San Francisco Radio Exposition 
from August 22nd to 28th, radic enter- 
tainers met listeners ‘‘face to face.” This 
cool heroism evoked widespread admira- 
tion. 

0000 

The B.B.C. is blamed because the 
events dealt with in the news bulletins 
are too gloomy. It is understood that, 
for the benefit of listeners, steps are 
being taken to prevent the occurrence of 
any further train disasters, fires, strikes, 
motor accidents, wars, and rumours of 
wars. 

0000 

With the same solicitude for the feel- 
ings of listeners a calm day was chosen 
for the recent broadcasting of the arrival 
of a cross-channel steamer. 

. 0000 

From a Book Review in a wireless con- 

temporary: “The wealth of analogies 


‘which he uses are always delightfully 


opposite.” l 
The distinguished author is understood 
to be making favourable progress. 
ovoo 
A French savant states that you should 
address the microphone as if you were 
speaking to a lady. The difficulty of 
maintaining the illusion is due to the un- 
responsive nature of the instrumert. 
oo00 


“Listeners who have their earthing 
switches inside the house,” says a Press 
writer, ‘‘may one day think better of it.” 
On the other hand, they may not have 
time. 

o000 

A mining engineer suggests the possi- 
bility of finding gold by wireless. No 
confirmation is available of the rumour 
that eager enquiries are being made by 
the Chancellor of the Exchequer. 

ooo 

A gold medal is offered for the best 
wireless “invention.” A unique oppor- 
tunity is thus presented to compilers of 
DX records. 
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CRYSTAL DETECTORS. 


The 


Electrical 


Properties of Contact Rectifiers. 


By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.I. 


HE subject is considered en- 
tirely from the electrical 
point of view, w -ifhout any 

reference to the physical mechanism 
of the rectification process, and the 
greater part of the paper will be de- 
voted to crystal detectors themselves, 


The writer has recently made a thorough 


investigation into the behaviour of 
crystal detectors in wireless telegraphy 
and telephony. The work was neces- 
sarily detailed, and involved the frequent 
mse of mathematics, but a number of 
definite and practical conctusions were 
obtained. This article was written with 


The Fundamental Principles of Con- 
tinuous Wave Rectification by a 
Crystal Detector 

Any conductor which, under the 
action of an alternating electro- 
motive force, will permit a greater 


- quantity of electricity to pass i one 


direction than in the other can be de- 


not associated with any form of re- a view to giving prominence to those 
ceiving circuit. This is necessary in : results which havea practicalsignificance. 
order to arrive at an understanding iii en csssseeseeseeeeeccnsensseeeneenesseemeseeseess 
of the behaviour of the detector in 

the more complicated conditions involved in actual 


scribed as a rectifying conductor, 
since the difference between the for- 
ward and the reverse direction quan- 
tities of electricity will be equivalent to a small continuous 


reception. current in one direction. A crystal detector is a conduc- 
The structure of the paper is approximately as tor of this kind. For instance, a piece of galena and a 
follows :— perikon detector will have current-voltage characteristics 


similar to those shown in Fig. 1 

An inspection of this diagram is enough to show’ that 
such a detector will behave very differently with respect 
to large and small signal amplitudes. For small signals. 


™ “ 


A. The crystal detector considered by itself. 
. Continuous wave rectification. 


ie Fundamental principles. 

(b) Direct current side. 

(c) High-frequency side. 

(d) Crystal as energy transformer. 


2. Rectification of modulated continuous waves. 


° . AJ # A 
(a) Direct current side, H.F. resistance. a anes SRSEeE 
(6) Modulation frequency side. ae SERERE 
(c) Crystal as energy transformer. w 
B. Crystal in association with receiving circuits. = 
1. Direct reception. ad 
2. Crystal-valve combinations. o 
~- C. Effect of various conditions of operation. General = 
conclusions. zZ 
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z 
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— APPLIED VOLTS + 
Fig. 2.—A characteristic for inputs up to 0-1 volt. 


IN MILLIAMPERES 


i.c., up to about o.r volt in amplitude, a suitable enlarge- 
ment of the relevant part of the characteristic will give a 
curve like that in Fig. 2. For such a curve the current 
can be expressed very approximately in terms of powers 
of the voltage up to the fourth. ‘This is useful from a 
theoretical point of view, since it permits of the calcula- 
tion of the behaviour of the detector under any specified 
conditions. i 

For larger signals, say, over 0.5 volt in amplitude, the 
characteristic can be represented ei ADEREN as in 
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10 O8 O06 O04 02 O 02 04 06 O8 10 
— APPLIED VOLTS + 
Fig. 1.—The characteristics of two typical rectifying crystals. 
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Crystal Detectors.— _ | 
Fig. 3. . ‘This condition can also be treated mathemati- 
cally. It is clear that rectification will be much more 
complete in the latter case than in the former, a conclu- 
sion which is in agreement with the well-known fact that 
crystal reception is much more effective for strong than 
for weak signals. 

The writer has not been able to find any simple repre- 
sentation for the whole 
course of the characteristic, 
but has confirmed experi- 
mentally that the above 
limiting conditions represent 
very closely the actual be- 
haviour of a crystal detector 
of either of the two more 
common kinds, f.e., galena 
and zincite-bornite, or any 
detector having a sharply 
curved characteristic of the 
kind shown in Fig. 1. 


OURRENT 


TOE SIN wt 


VOLTAGE 


Fig. 3.— The approximate 
characteristic for large inputs 
—over 0:5 volt. 


Fig. 4.—A circuit with a crystal 
rectifier, load R and bypass 
condenser. 


In all that follows the terms large and small signals 
will be taken to mean values of the order indicated above. 
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RECTIFIED CURRENT 


Diiia 

01 02 03 04 05 06 07 08 09 10 
HIGH FREQUENCY E.M.F. (AMPLITUDE) VOLTS 
AT-75x10° CYCLES 


Fig. 5.—Rectification characteristics for perikon and galena on 
no load, and with a load of 1,000 ohms. 
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‘magnitude of the no-load current. 
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In the discussion of the operation of a crystal detector 


by itself it will be assumed that the alternating e.m.f. 


operating is a maintained e.m.f., #.¢., one which is inde- 
pendent of the load imposed on it by the detector. This 
is certainly not the case in the direct crystal reception of 
wireless signals, but it is the easiest way of determining 
the properties of the detector alone. 


Continuous Wave Rectification. The Direct Current 
Side of the Process. 


The circuit to be considered is shown in Fig. 4, which 
represents a crystal detector in series with a source of 
high-frequency alternating electromotive force, and with 
a pure resistance load of magnitude R, the load being 
short-circuited by a condenser which is large enough to 
provide a path of negligible impedance for any high- 
frequency components of current flowing in the circuit. 

As explained above, a small direct current will flow in 
the circuit as the result of the rectification of the alter- 
nating e.m.f. This current will be represented by’ ic. 
Since there is this current flowing in the circuit, there 
must be somewhere in the circuit an effective. direct 
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HIGH FREQUENCY E.M.f 
(AMPLITUDE) VOLTS 


Fig. 6.—Values of internal resistance and apparent rectified 
e.m.f. for galena and perikon at no loads. 


e.m.f. which we will call E.. Moreover, if the load 
resistance-R is reduced to zero the current i, will not rise 
to an exceedingly large value, so that there must be some 
other resistance somewhere in the circuit which limits the 
If we call this resist- 
ance R, we have by Ohm’s law the simple relation : 

Ee 

RR, 
These two quantities Re and E, must obviously be asso- 
ciated with the crystal itself, and we can call them the 
rectified e.m.f. and the effective internal resistance. 
Here, then, are two important quantities which will play 
a large part in the rectification performance of the detec- 
tor, and the first thing to do is to find out, experimentally 
or otherwise, something about their magnitude and their 
variation. 
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Crystal Deteetors.— 


Of the two it seems ‘probable that E. will be the more, 


important in practice. This is illustrated by the curves 
of Fig. 5, which were obtained experimentally. These 
curves show the variation of i, with the magnitude of the 
alternating e.m.f. for a galena and a perikon detector 
with R=o and R=1,000 ohms. From the no-load 
curves it would appear that the galena detector is about 
six times as sensitive as the perikon (or zincite-bornite), 
but a load of 1,000 ohms reduces this apparent superiority 
to less than twice. This indicates that as between these 
two detectors the chief difference is that Re is much lower 
for galena than for perikon. 
With a comparatively high 
resistance load in series the 
© effect of the lower value of 
Re is greatly reduced. 


For any given crystal both 
Fig. 7.—Connections of 
tus with which the values of Ex E. and R: depend on the 


_ on open dtn for various sig- signal amplitude and to a 

less extent on R. By analysis 
aod by experiment it can be shown that E. will increase 
with the signal amplitude and with R,-while Re decreases 
with the signal amplitude and with R. 
values of these quantities when R=o can be measured,! 
also the limiting values of E. when R is made infinite, 
1.€., ON open circuit. This latter is a very interesting 
case which will be described more fully later on. 


A 


Internal Resistance and Apparent Rectified E.M.F. 


The curves of Fig. 6 will give some idea of the values 
of E. and R. for galena and perikon at no load. Of 
course individual specimens of these two detectors will 
show very considerable variation among themselves, and 


os 


VOLTS 


HIGH FREQUENCY E.M-F. 
(AMPLITUDE) VOLTS 


Fig. 8 —Showing E: for various values of input volts. 


for any given specimen the position and pressure of the 
contact may also cause appreciable variation, but the 
curves shown can be taken as fairly representative of 
these two types of crystal, with a possible variation of 
50 per cent. or so for different specimens. In general it 
can be said that for moderately large signal amplitudes 


* See Experimental Wireless, March, April and May, 1925. 
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E; will probably be about a half of the signal amplitude 
at no load, the no load value of R, being of the order of 
100 ohms for galena and anything from 500 to 1,000 
ohms for perikon. In both cases there will be a: rapid 
increase in the magnitude of R, as the signal amplitude 
decreases from about 0.3 volt. | 
It has been said above that for any given value of the 
signal amplitude E. will increase with R. In fact it 
reaches a maximum value when R is made infinite. With 
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| HIGH FREQUENCY E.M.F. (AMPLITUDE) 
Fig. 9.—Open circuit rectified e.m.f. for galena detector. 


OPEN CIRCUIT RECTIFIED E.M.F. VOLTS 


an infinite load the current i, is of course zero, but the 
back e.m.f. across the load is not zero. In fact, putting 


Ve for this back e.m.f., f.e., for Rie, we have 


‘ i R 
=R RSR 


and when R is made infinite (the circuit being as illus- 
trated in Fig. 7), 
: . = Be 


The values of E. on open circuit corresponding to 
various signal amplitudes were actually measured by the 
writer by connecting what was essentially a sort of 
Moullin voltmeter across the terminals of the condenser 
shown in Fig. 7. The results for a typical pair of detec- 
tors are shown in the curves of Fig. 8. The most 
striking feature of these curves is the relatively large 
value of E./E, E being the signal amplitude. 
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SIGNAL AMPLITUDE (VOLTS) 


Fig. 10.—Ratio of open circuit rectified e.m.f. to signal ampli- 
tude for galena detector. 
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Crvstal Detectors.— 


For a characteristic of the type shown in Fig. 3 it is 

easy to show mathematically that 

E5 E — eo. 
Using this type of characteristic to represent approxi- 
mately the actual characteristic of the crystal detectors 
considered, then for galena e, will generally be about o.1 
to 0.2, while’ for perikon it will vary from 0.3 to 0.4. 
For signal amplitudes greater than about 0.5 volt the 
measured performances are seen to be fairly consistent 
with this simple straight line representation, particularly 
in the case of galena, the static characteristic of which 
is a much closer approximation to the sopie straight line 
form than that of perikon. 

The open-circuit rectified e.m.f.’s fe very small signal 
amplitudes are not easy to measure experimentally, but 
they can be calculated fog any given form of character- 
istic. The curve of Fig. g refers to a fourth power 
curve which can be consideted as representative of a 
galena detector working at small signal amplitudes. It 
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Fig. 11.—Current-voltage characteristic of a detector. 


will be seen that the ratio of E. (open circuit) to ŒE 

decreases rapidly as Æ decreases. The variation of this 

ratio with Æ is of the character illustrated in the curve 

of Fig. ro. | 
Effect of a D.C. Load. 

Before leaving this part of the subject, it will be well 
to illustrate the effect of a d.c. load on the rectification 
process by reference to the actual current voltage charac- 
teristic of the detector, since some very important deduc- 
tions can be made in this way. Referring to Fig. 11, 
the process of rectification with no d.c. load can be repre- 
sented as the result of a simple harmonic alternation of 
electromotive force about the origin of co-ordinates as 
centre. The current in the circuit will be an alternating 
one having a wave form something like that illustrated 
in Fig. 12. The continuous current will be the mean 
value ‘of this alternating current over a period, and the 
fundamental high-frequency current will be the funda- 
mental component of this wave form. If, now, a d.c. 
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load, short-circuited by a condenser, is put in series 
with the detector, then the continuous current in the 
circuit will give rise to a continuous back e.m.f. ‘of magni- 
tude v., say, the effect of which will be, so to speak, to 
shift back the centre of the oscillation of electro-motive 
force (without altering its amplitude) by the amount ve as 
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CURRENT THROUGH DETECTOR 


_ Fig. 12.—Current through detector with no load. 


shown in Fig. rr. The wave form of the current will 
now be something like that shown in Fig. 13. 

It is clear that this shifting back of the centre of the 
oscillation will modify every feature of the rectification 
process. Not only is the continuous component of the 
current decreased, but the fundamental component of 
the wave form is also reduced.- In other words, the d.c. 
load increases the high-frequency resistance of the detéc- 
tor, even though none of the high-frequency current flows 
through the load. The high-frequency power consumed 
by the detector thus depends on the output or d.c. load, 
just as the input or primary circuit resistance of an alter- 
nating current transformer depends on the load imposed 
on the secondary circuit. In fact, a crystal detector can 
be regarded as an energy transformer of a special kind, 
one which transforms high-frequency power into con- 
tinuous current power, the amount of the high-frequency 


CURRENT THROUGH DETECTOR 


Fig. 13.—Wave form of custect ee detector with a resistance 
oO e 


power consumed depending to a large extent on the 
amount of continuous current power taken out of it. 
This is the most important feature of a crystal detector, 
and will be considered more fully in later sections of the 
paper. 

(To be continued.) 
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A Review of the Latest Products of the Manufacturers. 


THE ETHOPHONE TWO-RANGE 
WAVERETER. | 
VER since the inception of broad- 
F casting the need has been felt for 
a direct reading wavemeter which 
should be simple in operation and yet 
sufficiently accurate to enable the various 
stations to be identified. 

The problem of manufacturing instru- 
ments which will not require individual 
calibration has been solved in the case of 
the Ethophone wavemeter by assembling 
from component parts made with the ut- 
most precision and each tested to be with- 
in narrow limits of accuracy to the re- 
quired values. By this means individual 
calibration is avoided and it becomes pos- 
sible to fit each instrument with a pre- 
calibrated etched wavelength scale. 

The instrument is of the simple. buzzer 
type and is provided with a changeover 


Ethophone two-range buzzer wavemeter, 
@ recent product of Messrs. Burndept 
Wireless, Ltd. 


switch so that it can be used on the 1.600 
metre wavelength as well as the entire 
band of wavelengths used by the British 
broadcasting stations. 

e components forming the tuned 
circuit are robustly constructed and 
rigidly set up go that the calibration can 
be relied upon to remain constant. An 
easily accessible dry battery is included 
in the instrument to operate the buzzer, 
the latter being of unique design, produc- 
ing a high-pitched note without trouble 
by sticking contacts. 


On test and compared with a reliable 


standard, chlibration was found to be: 


accurate within very narrow limits over 
the entire range and it was possible 
to identify distant broadcasting stations 
by wavelength alone. 

000d 


REFLEX COILS. 

Unmounted inductance ceils arve 
obtainable from The Reflex Radio Co., 
45, Stamford Hill, London, N.16. 
Apart from their use for ordinary tuning 
purposes an unmounted coil of reason- 
ably low self-capacity is often required 
as a radio frequency choke, and the 
Reflex coils can be relied upon as suit- 
able for this purpose, being wound by 
the well-known Burndept process. 

o0o000 


** BELLING-LEE ’’ SUB-CONNECTORS. 

These connectors, which are made by 
Messrs. Belling & Lee, Ltd., Queensway 
Works, Penders End, Middlesex, have been 
put on the market with the object of re- 
lieving the home constructor from the 
necessity of soldering the connections in 
his receiver. 

As will be seen from the illustration 
the system lends itself particularly to the 
use of square connecting wire. One or 
more wires may be inserted in the slotted 
terminal post and held in position with 


= 


Terminal spindle with sub-connector. 


a shallow nut. The connectors are 
supplied with No. 2, 4, 5 and 6 B.A. 
threads, and ‘‘ floating connectors’”’ for 
making junctions which do not require 
to be secured to the receiver panel are 


also available. The system should prove 
very effective, provided that all the joints 
in the receiver are accessible. 
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RAVALD VARIABLE CONDENSER. 

An unusual form of construction is 
adopted in the variable condenser manu- 
factured by Messrs. J. Moores & Co., 
Ravald Street Works, Salford, Manchester. 

A sheet of copper measuring about Zin. 
by 2in. is held down on the face of a 
piece of ebonite by means of a piece of 
mica and three small bolts, one serving 
as a terminal. Over the mica is the 
other plate of the condenser which is ar- 


ranged to normally spring away from the 


face of the mica. By means of a threaded 
bush and screw which carries the 
operating knob and dial the distance 
between the two copper plates can 
be critically regulated, thus con- 
trolling the capacity presented between 


Underside vtew of vartable condenser with 
mixed air and mica dielectric. 

them. One revolution of the dial, which 
is calibrated into one hundred divisions, 
produces ample capacity change for tuning 
circuits adjusted to broadcasting wave- 
lengths, though in revolving the knob 
to produce an increase of capacity the 
dial will be found to lift from the face 
of the instrument panel. 

A particular merit of this component 
is that if occupies very little depth hehind 
the instrument panel, whilst the area 
taken up is not greater than that of a con- 
denser with rotating plates. Another fea- 
ture is that a positive connection is made 
with the plates and the rubbing contact 
met with when employing revolving plates 
is avoided. 
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The Editor does not hold himself responsible for the canes of his correspondents. 


Correspondence should be addressed to the Editor, ‘ The Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer's name and address. 


RESULTS WITH A 0-c-1. 


Sir,—I enclose a circuit diagram of a crystal and L.F. circuit 
which I have been experimenting with, and with which I have 
had excellent results. 

The navel feature is, of course, a reaction coil, 
boosts up signals very well indeed. 

The circuit may, of course, be already known to you and 
other experimenters, but, again, perhaps it may interest some 
of the ‘‘ one-valve merchants ” who, like myself, are unable to 
afford multi-valve sets. . 

The four-pole, double-throw switch (I use a ‘‘ Utility ’’) cuts 
out the amplifier and leaves just a plain condenser-tuned crystal 
circuit. 

No variable resistance is used, and a fixed ‘“‘Igranic ” resist- 
ance is used in conjunction with the third pair of points on the 
switch for lighting the valve. Amplifying valves of the .06 
type give excellent results wfth this circuit, and are economical 
in filament current. Condenser C, has a capacity of 0.0005 mfd., 


“ La,” which 


DAI 


YQQU00> 
T 
CRYSTAL 
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The circuit used by Mr. J. R. W. Dunbabin. 


and C,, 0.001 or 0.002 mfd. For the 300-500 metre wave-band 
L, should contain 50 turns on a 34 in. former, and L,, 70 turns 
if mounted to rotate inside L,. 

The following stations have been received on a moderate 
aerial: 2LO, 51T, 6BM, 2ZY, 5NG, 6ST; School of Posts and 
Telegraphs, Paris; Radio Iberica, Radio Paris, and last, but 
not least, SXX at a distance of 20 miles, at full loud- -speaker 
strength. 

Several other stations have been heard, 
able to distinguish their call-signs. 

The set is very stable in operation if used-with a crystal 
detector of the permanent type. 

Trusting I have not taken up too much of your valuable 
time, and congratulating vou on your splendid paper. 


Newport Pagnell, Bucks. JOHN R. W. DUNBABIN. 


REACTION AND INTERFERENCE. 
Sir,—I read 
ference ” 
B 30 


but I have hee un- 


“ Reaction and Inter- 
A few weeks ago I examined 


with interest the article 
in a recent issue. 


a certain make of 4-valve receiver, and duly noted that a com- 
mon H.T. of 120 volts was feeding all 4 valves, and it struck 
me that if this sort of condition prevailed in many districts 
there was little wonder the chief engineer of the B.B.C. 
uttered such heartrending pleading to the “ howlers.”’ 

However, I kept the matter in mind, and on a recent Sunday 
morning, when I was listening to a special series of tests trans- 
mitted by my friend 5JC, Cemaes Bay, Anglesea, with 6YQ, 
throughout the test I could hear a very faint carrier wave 
immediately 5JC changed over, avd f came to the conclusion ° 
that this must be the carrier wave of 6YQ’s receiver. When 
the test concluded, and 5JC switched off, I at once changed 
over the amplifier voltage to feed the detector valve and called 
up 6YQ in order to find out whether the carrier wave which 
was heard was actually the ‘howl from his receiver, and — 
much to my astonishment he replied immediately, and re- 
ported my signals R4 with three valves. I then explained to 
him that I was “transmitting” with my receiver, and this 
he would not credit, and replied “‘Tks for dope.” 

Now, if an ordinary receiver in an oscillating condition could 
be reported R4 at 60 miles, then one can fully expect that the 
signal would be audible over a radius of 100 miles, and, of 


course, keeping in mind that the receiver similar to that men- 


tioned in pest paragraph was used, and with the voltage men- 
tioned. 

Details of my receiver are as follow: Aerial circuit, S.C. .003 
mfd. Igranic coil No. 25 with .0005 mfd. condenser in parallel. 
Reaction coil, Igranic No. 35, not tightly coupled. Valves, 
AR 06 and DE 5, both used with equal success. H.T., 120 
volts on detector valve. The usual grid condenser -and ' leak 
values .0003 mfd. and 2 megohm. The aerial, twin inverted 
L type 33ft. high at open end and 28ft. at lead-in end. The 

wavelength used was 195 metres. 

It will be observed that this impromptu test is a very inter- 
esting proof of what interference can be caused with an oscillat- 
ing receiver, and possibly you may- recollect the report which 
was published in your journal of the test carried out by 5DC 
St. Annes-on-Sea, using 25 volts on the plate of a T 15 valve, 
the transmission being intercepted here perfectly. 

The Post Office, and also the B.B.C. may like to know of 
this, as no doubt it will strengthen their case on the * howling ” 
nuisance, TRANSMITTER. 


FREE LICENCES FOR THE BLIND. 


Sir,—I believe that I am correct in stating that it is not 
usual for dog licences to be taken out by those afflicted with 
blindness. <A special concession is quite rightly made on’ their 
behalf. 

Would it not be a very gracious act on the part of the 
authorities were they to permit wireless sets to be used free of 
licence by those who have not the blessing of sight? - 

It is not necesary for me to enlarge on the vital importance 
of wireless to the blind. A. M. LOW. 

London, S.W.1. Hon. Tech. Adviser and Sec. 

The Wireless League. 
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Readers Desiring to Consult “ The Wireless World” Information Dept. should 
make use of the Coupon to be found in the Advertisement Pages. 


An Efficient Four-valve Set. 
READER has asked what, in our 


opinion, is the best number of | 


valves and circuit to employ in a 
receiver designed to be as flexible as pos- 
sible from — 
length range and to receive several of the 
B.B.C. stations on the loud-speaker, 
using a reasonably efficient aerial and 
earth system. 

Taking all things into consideration, 
undoubtedly the best all-round circuit 
which the amateur can construct is a four- 
valve receiver embodying one stage of 
H.F. and two of L.F., reaction being 
taken from the plate current of the detec- 
tor valve to the aerial coil. If readers 
carefully follow out the circuit given in 
Fig. 1, taking care to use good quality 
components only and to space very care- 
fully these components, paying particular 
attention to the wiring of the H.F. and 
detector valves, they will be in posses- 
sion of a set which will give all that it is 
normally possible to receive from British 
and Continental stations. If at any time 
reception conditions are so bad that an 
efficient set of this type fails to give 
satisfaction, it is highly probable that a 
More sensitive instrument will give no 
greater satisfaction from the point of view 
of enjoying the programmes, since the 
extra sensitivity provided to bring in elu- 
sive distant stations will bring in also 
a great amount of atmospheric noises, and 


e point of view of wave- 


thus the more sensitive receiver will de- 
feat its own object. In order to obtain 
maximum efficiency it is advisable to wire 
up with bare wire, using short direct 
connections. 

In, order to obtain wavelength flexi- 
bility plug-in coils may be used, and here 
again much scope is given to the enter- 
prising amateur in making his own coils, 
which, by being made efficient at the ex- 
pense of rigidity, may often yield results 
superior to those obtainable from the com- 
mercial articles. 

In the case of all amplifying valves it 
is advisable that the rheostat be placed in 
the positive filament lead, since in this 
position its adjustment will have no effect 
on the steady potential of the grid which 
sheuld be adjusted fadenendently by 
means of biassing cells. In the case of 
the detector valve, however, it is advis- 
able to place the rheostat in the negative 
lead if the grid return lead is connected 
to +L.T. By this means a positive bias 
in excess of that required for rectification 
will be avoided. It will be noticed that 
separate terminals are given for the con- 
nection of a grid battery and an extra 
H.T. battery to the L.F. valves. The 
reason for this is that the amateur often 
desires to commence operations with a 
newly constructed set by dispensing with 
high quality reproduction. Consequently 
these two pairs of terminals can be re- 
spectively short-circuited and a single 60- 
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Fig. 1.—Connections of an efficient four- g 


valve receiver. 


volt battery connected to the terminals 
supplying H.T. to all valves. Later two 
power valves can be, used in the L.F. 
stages and an extra H.T. battery, and 
also a grid battery connected to the 
appropriate terminals. 

Another feature is the inclusion of a 
large fixed eondenser across the grid bat- 
tery. Many cases of instability and dis- 
tortion can be traced.to the resistance of 
the grid battery acting as a coupling be- 
tween valves, and the provision of this 
condenser, by offering a low impedance to 
the audio-frequency impulses, tends to 
alleviate this trouble in a manner similar 
to the case of the H.T. battery. 

0000 


Safeguarding Dull Emitters. 
rT ANY readers living in districts far 
removed from any accumulator 
charging station are in the posi- 
tion of having to exercise rigid economy 
in their consumption of LT, and as a 
rule they make use of a single-valve 
regenerative set for their purpose, em- 
ploying a separate amplifier using power 
valves in conjunction with an accumu- 
lator at such times as they desire to 
operate a loud-speaker. Usually, of 
course, a 0.06 amp. type of dull emitter 
is used in the receivi set, operated from 
dry cells, and, provided that great care 
is taken not to reduee the efficiency of 
the valve by an excess of filament current, 
excellent results, fully equal to those 
obtainable with a bright emitter type of 
valve, are assured on distant stations. 
Unfortunately, however, the requisite 
filament voltage of these valves is such 
that it is extremely difficult to obtain 
the maximum efficiency from them with- 
out risk of partially ruining their dull- 
emitting properties. Two dry cells can- 
not satisfactorily be used to supply the 
necessary 3 volts, since it is found that 
the voltage of dry cells rapidly falls off, 
unlike the case of the accumulator, which 
maintains a fairly steady E.M.F. during 

the greater part of its charge. 

Consequently, these dry cells and a 30- 
ohm rheostat are normally employed, 
fairly frequent adjustment of the 
rheostat being necessary as the battery, 
voltage falls. Provided that it is possible 
to exercise careful judgment, excellent 
results are obtainable in this way, but 
there is no positive indication of when 
the filament is being operated within safe 
limits, many readers failing to obtain 
maximum efficiency by being over- 
cautious, whilst others quickly impair the 
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efficiency of their valves by incorrectly 
adjusting the rheostat. 
favour the employment. of a fixed resist- 
ance in series with the valve filament, 
so that no greater current than 60 milli- 
amperes can pass through the filament 
when a given voltage is applied to the 
L.T. terminals. This idea is quite sound 
in the case of a four-volt accumulator 
whose voltage is more or less constant, 


but if used in the case of three dry cells 


the same disadvantage is present as in 
the case of two dry cells with no resist- 
ance. 

An excellent method of overcoming this 
difficulty is to include a reliable small- 


scale ammeter in series with the L.T. 


battery, since in this case the filament 
current- can at’ all times be accurately 
adjusted by means of the rheostat in 
accordance with the fall in the voltage of 
the dry cells, there then being no risk 
of ruining the valve, and at the same 
time the user is assured of maximum 
efficiency, since all guesswork is 
eliminated. Of course, it is imperative 
that a small-scale instrument be used with 
a maximum of reading about 0.1 amp. 

Even if a four-volt accumulator is used 
this method is preferable to the use of 
a fixed resistance, since the filament 
adjustment of the detector valve is often 
critical for the best results on long- 
distance 'stations if the grid condenser 
and leak are neither capable of adjust- 
ment, whilst if one or two stages of 
L.F. are to be incorporated in the 
receiver three ammeters are not necessary, 
since fixed resistances may be used in 
conjunction with the L.F. valves, whose 
filament temperature does not, of course, 
require critical adjustment. In this case 
the ammeter should be connected so that 
it is in the filament circuit of the detector 
valve only. 
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Efficient Design of Multi-valve Receivers. 
READER proposes to build a five- 
‘valve receiver in which for the 
sake of economy in current con- 

sumption the valves will all be of the 

sixty milliampere class of dull emitter. 
and he wishes to know the best method 
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of employing these valves in order to 
fulfil the three conditions of reception of 
distant stations, stability, ease of mani- 
pulation, and good quality loud-speaker 
operation, it being specially mentioned 
that resistance coupling is to be avoided 
on the L.F. side of the amplifier on 
account of the high H.T. value which 
would be required. 

To ensure reception over long distances 
it is recommended that one of the valves 
be employed as a high-frequency amplifier. 
The reason for the non-inclusion of two 
H.F. valves may very well arise in our 
reader’s mind, since five valves are avail- 
able. The reason is that when two H.F. 
stages are employed on receivers other 
than those of the neutrodyne: type, it 
cannot be truthfully said that the instru- 


ment fulfils the condition of stability and: 


ease of manipulation, whilst on the other 
hand, provided that it is efficiently de- 
signed, a receiver employing one stage of 
H.F. is quite sufficient for reliable re- 
ception of most of the B.B.C. and Con- 
tinental broadcasting stations. Assigning 
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Fig. 2.—An efficient arrangement of five valves for good quality loud-speaker reception 
of distan* stations. 
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one valve for the usual purpose of rec- 
tification we have three valves which may 
be devoted to the low frequency portion 
of the circuit. Since resistance coupling 
is inhibited the suggestion of using three 
stages of choke-coupled amplification 
naturally occurs to the mind, but it must 
be remembered that no matter how much 
attention we may pay to the elimination 
of, frequency distortion in this mauner, 
we cannot assure good quality with a 
valve of this type operating in the final 
stage owing to the comparatively sinali 
useful grid voltage swing permissible. 
This difficulty can, however, be quite 
successfully surmounted by employing 
two valves in the final stage connected 
so that the input voltage swing is divided 
between the two valves. The first L.F. 
valve is, of course, connected as an ordi- 
nary transformer amplifier. By using 
good quality. components and employing 
the last two valves in a push-pull ampli- 
fier in the manner suggested in Fig. 2, 
it will be found that good quality -is 
obtainable on the loud-speaker without 
resorting to the use of special power 


valves. 
A miles radius from the new high- 

powered station at Daventry finds 
that he is able to obtain reception on his 
crystal set quite clearly and free from 
interference, but that the strength obtain- 
able is not sufficient for comfortable recep- 
tion, and he asks whether there is anything 
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Improving Crystal Reception. 
.READER living outside the 100 


which he could add to the receiver tu 


improve results without resorting to the 
use of valves. 

Since our reader states that the recep- 
tion which he now obtains is quite clear 
and distinct, it is certainly possible to 
bring the signals up to good audibility 
sufficient for the operation of several 
pairs of telephones by employing some 
form of microphone amplifier, Of course, 
in the first place the utmost attention 
should be given to minimising losses in 
the aerial system and in the tuning cir- 
cuits of the receiver. Many readers will 
find that by doing this, and at the same 
time employing a pair of adjustable reed 
type telephones wound to a high resis- 
tance, they are able to increase their sig- 
nal strength very greatly so that weak 
signals are brought to comfortable 
audibility. 

With others, however, this may not be 
sufficient and amplifiers of the type sug- 
gested may have to be employed. These 
instruments are very economical in use 
and will operate from four dry cells for 
many months without attention. The 
dimensions of the whole instrument to- 
gether with enclosed batteries need not 
exceed the dimensions of an average 
type crystal set. It is strongly recom- 
mended, however, that a well-made type 
of manufactured instrument be employed ; 
crystal users who attempt to economise by 
making their own amplifier are apt to be 
disappointed. Trouble is almost certain 
to be experienced through “packing” of 
the carbon granules in the microphone un- 
less it has been specially designed for the 
purpose. 
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THE _ PURPOSE OF EXHIBITIONS. 


A EMost every industry in this country which makes 

a popular appeal can boast at least one annual 
Exhibition or Show. The annual exhibition should con- 
stitute a milestone in the history, not only of an 
industry as a whole, but of 
every individual manufacturer who 
constitutes a unit of the industry. 
The outstanding feature of an 
annual show should be a record of 
progress, and no industry can be 
regarded as healthy unless the an- 
nual show does bring to light a 
multitude of new things, each 
tending to mark in some direction 
or another a distinct step forw ard 
in development. 

An industry so new as that 
which has arisen through broad- 
casting should be particularly pro- 
gressive, for so much scope exists 
for invention and imtiative. Im- 
provements follow one another so 
quickly that it is likely to be some 
years before a state of develop- 
ment will have been reached when 
it will be possible to consider that 
any degree of perfection has been 
achieved. 

As time goes on jwe find that 
each annual wiles: exhibition 
tends to mark more and more dis- 
tinctly the stages in progress. It 
for the introduction by manufacturers of 
models of broadcast apparatus, and in most cases 
these models remain current during the ensuing twelve 
months, during which time ingenuity is being exercised 
in the endeavour to produce replacements for these 
models with others embodying technical developments for 
the following year’s show. 
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The present issue of The Wireless World constitutes 
a comprehensive guide to what may be seen at the Albert 
Hall Exhibition this year, and so much that is new will 
be displayed for the first time that it may be expected 
that the Exhibition will be more popular than any of 
its predecessors. Looking back over past years in 
the short history of broadcast- 
ing, one cannot help remark- 
ing upon the definite changes in 
fashions in wireless which have 
been brought about. Apparatus 
which a year or two ago was the 
very latest development, to-day 
looks sadly antiquated alongside 
the new products. ‘The reasons for 
these changes in the character of 
apparatus are not difficult to trace. 
The public is becoming continually 
more critical of the work of the 
manufacturer, . and, whereas a 
year or two ago a ready sale 
could .be anticipated for almost 
any apparatus which worked, to- 
day the public is in a position to 
differentiate very definitely be- 
tween the various grades and types 
of instruments. The large increase 
in the number of broadcasting 
stations and the interest taken in 
short - wave transmissions from 
abroad have resulted in a public 
demand for sets capable of long- 
distance reception with freedom 
from interference. These circumstances, coupled with 
the increased competition between manufacturers through- 
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-` out the world, has necessitated a display of skill in design 


and workmanship which has had. the effect of bringing 
the products of the British manufacturer into the front 
rank amongst the world’s producers of wireless equip- 
ment, in spite of the fact that Britain was behind other 
countries in starting broadcasting. 
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Self=contained Set 
for the Local 
Station. 

By 


Pe Le DEVEREUX, B.Sc. 


ANY potential broadcast listeners living in flats in 
our cities have not yet availed themselves of the 


broadcast services through their inability to erect — 


an outdoor aerial. Frame aerial reception is associated 
with superheterodyne receivers and expense, and an idea 
has gained currency that an outdoor aerial is essential if 
only simple and inexpensive apparatus can be used. 


Possibilities of Simple Frame Receivers. 


It is this attitude towards frame aerial reception which 
accounts for the travesties of aerials which festoon the 
housetops in every big town. The form and ceremony 
of the aerial are there, but the only function wich it 
performs is to shock the susceptibilities of passers-by. If 
an efficient outdoor aerial is precluded and a superhetero- 
dyne receiver is too costly, it is as well to abandon all 
idea of long-distance reception and to build a set exclu- 
sively for the reception of the local station with a frame 
aerial, 


Fig. 1.—The circuit diagram. 
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Subsequent experience with the receiver described in 
the succeeding pages has shown that with two valves strong 
signals in four pairs of telephones can be received at a 
distance of twenty-five miles north of 2LO. The volume 
is uncomfortably loud at this distance, and can be heard 
with the telephones removed from the head. Reception is 
by no means confined to the local station, however, and 
Bournemouth, Birmingham, and a Spanish station have 
been received at the above situation. | With patience 
and skill the range could be extended further, but 
it was not with this object that the set was designed, 
and these results are mentioned only to show that 
twenty-five miles is a conservative estimate for the local 


‘station. 


Two 0.06 type valves are employed, and the set is, 
therefore, economical to maintain. A single charge cost- 
ing about a shilling is sufficient to give an average daily 
service of two or three hours for a month. 

An endeavour has been made to keep the receiver as 
compact and self-contained as possible. The batteries 
are all contained inside the cabinet, the only external 
components being the telephones and thé™frame aerial. 


The Circuit. 


A diagram of the circuit connections is given in Fig. 1. 
The first valve functions as a detector with reaction, and 
is followed by a low-frequency amplifying valve. 

The filament current is controlled by two fixed resist- 
ances, R, and R,, and a variable filament resistance in 
the positive L.T. lead. R, is connected in the negative 
side of the L.T. circuit to prevent an excessive positive 
grid bias in the detector valve, and has a resistance of 
20 ohms. ‘The resistance of R, is reduced to 17 ohms 
by taking a proportionate number of turns off a standard 
20-ohm resistance. The voltage across the detector valve 
filament with the battery fully charged and the variable 
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Two Valve Frame-Aerial Receiver.— 
resistance all out will be 2.8 volts, and 
that across the amplifier 3 volts. This 
difference in the filament currents to the 
valves is necessitated by the difference 
between the H.T. voltages applied. 
Two 36-volt units are connected in series 
for the H.T. battery, giving 36 volts 
for the detector, and 72 volts for the 
amplifying valve. ' 

The telephone terminals are con- 
nected in parallel, as the last valve has 
a low impedance. 


Features of the Design. 


The H.F. and L.T. batteries are 
housed in a ‘separate - compartment be- 
hind the front panel of the receiver, 
while the valves, variocoupler, tuning 
condenser, etc., are assembled in a com- 
partment at the back. ‘The input and 
output terminals to the receiver are 
mounted on the back panel in close proximity to the 
H.F. and L.F. components, and the set is controlled 
through the medium of ebonite extension rods by two 

‘Apex ’’ dials on the front panel. Thus the batteries, 
which are at ‘‘ earth ” potential as far as H.F. currents 
are concerned, act as a screen which considerably reduces 
the effects of hand capacity when tuning-in a signal. 

The two E.T. accumulator cells are placed ‘between 
the extension rods with the two H.T. units on either side. 
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Fig. 3.—Layout of components on the base. 


2in. high and 5 8in. thick. 
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Fig. 2.—Drilling dimensions of back 
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The diameters Pros holes are ‘ as follow : 


ry 5/32in. dia. ; ry dia.; ry C, 3/8in. di 


If desired, strips of felt may be stuck to the top edges 
of the battery compartment to make an airtight joint 
with the lid. This will prevent acid fumes from cor- 
roding components in the rear compartment. 


Constructional Details. 


The deviations from the conventional American layout 
which have been made to secure compactness do not intro- 
duce any insuperable constructional difficulties, but the 

. work of assembling the parts 
will be greatly simplified if 
a predetermined sequence is 
z followed. 
“a It is first of all necessary 
134 to construct the container, 
the leading dimensions of 
which are given (Fig. 5). 
The four sides and the 
middle partition are cut 
from fin. oak and are built 
together without the base, 
which is fitted at a later 
stage. The front panel of 
the box is drilled with two 
Zin. holes spaced 6}in. 
apart for the spindles con- 
trolling the variocoupler and 
tuning condenser. Holes of 
the same diameter are drilled 
in the partition in a corre- 
sponding position. The five 
holes near the top edge of 
the partition are for the 
flexible leads from the H.T. 
and L.T. batteries. A 
special drawing has been 
prepared for the drilling of 
the back panel, and is repro- 
duced in Fig. 2. This panel 
carries the variable filament 
resistance, the variable grid 
| A 13 
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Fig. 4.— Components assembled in the 
container— 

leak and terminals for the frame and 
two pairs of telephones. Fillets are 
provided to strengthen the corners of 
the box and to support the partition, the 
position of which is indicated by the 
dimensions given in Fig. 3. The base 
of the container measures 13}in. x 

ridin. x ğin., and is provided with 
filets fitting’ inside the larger compart- 
- ment. It is strengthened, as indicated 
in Fig. 3, with a piece of Hin. 
which most of the components on the base are screwed. 

The lid of the box is cut from oak-faced three-ply 
wood and stiffened with battens running at right angles 


—and on 


Fig. 5.—Leading dimensions of the container. 
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the base with wiring 
partially completed. 


wood 6łin. x 5}1n., to _ 
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to the direction in which a tendency to warping is 


observed. 


With the exception of the variocoupler and the ehonite 


‘extension spindles, the components can be purchased 


ready-made, and a list is given on a succeeding page. 


Details of the Variocoupler. ~ 


The variocoupler is shown at the side of the base in 
Fig. 4, and consists of a basket reaction coil mounted to. 
rotate in the end of an ebonite tube carrying the single- 
layer grid winding. The tube is 34in. in external dia- 
meter and 3#in. long, and the winding consists of 25 
turns of No. 22 S.W.G. D.C.C. Two fin. holes are 
drilled diametrically opposite-to each other and gin. from 
the top of the tube to carry the reaction coil spindle, which 
is a in. brass rod 4}in. in length. The ebonite tube 
is fixed to the base with two brass angle brackets. 

The reaction coil former is an ebonite disc 3in. in dia- 
meter and +yin. thick. There are fifteen equally spaced 
radial sawcuts, and the coil is wound with roo turns of 
No. 28 S.W.G. D.S.C. A winding pitch of 4 -hàs 


been adopted in order to get the required number of turns 
into the available space ; _the „wire, instead | of being 
crossed over at every slot, is crossed . every second slot. 
The finished coil is secured to the spindle with an ebonite 
block gin. thick, which carries also the two soldering 
lugs for the flexible leads to the coil. Lateral movement 


of. the reaction coil is prevented by two ebonite collars 


fitted to the spindle on the inside of the ae former 
with grub screws. 

The. ebonite extension rods are each 3iin. long and 
in. in diameter with a central hole Hin. in diameter. 
As the spacing blocks between the batteries are gin. wide, 
it will be seen that there will be yyin. clearance on each 
side between the extension rods and the batteries Lateral 
holes are drilled in each end of the rods for grub screws 
and tapped for No. 6 B.A. 

Two short lengths of din. rod are cut for the purpose 
of connecting the extension rods to the ‘‘ Apex ”’ tuning 
dials. ‘The rods are bushed where they pass through the 
šin. holes in the front panel by rectangular bearing plates 
isin. x gin. x zyin. Holes are drilled in each’ plate for 
the jin. spindles and also for the stop peg on the tuning 
dial, which is fitted gin. below the bearing hole Both 
plates should be recessed into the wood in order that 
the tuning dials may fit flush with the front panel. The 
bearings must not be screwed into position until the 
assembly and wiring of the components has been 
completed. 
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Two Valve Frame-Aeria] Receiver.— 

The components mounted on the back 
panel and partition can be mounted with- 
out delay. The + mfd. receiving con- 
densers are screwed to the top of the 
partition opposite tHe ‘two H.T. bat- 
teries. An ebonite terminal strip 3{in. 
x fin. x din. carrying three soldering 
lugs is screwed in position between the 
reservoir condensers and immediately 
below this is the o.oor mfd. by-pass con- 
denser. The remaining component is the 
variable condenser. This may be screwed 
directly to the wood, since the end. plates - 
are at “earth” (—L.T.) potential. If 
the wood used for the partition is at all 
soft, a thin metal washer should be 
fitted under the ‘‘ one-hole fixing ” nut. 
Before fitting, a lateral hole’ should be 
drilled and tapped in the condenser 
spindle for the grub screw. 


‘Assembly and Wiring. 


The components fixed to the base in- 
clude holders for the valves, fixed re- 
sisters and grid battery, the grid- con- 
denser, the L.F., transformer, and the 
variocoupler. Fhe latter component 
should be screwed in position ahd. then 
removed. This step will be appreciated | l 

when the variocoupler has to be screwed finally in position, Now proceed as far as possible with the wiring of the 
as the screw holes will be already prepared. components on the base and inside the container, leaving 
Fe E extensions where connections between the 
two groups are required. The photo- 
graph in Fig. 4 was taken at this stage. 
The base is now screwed to the container 
and the variocoupler fixed in position with 
the reacting spindle projecting through the 
hole in the partition. It is best to lower 
the variocoupler into position with the 
wood screws resting in the brass brackets. 
The remaining connections to the vario- 
caup#r and between the components are 
now made. Flexible connections with 
spade terminals for the L.T and plug 
connectors for the H.T. batteries are also 
fitted. It is convenient to use red braid- 
ing for the positive leads and black for 
the negative. | 
To complete the receiver it is now 
necessary to fit the extension rods and 
tuning dials. Before screwing the bear- 
ing plates to the front panel, the best 
average position is found by rotating the 
condenser vanes and reaction coil, as the 
case may be, with one hand, and feeling 
for any eccentricity in the movement of 
the plate with ¢he other. In fitting the 
tuning dials care must be taken that the 
movement is limited by the stops in the 
dial, and not in the condenser. The 
geared movement gives great leverage, 


Fig. 7.—Rear view of the receiver with Hid removed. and the extension rods and bearings 
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LIST OF COMPONENTS. 


Oak for cabinet, }in. and jin. thick. 

1 Ebonite tube 3iin. dia., 3}in. long. - 

1 Ebonite disc, 3in. dia., 1/1Gin. thick. 

1 Variable condenser, 0:0005 mfd. 
without vernier). 

2 Small “ Apex” tuning dials. 

2 Reservoir condensers, 1 mfd. (T.C.C.). 

1 Fixed mica condenser, 0-00025 mfd. (Dubilier, Type 600A). 

1 Fixed mica condenser, 0:001 mfd. (Dubilier, Type 600). 

1 Variable grid leak (Igranic). 

4 se sy holders (Burndept, No. 240). 


(Ormond Low Loss, 


will be subjected to considerable strain unless this 
precaution is taken. 


Testing and Operation. 


A frame aerial consisting of 16 turns on a former 2ft. 
square is used with the set. 
teries, telephones, and frame aerial to the set, turn on 
the filament resistance, and test across the filament sockets 
of both valves with aflash lamp bulb, or, better still, a 
voltmeter, to make quite sure that there are no mistakes 
in the wiring. If the normal L.T. voltage is registered, 


the valves may be inserted, the A.R.o6 (H.F.) in the 
holder near the partition, and the D.E.3 at the back. 


To test, connect the bat- 
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1 Intervalve transformer, low ratio (Burndepl, No. 333). 

2 Fixed resistor holders (Burndept, No. 718). 

2 Fixed resistors, 20 ohms (Burndept, No. 729). 

1 Filament rheostat, 30 ohms (Burndept, No. 274). 

2 H.T. batteries, 36 volts (Siemens, No. 827). 

1 Grid battery, 44 volts (Siemens, No. 990). 

2 2-volt accumulator cells (Exide, D.T.G.). 

1 A.R. 0:06 H.F. valve. 

1 D.E.3 valve. 

Terminals, ebonite bushes, jin. brass rod, ebonite tubing, elc. 


the signal strength. If there is a decrease, the connections 
to the reaction coil must be reversed. 

Always work with the lowest setting of the reaction dial 
that will give adequate signal strength, and never allow 
the set to oscillate continuously, as this will not only 
destroy quality, but will affect neighbouring receivers, 
even though no outdoor aerial is used. i 

The quality of reception will be improved by decreas- 
ing the grid leak resistance to 2 megohms or less, but 
reaction will not be so smooth with the lower values, and 
5 megohms should be used when searching for faint 
signals. 

If signals are too strong, as-they may well be expected 


Fig. 8.—Complete wiring diagram. The components maansa on the middle partition are shown at the right-hand side of the 
. diagram. 


Set the grid leak to about 5 megohmis and the reaction 
coil at right angles to the grid coil with a dial reading 
of 50, and switch on the valves. } 

With the plane of the frame pointing in the direction 
of the station, the right-hand tuning dial should now 
be adjusted, until signals are at maximum strength. Now 
increase the reaction coupling, and observe the effect on 
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to be from the local-station, the volume may be decreased 
by reducing the reaction coupling or turning the frame 
aerial out of line with the station. The set should always 
be tuned to perfect resonance with the station, and the 
filament current must be left at its normal value. Any 
attempt to reduce volume by detuning or reducing the 
filament current will produce distortion. 
21 
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A Brief Description of Iwo Well- 
Installed 


in the Same Building. 


known Stations which are 


By A. DIMSDALE. 


BOUT two years ago it was decided to build a 

new and up-to-date WJZ in New York City, and, 

coincident with the opening of this new station 
about eighteen months ago, the old one was closed down. 
In view of the fact that it is impossible to provide a 
single broadcast programme which will please everyone, 
it was decided to build two stations on the same site, 
both aerials being suspended between the same towers. 
By separating the wavelengths sufficiently, mutual inter- 
ference was to be eliminated, permitting of the simul- 
taneous transmission of two programmes. 

The original station WJZ was one of the pioneer 
American broadcasting stations, and used to be located 
in Newark, New Jersey, some twenty miles from New 
York ‘City. It was then operated by the Westinghouse 
Company, and did a great deal of very valuable work, 
being one of the stations most consistently heard in 


England. : 
The Site of tbe Stations. 


The site chosen for the two stations is the Æolian Hall, 
a giant skyscraper situated on 42nd Street, near Fifth 
Avenue, New York. ‘The title photograph to this article 
gives an excellent view of the building and aerials.. The 
aerials are of the inverted ‘“‘ L ” type, placed back to 
back, separated and suspended together by means of a 
short length of insulated rigging. The effective height 
above the roof is about 100 feet, and the height above 
the street about 375 feet. Earth connection is made to 
the steel frame of the building, the water mains, and 
the pipes of the central heating system, which are all 
bonded tagether. 

The transmitting apparatus is housed in a separate 
building specially built upon the roof, the studios, offices, 
and control rooms being situated on the tenth floor of the 
building. 

The Transmitting Apparatus. 

The output power of both WJY and WJZ is 500 watts, 
the former operating on a wavelength of 405 metres, and 
the latter on 455 metres. The entire apparatus for both 
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tion which might cause microphone noises. 


World sia 


> 
A, 

> 
A 


Pig 
z =, 
-> 
- à 
om 
"i 
ws 


Pang? 
fe 


stations is duplicated, so that in the event of a breakdown 
an immediate change over to the. reserve set can be made 
without , interruption to the programme. One of the 
photographs shows the backs of all four transmitters, 
together with their respective generators and control 
switchboards. At the top of each panel are the four 
transmitting valves, mounted horizontally, in a framework 
which is suspended at the four corners on springs, in order 
to protect the valves from mechanical shocks and vibra- 
All leads to 
the valves are flexible for the same reason. Beneath the 
valves can be seen the tuning inductances and aluminium 
cased Dubilier condensers. To the right of these latter, 
and a little below, is the transformer which supplies the 
high tension current for the plates of the valves. Under- 
neath the transformer are the condensers and chokes which 
constitute the smoothing system for removing ripples in 
the rectified high tension current, so that a smooth direct 
current is supplied to the transmitting valves. The two 
smaller panels seen between the two end transmitters are 
the control panels. The four generators seen on the left 
are skW. machines, each transmitter having its own 
separate source of supply. 
A T? 
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One of the studios at WJY. 


A wave trap in the aerial lead of the WJZ equipment 
eliminates interference between the two sets. | 

Of the three operators seen in one of the photographs, 
two are listening to the outgoing programmes of their 
respective transmitters. Their duty is to watch over the 
functioning of the transmitters (as distinct from watching 
the modulation, which is taken care of elsewhere) and 
correct any minor faults which may occur in the apparatus. 

The third operator is complying with the American law 
which requires every broadcasting station near the coast 
to keep a watch on the ship wavelength of 600 metres. 
In the event of this operator hearing an SOS call from 
a ship in distress, the broadcasting station must immedi- 
ately close down until the distressed vessel has Seen 
attended to and the all clear is given. 


The Control Rooms and Studios. 


Whilst broadcasting is in progress, an operator is 
stationed at the amplifier in the control room to listen 
to the outgoing programme, in order that the modulation 
shall be as nearly perfect as possible. 


The old method of silencing studios with heavy drapings 


has now ‘been discarded. The new way of deadening 


‘Operators on duty in the transmitting room. 


sound in studios § is to construct the walls of sound-proof 
material, making them double, and fitting double doors. 

. The modern American studio is comfortably furnished, 
and is as light and airy as a drawing room. Such 
arrangements in no way impair the reproduction of per- 
formances, and make a better and more encouraging setting 
for singers and artists of a nervous temperament. Each 
station has two studios. The reason for this is tha: whilst 
one item is being broadcast from one studio, the artists 
for the next item can be assembled and arranged in the 
other. In this way item follows item immediately, with 
no delay to the listener. 

Two microphones will be observed in each studio. That 
mounted upon a stand is for use with general musical per- 
formances, and the one on the table is for the use of the 
announcer, and for lecturers, etc. 

WJZ and WJY have now been in operation for about 
eighteen months, and are excellent examples of up-to-date 
American broadcasting stations, both as regards equipment 
and programmes. .The programmes from each station 
are always different in character, so that if the WJY 
programme is not to the listener’s taste, þe can tune to 
WJZ, or vice versa. ae 


Duplicate trarsmitters and generators of WJY and WJZ. 
A 18 


Modulation control room. 
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~ACCUMU LATOR H.T. BATT ERIES. | 


Is their Use for Broadcast Reception Justified ? 


By A. P. CASTELLAIN, 


HE problem of what to use for the high tension 
supply has to be met some time or other by all 


those who do any experimenting, and even those 


who merely listen-in and want good loud results from a 
loud-speaker will sooner or later find out that the dry 
battery H.T. of usual size does not last . very long if 
good quality speech is to be maintained. 


i 


H.T. Battery as a Source 
` of Distortion. 


AAs regards the last state- 
ment, it. does not seem to be 
generally known that an over- 
loaded H.T. battery is a 
very common cause of bad 
quality speech in a loud- 
speaker. Most people like to 
get as much output from 
their sets and loud-speakers 
as possible, and usually over- 
run them badly. 

At first, when all the 
batteries are new, everything 
1S probably satisfactory, but 
as time goes on and the in- 
ternal resistance of the H.T. 
battery increases, the 
quality of reproduction suffers and goes from bad to worse. 
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The author has many times been asked to find what is 


wrong with a set which has gone off in quality of repro- 
duction—in many cases a few weeks after it was bought 
or made—and in nearly every case the trouble has been 
found to be due to the H.T. battery being overrun. 

The author has also often been told by’ the owner of 
a set which is giving quality trouble that it cannot be 


Aceumulator ceil designed for use in H.T. batteries. Positive 
and negative plates are built in patre to avoid joints between the 
cell 


B.Sc., D.I.C. 


the batteries, as, firstly, they are not more than two 
months old, and, secondly, there is a large condenser 


across the H.T. | 
This condenser across the H.T. is usually about 4 to 


1 mfd. in good sets, and is put there with the idea of 


stopping any tendency of the low-frequency valves to self- 
oscillation, or hqwling as it is usually called. 

When a dry battery gets 
old and exhausted its resist-, 
ance increases enormously— 
after a few months of hard 
use the resistance of an aver- 
age 60-volt battery may he 
several thousand ohms. This 
. resistance, in the absence of 
a shunting condenser, is 
usually quite enoygh to 
couple the low-frequency 
valves together and make 
them howl, giving a high- 
pitched note in the loud- 
speaker, vo 

A condenser of one micro- 
farad will have an impedance 
(or effective resistance) of 
about a hundred ohms only, 
at a frequency corresponding 
to the howling note, and thus when it is put in parallel 
with the battery will reduce the total effective resistance 
to the order of a hundred ohms, which will not give 
sufficient coupling for the valves to osçillate. 


Fluctuations in H.T. Voltage. 


The reader may ask at this point why the addition of 
a condenser across the H.T. battery will not remove any 
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Accumulator H.T. Batteries.— 


distortion effects due to the battery if it will stop 
the set from howling: 

This may partly be answered by another question, Is 
it reasonable to expect distortionless output when the 
resistance and hence the voltage of the H.T. battery not 
only depends on the current taken from it, but also on the 
frequency which is being amplified ? 

An ideal valve amplifier should be supplied with con- 
stant H.T. voltage : otherwise, how can the output current 
vary exactly in accordance with the input voltage? It 
will be seen that this implies a source of H.T. of negli- 
gible resistance. 

To attempt to get over the high resistance and varying 
voltage of a dry battery bv 
using parallel condensers would 
necessitate the use of several 
hundred microfarads—which is, 
of course, an impracticable 
solution. 

The author has found that 
for the ordinary local broad- 
cast set, using two or per- 
haps three valves and a loud- 
speaker, and the last valve 
being a small power valve 
for good quality reception, 
the ordinary size H.T. bat- 
tery does not ‘‘ last,” as far 
as good quality reproduction 
is concerned, for more than 
two months with average use 
of the set. 

This makes the H.T. 
problem quite a serious one 
to many people who want 
good quality reproduction 
and not just noise, especially 
if high voltages are used, as 
they should be for good 
results. One solution is to 
use H.T. units with larger 
cells; these will last longer, but are very expensive, 
although cheaper in the long run than the usual small 
type. Another solution, and by far the best and cheapest 
in the author’s opinion, is to use H.T. accumulators. 
Most people seem to think they are letting themselves in 
for endless trouble and expense if they use accumulators 
for H.T.; hut this is not by any means true if they set 
about it the right way. 

First of all, it is necessary to obtain the battery, and 
the reader is strongly advised to buy one of reliable make. 
The average price is a shilling a volt, which means an 
outlay of about six pounds. This seems a lot, but when 
it is considered that such an accumulator will last with 
ordinary care at least five years, and that a single 120- 
volt of the usual dry cell type costs about 25s., making 
about five pounds a year for H.T. alone, the accumulator 
is seen to be much cheaper. 

The accumulator may easily be charged from the local 
mains, whether D.C. or A.C., at very small cost indeed. 
For the transmitting experimenter, the type of accumu- 
lator illustrated in the photographs is recommended. 
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Accumulator H.T. battery assembied tn lead-lined wood 


The battery is tilted forward and the oil is 
covering the front rows of cells. 


used distilled water, 
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For convenience, the battery is split up into 60-volt 
units, each unit consisting of 30 small “ Hart ’’ elements 
in glass cells standing in a large glass or lead-lined wood 
container. 

After each cell has been filled with acid of the correct 
density, oil is poured over the whole until the cells and 
their connections are completely immersed in it. The 
only oil which has been found to give complete satisfac- 
tion is Price’s ‘‘ Blancol.’’ On no account should any 
other untried oil be used, as it will be almost certain to 
attack the lead or be attacked by the acid. 

This particular method of using oil is due to Professor 
Mallett, of the City and Guilds Engineering College, and 
the batteries illustrated have been in successful use in 

the College laboratories for 
some time. 


Charging. 


There are one or two points 
to be noted in connection 
with H.T. accumulators in 
common with other types of 
lead-acid cell. 

While the final voltage 
and specific gravity of the 
acid of the cells may vary 
with the type and rate of 
charge, there is one thing 
true of all types: namely, 
that the charge is not quite 
complete until constancy of 
voltage and specific gravity 
has been obtained, the actual 
values being to a large 
extent a secondary considera- 
tion. 

The first charge should not 
be stopped until the readings 
show this constancy for a 
period of five to six hours. 
The gassing of a cell when 
the charge is quite complete 
differs from that observed in the earlier stages. Before 
the charge is complete, the bubbles are small, and, com- 
ing off in large numbers, give the cell a milky appearance. 
When the cell is fully charged the bubbles are larger and, 
looked at from the top, the acid appears practically clear. 


Maintenance of Acid Level. 


In the first mixing of the acid or subsequent making up 
for evaporation, or ‘‘ topping up ” as it is called, we 
never tap water. The impurities 
present in tap water will make short work of the positive 
plates of the accumulator, and if iron is present both 
plates will be affected. 7 , 

The author has found these accumulators very reliable 
in use; the only attention needed after they have been 
properly filled is regular charging, so that they never 
become discharged below 1.8 volts per cell. As H.T. 
for a broadcast set they are ideal, and the charge lasts 
from two to three months, and once properly installed 
should give no further trouble for at least five years 
bevond systematic charging and topping up. 
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THE. BRITISH ASSOCIATION MEETING. 


Subjects of Radio Interest. 


By OUR SPECIAL CORRESPONDENT. 


HE meeting of the British Association for the Ad- 
vancement of Science, August 26th to September 
2nd—the ninety-fifth of a series of annual meet- 

ings—which has just concluded at Southampton, has been, 
in some respects, of more than usual interest to the wire- 
less engineer and experimenter, and also to the broadcast 
listener who takes more~than a cursory interest in wire- 
less problems. | 


Among subjects of wireless interest, Professor Apple- 


ton contributed a paper to the Physical Science Section, 
dealing with ‘‘ Some Thermionic Valve Problems,” ex- 
plainmg the static characteristics -of the valve—a paper 
which must have an important bearing on the theoretical 
problems of valve design. In the same section Dr. 
Smith-Rosé, of the National Physical Kaboratory, dealt 
with some very recent work carried out at the National 
Physical Laboratory, for completely determining the mag- 
netic, as well as the electric, forces in wave propagation. 
It is part of the Association’s programme to arrange 
lectures of a more ‘‘ popular ’’ nature for the benefit of 
local citizens. Twt of the four Citizens’ Lectures this 
year were devoted to broadcasting—one by Capt. P. P. 
Eckersley, entitled ‘‘ Some Technical Problems of Broad- 
casting,” the other by Professor E. V. Appleton, on 
“ The Rôle of the Atmosphere in Wireless Telegraphy.”’ 


Both of these lectures have been reported at length in the - 


daily Press. | ~ 

In the section devoted to geology, reference was made 
by Professor J. W. Gregory, F.R.S., to the important 
contribution of wireless time signals in settling the ques- 
tion of whether continents are really drifting over the 
earth. The instant of sending from one station and re- 
ceiving the same time signal at a distant station should 


The Meteorological Officer handing a forecast to scouts for distribution. 
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only differ by a very small fraction of a second of time. 
Larger discrepancies than the theoretical values have, 
however, been noticed, and in particular these discrep- 
ancies have been used by Wegener to give support to his 
theory thai Greenland is drifting from the position it 
formerly occupied in longitude. 

The subject of wireless time signals was also touched 
upon by Mr. A. R. Hinks, C.B.E., F.R.S., in his 
Presidential address. to the geographers. Having referred 
to the pioneer work of the Bureau International de 
l’Heure, and the early practical help afforded by the 
French wireless stations through the interest of General 
Ferrié, he urged the establishment of a .British time 
signal service to be sent out through the Imperial Wire- 
less Chain in the following words :— l . 

‘“ We have—or shall have soon—an ‘ Imperial Wire- 
less Chain’ stretched out from the new station at Rugby 
to the furthest Dominions; and we shall miss a great 
dramatic opportunity if from the opening of this service 
we do not insist that time signals from Greenwich shall 
be sent from Rugby and retransmitted in each link of 
the chain, that all Britain’s Dominions beyond the seas, 
her ships on the ocean, and her travellers wherever they 
may be, shall be able to take Greenwich Mean Time 
direct from the source.”’ . 

One of the earliest practical uses to which wireless 
was put was that of collecting weather observations from 
remote parts of the world. An exhibit illustrating 


exactly how weather information is collected by wireless 


and forecasts’ are prepared has formed an integral part 
of the British Association’s meetings for the past three or 
four years. A receiving set was installed at Southamp- 
ton in full view of members, and weather reports received 
in code from wireless stations 
in Belgium, Holland, Den- 
mark, Norway, Sweden, 
‘Trance, and the Air Minis- 
try, London. ‘As soon as re- 
ceived, the weather data was 
charted by an officer seen in 
the foreground of the photo- 
graph, and from the com- 
pleted map a forecast pre- 
pared by the Meteorological 
Officer in charge, Mr. J. 
Durward. Printed copies of 
the weather map and forecast 
were in the hands of visitors 
by 10.30 each morning, the 
final link in the wireless 
weather service being under- 
taken by scouts from the 
Southampton district, who 
posted the forecasts in 
various parts of the town. 
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In addition to serving as a guide when inspecting the stands, the 
details given indicate the trend in broadcast receiver design and 
the developments taking place in the range of components and 


accessories. 


The principal exhibits to be seen at the stands are briefly 
described, making reference mainly to those products which are 
now shown for the first time, though not omitling standard 
products which are already in general use and which are to be 


continued in their present form. 


STAND No. 1, also LOGGIA Nos. 59 & 60.—THE BRITISH 
THOMSON-HOUSTON CO., LTD., Crown House, Ald- 
wych, London, W.C.2. 


Crystal Receiver Type °‘A.’’—High-class crystal receiver 
in well-finished walnut case, variometer tuned and fitted with 
double detector. 

Bijou Crystal Receiver.—Cheap though well-constructed 
crystal set, variometer tuned and capable of giving good results. 
The tuning range, like the type ‘‘ A,” is 300 to 500 metres, and 
an efficient tuning coil device is supplied for the reception of 
Daventry. 

Valve-Crystal Receiver.—A cabinet receiver totally enclosing 
both valve, a BS, and high-tension battery, 
forming a neat and compact set. Tho fitting 
of a double crystal detector with two-way 
switch is a most useful feature. A reflex 
circuit is 
operate the set, which is tunable to the 
300-500 metre broad- 
casting waveband, 
and to 1,600 metres 
by means of a load- 
ing coil. 

Two - Valve Re- 
ceiver. — Developed 
to be a cheap and 
efficient receiver. 
The circuit em- 
bodies a detector 
valve with an inter- 
esting reaction ar- 
rangement followed 


Viscount Wolmer, 
Assistant Post- 


Exhibition. 


Photo: 
Elliott and 
Fry. 
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by a low-frequency amplifier. Gives loud-speaker results from 
a local station and receives Daventry with the addition of a 
loading coil and reaction unit. 

Two-Valve Cabinet Receiver.—Employing a dual amplifying 
circuit, the set is totally enclosed, and includes both L.T. and 
H.T. batteries. l 

Three-Valve Cabinet Receiver.—Of artistic design, the 
cabinet contains both L.T. and H.T. dry batteries as well as 
the loud-speaker, so that the only external connections are the 
leads to aerial and earth. The circuit is a two-valve reflex 
arrangement followed by a note magnifier. By the use of 
loading coils signals on longer wavelengths than the 300-500 
metre band can be received. 

Three-Valre Portable Superheterodyne Receiver. — This 
receiver is intended for reception out of doors, or in flats or 
similar locations where the erection of an external aerial is 
impracticable. A plug is provided for connecting up an ex- 
ternal frame aerial to improve the receiving range. As a 
superheterodyne the set is, of course, highly selective, and is 
e inasmuch as the 1,600 metre wavelength is embraced 
ia the tuning range by means of afiditional coils. 

Six-Valve Cabinet Receiver. —The set is entirely self-con- 
tained, no external connections whatsoever being required, as 
the tuning panel, frame aerial, H.T. and L.T. batteries and 
Joud-speaker are contained within the cabinet. An unusual 
feature is the provision of two frame aerials at right angles to 
each other, fitted inside the cabinet, either of which can be 
brought into operation by means of a switch. This is to over- 
come the need of rotating the set in order to roughly point the 

lane of the frame in the direction of the transmitting station 
ov best reception. The calibration of the set remains constant, 
and tuning difficulties are overcome by the inclusion of a care- 
fully compiled table of dial settings. The containing cabinet 
can be supplied in various styles. 

Single and Two Stage Amplifiers.—Fitted with new type trans- 
formers and dual rheostats for bright or dull emitter valves. 
Grid bias connecting leads are provided. 

Unit Amplifier.—Consists of a pedestal of moulded insulating 
compound, the top of which forms the valve holder while the 
base carries an internal transformer. The necessary con- 
nections are arranged to be reversible, as the makers intend 
that two or more units should be linked together to form a 
multi-stage amplifier. 
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Portable Amplifier and Loud-Speaker.—A most useful instru- 
ment entirely self-contained and suitable for coupling up to a 
receiving set. It is a companion set to the B.T.H. three-valve 
portable receiver. By means of break jacks, head tełephones 
may be plugged in in place of the self-contained loud-speaker, 
and the dry battery for filament heating may be substituted by 
an external battery. ` 

Loud-Speakers, Types C1, C2, C3, €5,+*C8, D and E.— 
Various models are shown, all of reliable construction and 
original .in design, introducing features of special merit. 
Fitted with adjustable air gap, the range includes, in addition 
to several trumpet models, a gramophone attachment, an elegant 
table lamp which disguises effectively the formal lines of the 
ordinary Joud-speaker, and an electro dynamic instrument (type 
“D”) with moving coil floating in a permanent magnetic field. 
The type “ E” loud-speaker is entirely new, and is an efficient 
instrument of unobtrusive yet decorative’ appearance. Its 
diaphragm is unsupported at the periphery so as to eliminate 
resonance. 

Head Telephones.—Weighing only 9} oz. with cords, the 
B.T.H. headphones have reached a high standard of design. 
The head-band is leather covered, which combined with entire 
absence of screw adjustments permits of the telephones being 
worn for hours without discomfort or becoming entangled in 
the hair. 

B.T.H. Valves.—These are too well known to receive detailed 
individual reference. The types include the “R,” B3, B4, B5, 
B6, and B7. To judge the merits of the several types and 
their suitability to function in various circuits, reference should 
be made to B.T.H. technical pamphlets available at the stand. 

Low-Frequency Transformers.—The windings, which are now 
available in ratios of 2 to 1 and 4 to 1, are carried on moulded 
spools, The core is well designed and of generous dimensions. 
It is apparent that considerable attention has been given to the 
design of this component before placing it on the market. 

Variable Condensers:—Three types are supplied, the standard 
model, square Jaw and standard type with vernier, in 
capacities of 0.00025, 0.0005 and 0.001 mfd. The construction 
provides robustness and a smooth movement combined with 
good electrical design. 


STAND No. 2.—CABLES & ELECTRICAL SUPPLIES, 234, 
Pentonville Road, London, N.1. 


~ 
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STAND No. 3.—S. G. BROWN, LTD., Victoria Road, North 
Acton, London, W.3. 


STAND No. 4.—THE M.O. VALVE CO., LTD., Brook Green, 
Hammersmith, London, W. 


Over twenty different types of valves for reception purposes 
are exhibited, and their suitability for use in particular circuits 
may be determined by a perusal of the technical pamphlets 
giving characteristic curves and data. Small transmitting 
valves for experimental use are of particular interest, whilst 
high-power transmitting and rectifying valves, including those 
with water-cooled anodes, may be inspected. 


STAND No. 5, also LOGGIA No. 67.—RADIO COMMUNICA: 
TION CO., LTD., 34-36, Norfolk Street, London, W.C.2. 


Cam Vernier Coil Holder,—The coil holder is manufactured 
in two models for accommodating two or three tuning coils, 
the two-way type being made with both left- and right-hand 
movement. Another model, the “ N” type, is a two-wa 
holder, and has the additional feature of being equipped wit 
rubber rings so that the movirg coil can turn through au 
angle of 180°. 

Polar Variable Condensers.—Vhe well-known model has been 
modified, and recent, improvemeuts include the provision of a 
bevelled dial with the abolition of the pointer. The dial is 
made of metal, and acts as a capacity shield. An interesting 
new type of variable condenser is a square law instrument in 
which allowance has been made in the shape of the plates for 
the inherent capacity of the tuned circuit, so that the relation- 
ship between scale reading and wavelength is almost truly pro- 
portional. A feature in the design of the condenser is that 
the vernier movement is operated by the same knob as the 
ordinary movement, and that the scale moves with the vernier, 
which is not ‘the case when a vernier adjust- 
ment is provided by means of an extra vane. 
The Polar Junior condenser is another model 
which has been produced to meet the de- 
mand for a really cheap and reliable variable 
condenser, and is obtainable in several capa- 
cities. A micrometer 


condenser is also 
available, and the 
“N” type is an 


improved model, 
though designed on 
the same general 
principles as the well- 
known Polar Micro- 
meter condenser. It 
is well -finished, has 
a long ebonite handle 
and locking nut, and 
is particularly suited 
for use in neutrodyne 
circuits. 


Mr. W. W. Burn- 
ham, Fellow I.R.E., 
Chairman of 
the trade 
association 
organising 
the Exhibi- 

tion. 
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N.A.R.M.A.T. Wireless Exhibition.— 

Resistance Capacity Coupling Unit.—Consists of a wire 
wound resistance spool, Dubilier condenser, and a grid leak, 
assembled in a compact manner, and arranged for easy mounting 
in a low-frequency resistance coupled amplifier. 

Polar Rhevstats.—An improvemert on former models is the 
fitting of a much simpler contact between the resistance wire 
and the brushes. The special merit of this component is that 
reristauce spools can be interchanged almost as easily as 
changing a valve, so that any type.of valve may be employed 
without involving structural alterations. l 

Polar Receiving Sets.—The Polar ‘‘ Twin”’ is a popular valve 
set which can be supplied if desired in an attractive oak cabinet, 
and contains all necessary batteries. Various types of Polar 
Blok sets are now supplied ready assembled and complete in 
every detail. The Polar ‘‘ Four ” is a noteworthy addition to the 
range of Polar sets, and is a four-valve receiver in which the 
tuning circuits are duplicated so that two stations may be 
separately tuned in, and by means of switching arrangements 
either one or the other can be used at will. It is provided 
with remote switching control which, as well as bringing the 
set into operation as required, operates the change wave switch. 
The circuit arrangement is a detector valve with three resist- 
ance capacity coupled low-frequency stages. 


STAND No. 6.—L. McMICHAEL, LTD., Hastings House, 
Norfoik Street, Strand, London, W.C.2. 


Receiving Sets.—The range includes an attractive two-valve 
recedver with high-frequency amplifier. A two-valve power 
amplifier of similar outline to the two-valve receiver is a 
companion instrument. As a self-contained instrument the 
three-valve receiver is fitted with similar controls to the two- 
valve set and includes a note magnifier. The standard ‘‘De 
Luxe ” broadcast receiver is an attractive four-valve cabinet set 


Fig. 4. 
Fig. 1. Low loss crystal set. National Wireless Electrical Co., Ltd. Fig. 2. Ediswan crystai receiver. Edison & Swan Electric 
t 


Fig. 5. 


receiver. 
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Co., Ltd. Fig. 3. e 7a Chakophone amplifier. Eagle Engineering Co. 
i g Typ p Pell Takin & Co., tae Fig. 6. Ericsson receiving set. 
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home assembly are available, and include a range of reliable com- 
ponents which can easily be put together, forming attractive 
receivers. A two-stage amplifier is included in this range. 

H.F.  Tranaformers.—Messrs. L. McMichael, Ltd., have 
specialised in the manufacture of. high-frequency transformers, 
and their well-known design scarcely requires, description. A 
wavelength range of 80 to 7,000 metres is covered by six trans- 
formers when tuned with a condenser of 0.0003 mfd. capacity. 
Another typa of transformer is available for obtaining a 
neutralising potential as required in the neutrodyne circuit. 
The utility of these transformers is extended by the provision 
of a reactor and damper by means of which it is possible to 
critically control the extent of self-oscillation set up in the 
tuned circuits. 

Fixed Condensers.—The flat type condenser when mounted 
in clips can be interchanged rapidly and, if necessary, trans- 
ferred from one set to another without disturbing connections. 
By means of a panel carrying four sets of clips, four condensers 
can be assembled in parallel to provide a capacity change 
from 0.0001 to 0.0015 mfd. in steps of 0.0001 mfd. Small 
ebonite panels are available carrying clips for mounting grid 
condenser and leak. The range of McMichael components in- 
cludes square’ law variable tuning condensers, neutrodyne and 
vernier condensers, L.F. transformers with clips for bridging 
condenser, single, double and triple filament rheostats, potentio 
meterg, and coil holders. 


STAND No. 7.—GENT & CO., LTD., Faraday Works, 
Leicester. 


* Tangent” Tuning Coils.—Coils of unusually low self- 
capacity, constructed with a special form of winding, and 
mounted on the standard plug-in coil holder. The properties 
of ‘‘ Tangent ” coils are described in a report by the National 


: Physical Laboratory, obtainable at this stand. 


“ Tangent” Diacol H.F. Tranaformers.—When tuned with a 


d. Fig, 4. G.E.C. crystal set. Fig. 5. Pelican portable 
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condenser of eanecity 0.0002 mfd. each transformer covers a 
wavelength of approximately 100 metres. The mounting cheeks 
are made from selid ebonite, and brittle mouldings liable to 
crack or break are avoided. 

“Tangent” Type “D” Receiver.—Specially designed, for 
reception from the new Daventry Station. A two-valve set with 
valves and coils located behind the panel and a tuning range 
which includes all B.B.C. stations. Possesses good selectivity, 
and is provided witn adjustable reaction. 

“ Tangent” A.C. Rectsfer.—An interesting instrument for 
providing H.T. supply from A.C. mains, fitted with step-up and 
step-down transformers and a simple smoothing circuit. The 
rectifving valve employed is an ordinary receiving valve with 
the grid and plate pins bridged. 

Synchronication of Electric Clocks by Wireless. A master 
clock automatically switches on the valves of the receiving 
set thirty seconds before the Eiffel Tower or other time 
s‘gnal, and at the same time opens the aerial-earthing switch. 
An intrieate instrument termed the Code Selector discriminates 
between the warning signal and the time signal proper. The 
action of synchronisatian earths the aerial, switches off the 
valves and resets the selector for the next time signal. In the 
atsence of Paris time signals this apparatus is demonstrated 
by means of a buzzer. 

Components.—The range of ‘‘ Tangent ” components includes 
filament rheostats, loud-speakers. head telephones, and other 
accessories to meet experimental requirements. 


STAND No. 8.—_METRO-VICK SUPPLIES, LTD., iraterd 
Park, Manchester. 
**Coamoz”” Crystal Set.—A compact instrument with a 
tuning range for the B.B.C. stations, including the high power 
6 
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erodyn receiver. National Wireless Electrical Co., Ltd. 
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‘station. Tuning is effected by a variable condenser, and an 
unusual though very desirable feature is the provision of 
contacts so tnat the detector and telephones can be bridged 
across either one-third or two-thirds of the full inductance. 
~Three-Valve Recetver.—The first valve is reflexed followed 
by a detector valve and note magnifier. The tuning range is 
from 250 to 560 metres and from 1,300 to 5,000 metres. The 


. Approximate range for loud-speaker reception is given as about 


50 miles from a main B.B.C. station, and 160 miles from the 
high power station. 


Five-Valre Cabinet Receivers, Types V.S.5, V.S4, and V.S.7. 
—For reception of all wavelengths in use for broadcast 
telephony. The tuning ranges are controlled by plug-in 
units, three of which cover the range 300 to 5,000 metres. 
The aerial inductance, the H.F. intervalve ‘transformer, 
and the reaction coil are all changed simultaneously, the 
reaction coi? being arranged to couple either with the aerial or 
H.F. transformer windings. The circuit is a dual amplification 
arrangement. Filament rheostats are donble wound so that 
any type of valve may be employed. 

Cosmos Three-Valve Amplifier Panel, Type A.5.—This com- 
prises three resistance coupled valves, and is fitted with a switch 


-so that the last two valves may be connected either in cascade or 


parallel. 

Components.—The Cosmos .square law variable condenser is 
derigned to reduce losses to a minimum, the moving plates 
being connected to the end plates, and the fixed plates sup 
orted by strips of ebonite outside of the intense slectrontutte 
feld. Adjustable cone bearings of hardened steel regulate the 
spindle friction, so that the plates can be arranged to stay in 
position when ‘the condenser is mounted edgewise, while 
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N.A.R.M.A.T. Wireless Exhibition.— 

reliable contact is ensured by a pig tail connection. An 
attractive knob and dial enhances the appearance. Other 
models are fitted with a slow motion movement operating 
through a 10 to 1 reduction gear with absence of back lasn. 
wound and embedded in a 
specially prepared papet, are light in weight and very robust, 
and can be relied npon to possess low self-capacity. The short 
wave coils have parallel connected windings. Among other 
components might be mentioned the Cosmos rheostats and 
potentiometer with windings carried on a porcelain bobbin, Cos- 
mos ‘‘Permacons,’’ which are small fixed condensers in nickel- 
plated cases, grid leaks, transformers, crystal detectors, light- 
ning protectors, anti-vibration valve holders. 

Cosmos Valves.—Valves manufactured by this company in- 
clude the D.E.11 (0.25 amp. at 1.1 volts), the A.45 (bright 
emitter), and the 8.P.18 (2-volt power valve), all of which are 
general-purpose valves, though special types are available for 
high and low-frequency amplification. 


STAND No. 9, also LOGGIA No. 72.—THE BRITISH L.M. 
ERICSSON MANFG. CO., LTD., International Build- 
ings, 67-73, Kingsway, London, W.C.2. 

The range of apparatis exhibited includes crystal receiving 
sets, one, two, three ‘and four valve sets in various styles of 
cabinet work, and in some instances with self-contained batteries, 
potentiometers, single and dual filament resistances, low-fre- 
quency transformers, variable condensers, wave-traps, switches, 
plugs and jacks, microphone transmitters, head telephones and 
Icud-speakers. 


STAND No. 10—AUTO SUNDRIES, 
Grosvenor Place, London, 8.W. 
Radiosun Square Law Condenser.—Operated through a 20 to 
1 reduction gear. End plates of Bakelite with coil spring con- 
tact and moving plate. ' 
Radiosun Cum Switch.—Is designed to eliminate hand 
capacity and high-frequency losses. By simply slotting thẹ cam 
any of 191 different circuit changes can be effected. ~~ 
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Radiosun Rheostat.—Consists of two interchangeable resist- 
ane units for use with either bright or dull emitter filament 
valves. 

Radiosun Loud-speaker.—Possesses several novel construc- 
tional features, and in particular the form of the cavity which 
is immediately above the diaphragm. Finished with polished 
mahogany or crystallised black flare. 

STANDS Nos. 11 and 12, also LOGGIA Nos. 74 & 75.— 
BURNDEPT WIRELESS, LTD., Aldine House, Bod- 
ford Street, Strand, London, W.C.2. 

Ethophone I.—Two models are shown having a tuning range 
from 250 to 2,000 metres and fitted with micrometer crystal 
detector. Tuning is effected by means of self-contained in- 
ductances. The De Luxe model is of an attractive and dis- 
tinctive design. 

Ethophone Duplex.—A two-valve receiver with detector and 
note ainplifying valves and fitted with plug in coils for a tuning 
range of 300-500 metres. 

Ethophone T'riplex.—Consists of the Duplex model fitted 
with a Uniplex ariplifier moanted on a special mahogany 
linth. 

: Ethophone III.—The wavelength range of 200 to 2,000 metres 
is controlled by a single switch which also operates the light- 
ing of the valve. The tuning controls are fitted with the new 
Burndept super-vernier dials. The receiving range is given 
a3 50 to 60 miles from a main station and about 200 miles from 
Daventry. 

Ethophone V.—Built as an open fronted cabinet with simple 
controls consisting of two tuning condensers and geared 


reaction. A special arrangement is used to minimise inter- 
ference. l : 
The Ethodyne.—An improved form of superheterodyne 


receiver employing seven valves. Simple to operate and fitted 
with vernier dials baving a reduction gear of 7 to 1. Separate 
frame aerials are employed for long and short wave reception. 
The instrument is guaranteed to re&@ive all British Broadcast- 
ing stations in any part of the country provided it is not oper- 
ated in a steel-framed building. 
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Fig. 4. 


Fig. 1. Tameside receiver. Hirst Bros. & Co., Ltd. 
Fig. 2. Success superheterodyne receiver. Beard & 
Fitch, Ltd. 

Fig.3. Selective cabinet receiver (Edison Swan Electric 

Co., Lid.). ba 
Fig. 4. B.T.H. Three valve portable superheterodyne 
receiver. 
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: Fig. 1. Tameside two-coll holder. Hirst Bros. & Co., Ltd. Fig. 2. Polar reversible three-coll holder. Radio Communication Co., Ltd. 


Ethophone Short Wave Receiver.—The receiving range is 
from 32 to 110 metres, and for easy manipulation is fitted with 
super-vernier dials. ` Two valves are used as detector and low- 
frequency amplifier, and with the addition of an extra amplifier 
the reception of the American station KDKA at good loud- 
speaker strength may be expected. oo ae N 

Other instruments include a tuner, a receiver with two high- 
frequency amplifying stages for a minimum wavelength of 
80 metres, one and two-valve power amplifiers, wavemetcr and 
wavemeter-rejector. 

Burndept Auto-Broadcast System.—By means of this 
apparatus broadcast reception is controlled as easily as turning 
on an electric hight. Operating current for the relays is sup- 

lied from the filament heating battery, and the. contro] unit 
ìs fitted with an indicator knob. A thin three-wire lead covered 
cable is run to the points where it is desired to listen in. Local 
switches are operated without disturbing other listening: points, 
‘and the last to be switched off disconnects the batteries. 

Components and Sundries.—Burndept tuning coils now cover 
wavelengths down to 20 metres, and an additional series, num- 
bered 5, 5, 7, 15 and 20 have been added to the range. Precision 
condensers ave. now available in two models, the normal and 


corrected square law type, with bearings that can be adjusted - 


to give any desired amount of friction. The Burndept Super- 


vernier dial is fitted with a novel friction-driven, epicyclic gear 


concealed within a handsome 3iin. dial with an engraved silver 


scale, O to 180 degrees. All moving parts are ‘‘floating’’ and 


self-compensating for wear. 

Ethovox loud-speakers are shown in a wide range of attrac- 
tive styles to suit various requirements. The Balkite battery 
charger is a full wave rectifier operating on an electrolytic 
principle for battery charging from A.C. mains 

Burndept Valves.—A_ special 
equipped for valve manufacture, and the reader is referred to 


13 


Fig.3. G.E.C. geared coil hoide). Fig. 4. L. & P. coil holder. London & Provincial Radio Co. 
. ; _. Fig. 6. G.E.C. anode reactance unit. 


factory bas “recently been 


Fig. 5. R.L. tuniag inductance. 
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valve data published by the manufacturers concerning the 
properties of the complete range of valves now marketed. 


STAND No. 13.—F. E. WOOTTEN, LTD., Midland Lighting 


Works, Aston Road, Birmingham., 


STAND No. 14.—THE BOWYER-LOWE CO., LTD., Radio 
Works, Letchworth, Herts. | 

A very interesting range‘of apparatus which will appeal 
not only to the broadcast listener, but to thè home experi- 
menter can. be inspected. It includes 7- and B-valve super- 
heterodyne receivers, superheterodyne kits, a new frame aerial, 
the new “four square’’ condenser, antiphonic valve holders, 
a new precision buzzer for use in wavemeters, square law 
and neutrodyne condensers, high-frequency and esuper- 
heterodyne transformers, oscillator couplers for superhetero- 
dyne sets, variometers, coil holders and coil formers, switches, 
ebonite panels, an audibility meter, wave traps, and various 
2-, 3- and 4-valve receivers. 


STAND No. 15.— BRITISH -EBONITE CO., LTD., Nightingale 
: Road, Hanwell, London, W.7. ; 


In addition to ebonite sheet, tube and rod in various cross 
sections, a number of mouldings such as knobs and dials for 
wireless purposes are of special interest. . 


STAND No. 16, also GALLERY STANDS Nos. 22 & 23.— 
MULLARD RADIO VALVE CO., LTD., Nightingale 
Works, Nightingale Lane, Balham, London, 8.W.12. 


Every type of valve can be viewed in the comprehensive 
collection of the products of this company. Among receiving 
valves over half a dozen types are displayed specially designed 
to suit the conditions of the many receiving circuit systems. 
A new valve of special interest recently introduced is the 
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P.M.4, working with a filament current of 0.1 amp. at 3.5 to 
4 volts, and is therefore a dull emitter with an extremely high 
emissivity. The low temperature at which-this filament is oper- 
ated eliminates the microphonic noises usually obtained when 
using the dull emitter valve, and therefore marks an important 
advance. The range of transmitting valves has been extended 
and includes a 5-watt valve for the amateur, up to the 30 Kw. 
valve for use in high power stations. The large valves are 
enclosed in silica, a form of construction which is a speciality 
of the Mullard Radio Valve Co. A high power metal-glass 
valve is also shown, rated at 30 Kw. Twelve types of rectifier 
valves in glass, silica and metal-glass are available. A new 
component of interest is the Mullard anode resistance, which 
is entirely wire wound and can be relied upon to be absolutely 
; constant under conditions of reasonable use. 


STANDS Nos. 17, 18 & 19, also LOGGIA No. 42, and GAL- 
LERY STANDS Nos. 13 & 14.—GENERAL ELECTRIC 
CO., LTD., Magnet House, Kingsway, London, W.C.2. 


Receiving Sets.—Several important new G.E.C. productions 
are exhibited for the first time, covering the requirements of 
every type of listener and range from crystal sets to eight- 
valve . supersonic heterodynes. The new Junior crystal set 
is a compact instrument with nickel-plated fittings on a polished 
mahogany panel. It is tuned by means of a fixed inductance 
coil and variable condenser, and covers a normal wavelength 
range of 300 to 500 metres with an extension to longer wave- 
lengths by means of additional coils. The four-valve table 
model is a good standard instrument made with reliable 
components and wired to a straight circuit consisting 
of one high-frequency amplifier, yalve detector, and 
two low-frequency valves. A novel feature is the eight-contact 
switch for controlling loud-speaker volume. Another type of 
four-valve instrument is complete with self-contained loud- 
speaker and high and low tension batteries. The latest addition 
to the Ethophone series is a supersonic heterodyne set. Two 
types are available, having a receiving range from 200 to 2,000 
metres. 


Accessories and Components.—This section caters for every 
need of the wireless experimenter and constructor. The new 
low loss slow motion variable condenser is of the square law 
type with a minimum capacity of approximately sth of the 
maximum capacity. The rotary plates are connected with a 
J a : frame to eliminate body capacity, and all metal parts are of 

%  osatanon > : brass. The reduction gear gives a micrometer adjustment 

% COUPLER | : either backwards or forwards without backlash with a smooth 

% : movement obtained by using non-slipping friction surfaces 

ay | sa CP : instead of cut gears. In the range of coil holders a back- 

i of-panel type is an introduction which conforms to modern 
practice in the construction of sets. The new anode reactance 
unit is a useful component provided with a four-pin mounting 
and consists of a tuned anode winding with reaction coupling. 
Simple control of reaction is obtained by the variation of the 
angle between hinged and fixed coils. Other apparatus 
imehaides the Gecophone wavemeter, the Gecophone grip terminal 
connectors, and various special types of aerial earthing switches. 


Valves.—Some recent outstanding developments in valve 
design figure on the General Electric Co.'s stand. The exten- 
sive range of valves manufactured by this company is--too 
well known for detailed reference to be given here, and visitors 
are referred to the descriptive pamphlets issued by the 
company. 


PATENT APPLIED FOP 


STAND No. 20.—NEUTRON, LTD., SUician House, South- 
ampton Row, London, W.C.1. 
Manufacturers of the ‘‘ Neutron ” crystal. 


STANDS Nos. 21 & 21a.—J. J. EASTICK & SONS, 2, St. 
Dunstan’s Hill, London, E.6.3. RADIAX, LTD., 4, 
Percy Street, London, W.1. 


The sets and components exhibited include crystal and valve 


eral Mantida i aye ee : receivers, low-loss tuning coils, variable condensers, small ad- 
Figs. 2 a Burndent Soi aina a Aa ne hig ko men justable condensers, high-frequency transformers, tuned anode 
for superheterodyne receiver. L. McMichael Ltd. Fig. 5. R.I.: couplings, reaction units, components for superheterodyne sets, 


oscillator coupler. Fig. 6. G.E.C. geared two-coil holder. : low-frequency transformers, loop aerial, earth tube, loud- 
: speakers, and the Apex crystal. 
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STAND No. 22.—_THE EAGLE ENGINEERING CO., LTD., 
Eagle Works, Warwick. 


Crystal Receiving Sets.—Model 3a, a box type set with 
slider tuner covering a wave range of 300 to 500 metres, a 
socket being provided for loading for long wave reception. 
Model 4 has a tuning range from 300 to 500 metres and 1,200 
to 2,000 metres, preduced by means of a variable condenser. 
The detector is glass enclosed. 


Valve Receiving Sets.—No. 1 is fitted with a two-wave coil 
holder and plug-in coils covering a wave range of 200 to 3,000 
metres. It is a simple box type instrument, while model No. 5a 
consists of similar equipment mounted in a cabinet, in which 
the high and low tension batteries are fitted. Another type of 
set employs a single-valve, and is enclosed in cabinet work 
of antique design. The No. 9 receiver is fitted with detector 
valve and single stage low frequency amplifier, with a tunin 
range of 200 to 2,000 metres, obtained by a totally enclose 
tuner. Bright or dull emitter valves may be used. High fre- 
quency amplification is included in type No. 7, and an impor- 
tant feature is the provision of a loose coupled aerial cir- 
cuit providing a degree of selectivity, which is essential when 
several broadcasting stations are operating in a limited area. The 
series No. 7 includes a four-valve model with loose coupled 
aerial circuit, while the last low-frequency amplifying stage is 
resistance coupled. The De Iaxe Pedestal Cabinet four-valve 
model incorporates the loud-speaker and batteries. 


Accessories and Components.—Single and two-stage low fre- 
quency amplifiers are available for use with the various sets. 
For the home constructor the ‘‘Chakophone’’ unit construc- 
tion system has been introduced. The ‘‘ Chakophone ” range of 
components includes almost everything necessary for the con- 
struction of receiving sets, and includes plug-in tuning coils, 
coil holders, a novel tuner and reaction unit, various variable 
condensers, fixed condensers, potentiometers and: filament resist- 
et low frequency transformers, crystal detectors and 
switches, l 


STAND No. 23.—BEARD & FITCH, Ltd., 34, Aylesbury Street, 
London, E.C.1. . 


A full range of “Success” radio components can be 
examined and includes low-frequency transformers, the 


“ Superforma °?’ for use in superneterodyne receivers, the 


“No Loss” condenser, an attractive design in which hand 


capacity effects are eliminated, a tuner, a well-designed geared 
coil holder, neutrodyne condenser, an ingenious aerial-earthing 
switch, and audio-frequency chokes. 
“ Success ’’ oscillator unit, which is a companion instrument 
to the ‘‘ Superforma,” and in conjunction with a tuning con- 
denser of capacity 0.0005 mfd. has a range from 250 to 600 
metres. The new Microtune knob and dial is a reduction 
geared control with a ratio of 20 to 1. Coil holders for mount- 
ing behind the instrument panel and primarily intended for 


use in portable receiver construction are shown and possess 


the merit of occupying very little space. The ‘‘ Success ” 
supersonic heterodyne is an attractive eight-valve instrument 
enclosed in a cabinet finished in Louis XIV. style. 


STAND No. 24.—S. SMITH & SONS (M.A.), LTD, 179-188, 
Great Portiand Street, London, W.1. | 


M.L. Components, High Tension Generators, etc.—Low-fre- 
quency transformer made in ratios of 1 to 2.6, 1 to 4, and 
l to 6. Telephone transformer with a ratio of 10 to 1; anode 
converter for high tension supply, type “B” with an input of 
6 volts and giving 120 volts, type “C " 12 to 300 volts, and type 
“ D” 12 to 500 volts; switch boxes for use with type “B ” and 
“C” for obtaining two different H.T. voltages when required; 
composite types of anode converter and voltage box for obtain- 
ne two voltage outputs, both of which are variable, the type 
“ Bx ” giving 60 and 120 volts from an input of 6 volts, and 
type “ Cx” outputs of 60 and 300 volts from 6 volts. Another 
Special form of anode converter has been specially designed 
for use with three or more resistance capacity coupled ampli- 
fiers, type ‘‘ By ” 6 volts to 120 volts, and type “Cy ” 12 volts to 


Of special interest is the 
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VARIABLE CONDENSERS. 
Fig. 1. Dubilier double Vanicon 
with vernier. Fig. 2. Hirst 
Bros. & Co., Ltd. Fig.3. Auto 
Sundries Ltd. Fig. 4. B.T.H. 
Fig.5. Vanicon square law with 
vernier. Fig. 6. Burndept. 
Fig. 7. Success condenser, 

Beard & Fitch Ltd. 
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VARIABLE CONDENSERS. 


Fig. 1. Geared R.L. condenser. Fig. 2. Cosmos * Slow Motion "* 

condenser. Metro-Vick Supplies, Ltd. Fig. 3. R.I. ceadenser 

with vernier. Fig. 4. The Autoveyors Bridge condenser. 

Figs. 5 & 6. Polar micrometer condensers. Fig. 7. Polar 
variable condenser 
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300 volts. Small high tension generators are now manufac- 
tured fitted with an extended spindle suitable for pulleys or 
other forms of coupling and eapable of delivering 40 milli- 
amperes at 600 volts. An entirely new component is the 
resistance capacity auto-transformer. coupling unit which con- 
sists of resistance and capacity connected in the usual way for 
intervalve coupling and combined with an intervalve trans- 
former, the whole being formed into one unit having four 
terminals. A comprehensive range of the moulded materials 
manufactured by this company is exhibited. 


STAND No. 25.—A. C. COSSOR, LTD., Aberdeen Works, 
Aberdeen Lane, Highbury, London, N.5. 


Specially designed valves are now available for high and 
low frequency amplification, detection and power amplifi- 
cation. The electrodes of these valves follow the now well- 
known form with grid and plate of parabola section and arched 
filament. The valve sockets are made in red and black for 
identification purposes and constructed so that when fitted to 
the valve the added interelectrode capacity is negligible. A 
new valve being shown for the first time is the P.4. 


STAND No. 26.—THE EDISON SWAN ELECTRIC CO., LTD., 
123-125, Queen Victoria Street, London, E.C.4. 


T'wo-valve Receiver.—The circuit consists. of a detector valve 
with reaction and note magnifier, and is therefore capable of 
‘operating a loud-speaker from a local station and giving an 
extensive receiving range with head telephones. The set is of 
the circular pattern in moulded insulating material with valves 
mounted close together on a centre raised pillar, which carries 
the low-frequency transformer. Turing is effected by means of 
a variable condenser, and a dual filament control is provided to 
suit either bright or dull-emitter valves. Tuning coils are of 
the plug-in type. 

Ediswan Long Range Radiophone.—A four-valve set employ- 
Sng a reflex circuit and finished in a variety of styles in 
Chinese’ lacquer. 


Components.—The range includes high tension accumulators 
and dry high tension batteries, dry batteries for dull emitter 
valves, two types of Ediswan loud-speakers, the ‘‘ Televox”’ 
and ‘‘ Dulcivox,’’ and head telephone receivers. 


Ediswan Valves.—It is interesting to note that many new 
additions to the well-known series of receiving valves have 
been recently added. The range is very extensive and 
reference should be made to the company’s pamphlets for 
technical data. | 


STAND No. 27.—PELL, CAHILL & CO., LTD., 64, Newman 
Street, London, W.1. 


Pelican Receiving Sets.—These receiving sets are designed 
to be entirely self-contained including frame aerial, batter-es, 
and loud-speaker. The four-valve set is a standard model with 
a tuning range of 300 to 500 metres and 1,000 to 1,800 metres, 
and is fitted with internal tuning coils controlled by means 
of a two-position switch. Tuning is effected by means of a 
single dial, which operates through a reduction gear of 12 to J, 
which is a very necessary feature owing to the sharp tuning 
which is invariably possessed by frame aerial sets. The 
enclosed loud-speaker is of reliable and well known manu- 
facture, and the entire outfit is carried in a rose polished 
mahogany case. 


The Pelican Uni-vernier.—Mechanism is contained beneath 
the dial whereby the rotation speed of the knob is twelve times 
It is easily fitted to existing component 
instruments. The knob and dial are well finished in moulded 


Ebonevm. 


STAND No. 28, also LOGGIA No. 50.—DUBILIER CON- 
DENSER CO. (1925), LTD., Dueson Works, Vieterie 
Road, North Aeten, London, W.3. 


Small Fized Capacity Condensers.—The range is complete 
and comprehensive and the well-known fixed capacity mica 
dielectric condensers include types 577, 600, 600a, 610, and 620. 
Type 577 is suitable for use in low power transmitting 
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apparatus and as a standard of capacity. Types 610 and 620 
are replicas of types 600 and 600a, in so far as internal con- 
struction is concerned, but an improved type of insulating 
case has been introduced, while terminals and detachable grid 
leak clips are provided. — 

The Ducon.—An adaptor for utilising electric light wires of 
houses, flats, etc., as aerials. The instrument is suitable for 
use with all types of valve receivers. 

Variable Condensers.—A display of ‘‘ Vanicon’’ variable 
condensers includes square law type, double condensers for 
tuning two high-frequency circuits, and the ‘‘ Duwatcon ” 
series parallel condenser. 

Resistances.—Suitable for use in anode circuits of valve 
receiving apparatus. An attachment for use in conjunction 
with type 600 condensers enables the grid leak to be connected 
in series. i 

Switches.—The six-point double pole double throw ‘‘ Mini- 
cap” anti-capacity switch is suitable for use in receiving 
apparatus for bringing about series parallel connection, revers- 
ing coil connections, and for throwing in and out of circuit 
high and low-frequency amplifying stages. Well finished and 
nickel-plated. 

The ‘‘ Dubrescon’’ Valve Protector.—A device for protect- 
ing the filaments of valves against possible burn out due to 
accidental short circuit or incorrect connection of the L.T. 
and H.T. supply. This instrument is not a fuse, but a current 
limiting device, and is therefore permanent and does not 
oe renewal, 

ansbridge Variometer.—A compact and efficient variometer 
constructed with “ D” shaped coils suitable for tuning to 
broadcast wavelengths and up to approximately 1,800 metres 
by the addition of a small fixed condenser. 

Mansbridge Condensers.—Genuine Mansbridge condensers, 


the Dubilier Condenser Co. being sole concessionaires. These 
condensers are totally enclosed in neat metal] boxes filled with 
compound and are fitted with terminals. 
Various types of transmitting condensers for use in high- 
wer wireless stations and condensers for use as laboratory 
standards and other purposes are also exhibited. 


STANDS Nos. 29, 30, 31, 32.—STERLING TELEPHONE & : 
ELECTRIC CO., LTD., 210-212, Tottenham Court Road, : | 
London, W.1. THE MARCONIPHONE CO. LTD, : | 
Marconi House, Strand, London, W.C. : 


Marcontphone Type 21 Recetver.—A two-valve model of 
entirely new design comprising detector valve and _ low-fre- 
quency amplifier. The wave range, 300 to 35,000 metres, is 
produced by means of interchangeable coils and can be extended 
by means of additional coils. A switch for breaking both 
high and low tension supply is fitted. 

Marconiphone Type 51 Recetver.—This is another instru- 
ment being shown for the first time, incorporating the essen- 
tial features of the two-valve model but with an additional 
stage of low-frequency amplification. The design aims at 
excellence of quality of reproduction and ease of manipulation 
rather than extreme selectivity. 

Marconiphone Type 41 Receiver.—The introduction of a 
high-frequency amplifier in this four-valve set provides extra 
range and selectivity without making the instrument unduly 
dificult to operate. Selectivity is further improved by incor- 
porating a new type of rejector which operates on wave- 
lengths up to 1,800 metres. 

Marconsphone T'ype 81 Receiver.—An instrument primarily 


designed for the greatest possible range, while maintaining Fig. 4. 
quality and selectivity, together with extreme ease of manipula- : 
tion. It consists of five high-frequency amplifying stages care- LOUD-SPEAKERS. ; 


fally balanced to maintain the circuit stable under all conditions, 
followed by a valve detector and two low-frequency amplifiers. 
No provision is made for reaction, which the manufacturers 
consider unnecessary and undesirable in this set. The instru- 
ment is contained in a lock-up cabinet complete with high 
tension batteries, and can be supplied if required for deriving 
high. tension current from the public supply mains. Tuning 
circuits, excepting the aerial, are calibrated directly in wave- : 
lengths. It is interesting to note that this instrument will i... EE T E eects A TAE eee eee) cal ees TIES : 


Fig. 1. Hirst Bros. & Co., Ltd. 
Fig. 2. The Mellovox. Sterling 
Teiephone & Electric Co., Ltd. 
Fig. 3. Amplion Type A.R.III. 
Fig. 4. Ethovox. Burndept 
Wireless Ltd. Fig. 5. Amplion 
Type ae he fred Graham 
o. 


Fig. 6. 


Figs. 1 & 2. Hart Accumulator Types M.E.G and P.L.R.G. 

Fig. 3. Filament resistance and valve holder unit. Hirst Bros. & 

Co., Ltd. Fig. 4. Mullard valve Type PM4. Fig. 5. Dubilier 

anode resistance. Fig. 6. Mullard anode resistance. Fig.7. M.O. 

dull—emitter transmitting vaive, Type D.K.T.1. Fig. 8. Ericsson 
filament resistance. 


separate Manchester from London without a rejector at a dis- 
tance of four miles from London. 
Marconiphone Type V1 Receiver.—A single-valve set with 
a range of 300 to 3,000 metres produced by an ingenious 
method of interchangeable range blocks. 
trolled by an unusual method, making use of a variab!e 
resistance which possesses the merit that wavelength changes 
are not: brought about when changing the amount of reaction. 
Marconiphone Type V2 Recetver.—This well-known instru- 
ment makes use of two valves incorporated in a reflex circuit. 
It is capable of long range reception, and is tunable between 


185 and 3,000 metres by a simple method of interchangeable 


range blocks. sa 

arconiphone Type Va Receiver. —Sťimilar in circuit 
arrangement to the V2, with the addition of one stage of low- 
frequency amplification, the instrument is a long range receiver 
providing easy operation. 

Marconiphone Type VB4 Receiver.—An additional low-fre- 
quency amplifying stage is included as compared with the V3a 
employing ‘‘ Ideal” intervalve transformers. A rejector 
circuit eliminates local interference, and a tuning range of 
300-500 metres by the simple adjustment of two switches. 
Two, three, or four valves can be used as desired. 


Marconiphone Amplifiers. —Types A2 and B2 are two-stage 
low-frequency amplifiers and type H3 is a tuned high-frequency 
amplifier which may be employed with most standard types 
of circuits for improving range and selectivity. 

Other apparatus includes a rejector and buzzer wavemeter. 
Components include the ‘‘Ideal’’ transformer, the Junior 
‘‘Tdeal’’ transformer, a new component with a 3 to 1 
ratio, and various range blocks and regenerator units for 
use with the V2 and V3a receiving sets. 

Sterling Crystal Recetver.—Variometer tuning is employed 
with a range of 300 to 500 metres. The crystal detector is a 
semi-automatic pattern which reuders the adjustment extremely 
simple. A switch is provided for tuning to 1,600 metres. 

“ Anodion’’ Receiving Sets.—The series is characterised by 
the sloping desk type cabinet, upon which rests the ebonite 
panel carrying the various components. The one-valve receiver 
has a tuning range of 175 to 925 metres, and can be extended 
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by means of plug-in units to 7,600 metres. There are two two- 
valve models, one a high-frequency . amplifier with valve 
detecter, and the other, intended for local | 
tion, consists of am oscillating detector valve and .ow-frequency 
amplifier. Similarly, in the three-valve models is a long range 
receiver consisting of a high-frequency amplifier, valve 
detector, and note magnifier, and alse an instrument con- 


. nected so that the first valve detects and is followed hy two 


low-frequency stages. The ‘‘ Anedion’’ four-valve receiver 
is a long-range set for loud-speaker reception. The normal 
tuning range is 300 to 500 metres, but as in the other models 
tuning ranges are also obtainable between 40 and 5,000 metres, 
a feature only to be found in the Sterling receivers. 

Sterling Table Cabinet Type Receivers.—The sets are of a 
vertical panel type erfclosed iu attractive upright cabinets fitted 
with double doors. The valves are mounted behind the panel 
and in three of the models are visible through the valve 
windows. The series includes a high-frequency amplifier with 
detector valve, a detector valve with two low-frequency 
amplifiers, and a four-valve set with high-frequency amplifier 
and two low-frequency valves. The four-valve floor cabinet 
type consists of a Sterling four-valve recetver combined with 
the ‘‘ Primax ” lond-speaker in a particularly handsome walnut 
cabinet. The tuning range is 40 to 5,000 metres, and for very 
short waves aerial coupling units are used in the aerial circuit 
in place of the usual inductances. 

Sterling Telephone Receivers.—Three types are exhibited. 
the ‘‘ Lilliput,” ‘* Lightweight,’ and ‘‘ Suner Quality.” as 
well as a single earpiece with handle mounting and a ‘‘ Super 
Quality ” double set hand telephone. 

Sterling Loud-speakers.—The range includes the “ Dinkie,” 
a small instrument suitable for a room of average dimensions ; 
the “ Baby,” a slightly larger model; the ‘‘ Audivox,”’ ahd 
the ‘‘ Mellovox.’’ The last mentioned is a hornless model of 
The conical diaphragm, which is not 
pleated, is beautifully finished, carrying flora] decorations in 
black and gold. The “ Primex” is the well-known Sterling 
hornless loud-speaker with pleated diaphragm. 

Power Amplifiers.—There are two models with totally 
enclosed valves and fitted with key switch, rendering the 
second amplifying stage optional. 
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Sterling Components.—The range of components is very 
complete and includes the Sterling variometer for tuning from 
250 to 2,725 metres, reaction units producing an aerial circuit 
tuning range of 40 to 5,000 metres, variable condensers for 
panel mounting or enclosed type, geared, double and triple con- 
densers, Sterling geared coil holders, fixed capacity condensers, 
high and low-frequency transformers, filament resistances with 
interchangeable resistance spogls, non-microphonic valve 
holders, anti-capacity and multi-contact switches, grid leaks, 
telephone cords, terminals, and tags. = 


STAND No. 33, also LOGGIA No. 58.—C. A. VANDERVELL 
& CO., LTD., Acton, London, W.3. 


Crystal Detector.—Designed to give maximum rate of adjust- 

ment together with accessibility and permits. of nearly the 
whole of the crystal area being explored. The contact point 
is capable of a very fine cegulation of pressure, and the whole 
of the movement is mounted on a moulded circular base, 
and enclosed in a glass dome. 
- C.A.V. Tuning Cotls.—Wound with No. 22 S.W.G. bare 
copper wire, air spaced on special formers, and protected by 
a robust casing. The mounting block carrying a plug and 
socket is cut away to reduce the capacity between the metal 
parts. A set of jour interchangeable coils have a tuning range 
of from 250 to 1,650 metres. 

Intermediate Frequency Transformer.—For use in super- 

heterodyne receivers, wound with No. 44 8.W.G. silk covered 
wire on a slotted ebonite former, and fitted with soldering 
tags and terminals. Optimum wavelength 10,000 metres. 
_ Multiple Fized Condenser.—By combining several condensers 
in one case with convenient tapping points a wide range of 
capacities is obtainable. Two types are manufactured with capa- 
city values of from 0.001 to 0.015 and 0.0001 to 0.0015 mfd. 

“All-Purpose” Low Frequency T'ransformer.—The windings 
are sectionalised, the primary being wound with No. 42 8.W.G. 
wire, and the secondary with No. 44 §.W.G. wire. Each 
transformer is individually tested on broadcasting against a 
standard, and is guaranteed to have an insulation resistance 
of at least 1,500 megohms. The winding ratio is 3 to 1. A 
higher grade transformer is the “ De Luxe ”’ model, obtainable 
in two ratios. 


Fig. Be 
Sundries Ltd. 
H.T. supply. 


The Autoveyors H.F. 
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Fig. 2. Rectifying equipment for 
Gent & Co., Ltd. 
side view of the Burndept super—vernier dial. 
Fig. 4. B.T.H. intervalve transformer. 
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intervalve transformer ............... 
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C.A.V. Valve Holder.—The valve sockets are constructed of 
helical springs supported by means of a cushion ring which 
hd atl the transmission of vibration or shock to the valve. 
ntersocket capacity is kept as low as possible consistent with 
mechanical strength by providing slots between the metal parts. 
- Filament Rheostat.—The resistance unit is interchangeable, 
and the contact is perfectly silent beth mechanically and elec- 
trically. Designed for one hole panel fixing. 

C.A.V. Loud-Speakers.—The varicty of types is extensive, 
and includes the “ Standard’’ model, ‘‘ Junior ’’ model, the 
“ Tom-Tit,” finished in many different styles, a gramophone 
attachment, and a hornless model. 

C.A.V. Aceumulators.—Many new and useful types of bat- 
teries are available. The H.T.3 is a 60-volt battery of 1 ampere 
hour capacity for high tension supply. The H.T.2 is a 60-volt 
2 ampere hour capacity battery, normally capable of giving 
six months’ service without recharging. Combined H.T. and 
LT. Dntery gets are alsc exhibited. 


STAND Wo. 34.—FALK, STADELMANN & CO., LTD., 
Efesca Electrical Works, 83-87, Farringdon Road, Lon- 
don, E.C.1. 


Efescaphone Wireless Receiving Sets.—The full range in- 
cludes all types of sets commonly used for broadcast reception. 
They are the ‘‘ Benbow ” and ‘‘ Benbow Junior ’’ crystal sets, 
the “St. Vincent” crystal 1 and 2-valve sets, the ‘‘ Anson ” 
crystal and 1 and 2-valve sets, the ‘‘Rodney’’ 3-valve set, 
and the ‘‘ Hood ” and ‘‘ Nelson Grand ” 3 and 4-valve models. 
The 4-valve ‘‘ Nelson Grand” receiver is tunable from 150 
to 4,000 metres, the various ranges being obtained by a switch, 
no plug-in coil or external tuning accessories being required. 

Efesca Components.—The ‘‘ Efesca’’ geared condenser ope- 
rates through a 12 to 1 reduction gear. Another novel instru- 


ment is the ‘‘ Efesca’’ series parallel condenser, which is 
an entirely new departure and embodies an automatic switch- 
ing device whereby during the first 180 degrees of rotation 
of the moving vanes the condenser is in series with the aerial 


Auto- 
Fig. 3. Under- 


Fig. 5. 


Fig. 6. M.L. Fig. 6. 
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is wire wound and obtainable for either bright or dull emitter 
valves, and the ‘‘ Carbostat,”’ in which ‘ packing ’’ is over- 
come by a method of construction whereby powdered 
granules and powdered graphite are mounted in sec- 
tions separated by compressed springs. The ‘‘ Efesca ”” duak 
rheostat is a new production and suitable for the control of 
both bright and dull emitter valves. An interesting change- 
aver switch of the anti-capacity type is shown and consists 
of two small ebonite mounted connecting plates moving across 
the contacts mounted edge to edge. It is a 6-point two-position 
switch resembling in external appearance an ordinary 
Dewar key, and in either brass or nickel finish. ‘‘ Efesca ” 
products also include head telephones and the ‘‘ Puravox ” 
miniature loud speaker, as weil as a high tension battery 
constructed of large type cells to withstand prolonged use 
with multi-valve sets. 


STAND Wo. 95.—CLIMAX PATENTS, LTD., 182, Church 


Street, Kencington, London, W.8. 

Climax Receiving Sets.—Ail tuning coils are contained inside 
the cabinet, anti-phonic valve holders are fitted, and an 
attractive finish 1s obtained by good cabinet work and 
nickel-plated fittings. Tuning is effected by a single knob 
controlling a variometer and to which reaction can be applied 
by án independent adjustinent. Each valve has a separate 
filament controk and the resistance is constructed to permit 
of the use of either dull or bright emitter valves. The normal 
wavelength range is 300 to 500 metres, though the tuning and 
reaction coils, which are readily accessible through a door pro- 
vided in the cabinet, can be removed as one unit and replaced 
in a few seconds by a tuner for reception on 1,600 metres and 
other wavelengths as required. The entire range of Climax sets 
includes a crystal receiver, a single-valve portable, for which 
an amplifier unit is supplied, Climax popular two, three and 
fonr-valve sets, also two, three and four-valve sets in De 
Luxe models, a super-heterodyne receiver and a wavetrap. 


STAND No. 38.—RADIO INSTRUMENTS, LTD., 12, Hyde 
Street, New Oxford Street, London, W.C.1. 


Vew R.l. Crystal Sets.—In addition to the comparatively 
cheap form of simple crystal receiving sets, two new types of 
instruments fitted with low frequency valve amplifying equip- 
ment are now available. The several different types are each 
fitted with the well-known R.I. permanent mineral detector. 
Both crystal detector and amplifying valves are contained in 
the back of the instrument and are accessible by means of a 
hinged door. The terminals also are at the rear of the cabinet, 
w that only necessary tuning controls are visible when the 
set is in use. A switch is provided for extending the wave- 
length to 1,600 metres. Dual rheostats for bright or dull 
emitter valves are fitted. The instruments are mounted in 
polished mahogany cabinets with folding doors, so that the 
whole apparatus may be closed to protect it from dust. 

Valve Receiving Sets.—These are made up in three models 
and enclosed in cabinets very similar to the crystal amplifying 
unit. One type comprises a valve detector in conjunction with 
a single stage note magnifier with a tuning range of 300 to 
4,000 metres. Another type is fitted with a two-stage amplifier. 
A pedestal container or base is provided for the use of dry 
batteries. Fitted in a larger and more elaborate cabinet is a 
wet embodying a high frequency amplifying stage, tuning from 
500 to 4,000 metres. 

Note Amjdifiers.—Two patterns are available consisting of 
single and two-stage amplifiers. As in previous instruments, 
the terminals and access to the valves are at the back, with 
controls fitted on the panel at the front. Bright or dull emitter 
valves can be used, and special means have been taken in the 
circuit arrangement adopted to prevent distortion. 

New R.F Geared Condenser.—The method of gearing is 
new and is designed to prevent backlash. A small fibre pinion 
presses against a large grooved aluminium wheel, the friction 
hetween the two ensuring a positive movement. The gearing 
ratio is 11 to 1. The plates are of hard brass sheet, aud the 
general construction of the condenser is such that it is abso- 
lutely rigid. A variable square Jaw condenser with vernier 
vane is also available. Fixed and moving plates are of hard 
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brass sheet, and the condenser is mounted on a solid heavy 
brass plate which acts as a rigid frame for mounting the 
elements and also serves the purpose of a capacity screen. 

The R.I. Duestat.—Designed for use with both bright and 
dull emitter valves. The resistance wire coils are wound on 
hard insulating cylinders of large diameter so that ample 
wire can be employed aud a liberal surface provided to pre- 
vent heating. ‘The component is well finished in dull black 
and fitted with one hole fixing carrying on the front of the 
panel a double range scale. ` 

R.I. Superheterodyne Components.—The specially designed 
oscillation coupler is complete with its tuning variable com- 
denser, whilst another somewhat less expensive unit is avail- 
able for use with a separate tuning condenser. A filter unit 
is also manufactured for use on a wavelength of 6,000 metres. 
High frequency transformers for constructing an intermediate 
amplifier are supplied and tuned broadly to the same wave- 
length as the filter unit. 


STAND No. 37, also LOGGIA No. 46.—A. J. STEVENS & 
CO. (1914), LTD., Walsall Street, Wolverhampton. 


The latest productions of this company include, two, three, 
and four-valve receivers, in walnut cabinets, while the four- 
valve instrument is shown in various cabinets, including an 
exquisite Louis XV. Renaissance model. Switching is provided 
in the four-valve model, so that two, three, or four valves 
may be thrown in circuit. 

The amplifying equipments include one and two-valve instru- 
ments. The Concert Amplifier is fitted with tone and volume 
controls an d provision is, of course, made for obtaining the cor- 
rect grid bias adjustments. The range of A.J.S. components is 
very comprehensive and includes a low loss condenser of unusual 
and attractive design, fitted with anti-capacity shields. and in 
which the plates are shaped to give a negligible minimum 
capacity. A new type of A.J.S. fixed condenser has recently 
been introduced, obtainable in a complete range of capacity 
values and enclosed in a polished, moulded case of good finish. 
Accessories include the A.J.S. headphone, which is now put 
on the market for the first time. A new tubular steel tele- 
scopic mast is of particular interest. Two sizes are manufac- 
tured, measuring 35ft. and SOft. when erected and 18ft. 3in. 
and 19ft. 6in. respectively nested for transit. No erecting 
gear is required, and the larger mast can be set up in less than 
twenty minutes. The masts are complete with base plates, 
angle iron ground pegs, guy wires fitted with strainers and 
insulators and aerial pulley. | 


STAND Ne. 38.—CHLORIDE ELECTRICAL STORAGE CO., 
LTD., 219/229, Shaftesbury Avenue, Londen, W.C.2. 


A complete range of Exide accumulators suitable for wireless 
purposes is exhibited, including celluloid cased accumulators 
from 6 to 120 ampere hours actual capacity suitable for bright 
emitter valves, and the type HZ, of. from 40 to 80 ampere 
hours capacity intended for use with dull emitter valves and 
capable of standing as long as six months without recharge. 
The DTG and DF cells are also constructed to stand up for six 
months without recharge, and are specially useful for the fila- 
ment heating of the 0.06 type dull emitters. These cells are 
of 20 and 45 actual ampere hours capacity. 

With the increased use of high tension accumulator bat- 
teries special attention is given to accumulators of this type. 
A new type of high tension accumulator, which can be left 


for a period as long as siy months without recharge, 
is of unusual interest The property to withstand the 
dang@& of sulphating for such a long period is an 
almost essential feature when an accumulator is used in 


place of a dry battery for H.T. supply. The battery is’ con- 
structed in twelve cell units with a normal capacity of 5,000 
milliampere hours and with a charging rate of 0.25 amperes. 
It is supplied in a dry charge condition and can be put into 
operation immediately after filling it with acid. The plates can 
be readily inspected and the acid level is plainly marked. 


STAND No. 39.—A. W. GAMAGE, LTD., Holborn, Londen, 
E.C.1. l ï 

An entirely new accessory is the Gamage Remote Control 

Switch. The instrument is designed for the purpose of switch- 
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ing the receiving- set on and off at pointa distant from the 
set where a loud-speaker is operated. Another product of this 
company is the ‘' Gam e Rolls ” portable set. The instrument 
is contained in a leather attaché case and is a three-valve 
receiver with switching for disconnecting one of the valves 
from circuit. The receiving range for loud-speaker reception 
is stated to be 15 to 20 miles. A very complete range of valve 
and crystal receiving equipments can be inspected and arrange- 
ments have now been made for the purchase of apparatus under 
@ popular hire-purchase system. 


STAND No. 40.—ALFRED GRAHAM & CO., St. Andrew's 
Works, Crofton Park, London, §8.E.4. i 


Facilities are available for the demonstration under home 
conditions at the Amplion Suite, Kensington Palace Mansions, 
De Vere Gardens, which is within three minutes of the Albert 
Hall. The principal current types include the Dragonfly 
(AR.102), New Junior (AR.111), New Junior De Luxe (AR.114), 
Standard Dragon (AR.19), and Concert Dragon (AR.23). 
Various improvements have recently been introjuced, and the 
various Amplion loud-speakers exhibited include some interest- 
ing developments in design. 


LOGGIA No. 41, also LOGGIA No. 16.—AUTOVEYORS, 
LTD., 84, Victoria Street, Westminster, London, 8.W.1. 


Clix Plug Sockets.—The utility of these well-known connectors 
has been further extended by the introduction of several minor 
auxiliaries. The plug socket proper is now given a nickel-plated 
finish, whilst many of the coloured polished insulating rings 
have a translucent appearance. For panel mounting, a new type 
adapter is available for use instead of the standard plug socket, 
while another form of adapter is fitted with bushes for mounting 
in a wooden panel. T'he series connector, by means of which 
two plug sockets may be mounted end on end, is useful for 
connecting telephone and other leads in series. For making 
connection under the Clix locknut, Clix ‘‘Ringtags ” are now 
supplied. 


Radio Condit.—This new rigid connecting wire is a hollow 
copper tube, and is supplied in 24 in. lengths of a diameter 
equivalent to No. 16 S.W.G. 


Spiral Vernier Condenser.—A flat metat plate and a spiral 
spring plate are scparated by an insulating disc of mica. The 
rotation of the knob compresses the spiral spring against the flat 
metal plate, thus affording a gradual increase of capacity. This 
component is designed so that it can be mounted by means of 
two screws on the face of the instrument panel, or it may be 
mounted under the panel by means of a nut on the controlling 
spindle, which provides one-hole fixing. 

Other products include the Bridge condenser, which is now 
operated from one compound knob, whilst modifications in 
design enable the condenser to be panel mounted in the ordin- 
ary one-hole fixing method. A new device recently introduced 
is the H.F. Relay, which is a form of valve in which the grid 
and anode are of spiral form with connections taken from both 
ends of the spirals and brought to connectors on the outside 
of a tubular bulb. i 


LOGGIA No. 42.—GENERAL ELECTRIC CO., LTD.—Refer 
to STANDS Nos. 17, 18, & 19. 


LOGGIA No. 43.—TRADER PUBLISHING CO., LTD., 130 
140, Fleet Street, Lonion, E.C.4. 


The Wireless Trader.—Published every Wednesday (im- 
corporating ‘‘The Wireless and Allied Trades Review”). 
By subscription 8s. per annum post free (overseas 10s.). The 
leading trade journal of the wireless industry in Great Britain, 
devoted to the interests of dealers and manufacturers. 

The Wireless Export Trader.—Published 1st of the month. 
Worldwide subscription 10s. per annum, including postage. 

or the radio dealer and importer of British goods for sale in 
every market of the world. 

The Wireless Trader Year Book and Diary.—Published in 

ember. Contains reliable and comprehensive trade buying 
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guide, list of factors arranged territorially, alphabetical list 
of proprietary names, directory of manufacturers and traders, 
broadcasting, technical and trade information, etc, 


LOGGIA No. 44.—ILIFFE & SONS LTD., Dorset House, 
Tudor Street, London, E.C.4. 


The Wireless World & Radio Review. Published every 


no Editorial Offices: 139-140, Fleet Street, London, 


LOGGIA No. 45.—ILIFFE & SONS LTD., Dorset House, 
Tudor Street, London, E.C.4. 
Experimental Wireless d& The Wireless 
journal of radio research and progress. The official organ of 
the Radio Society of Great Britain. Published on the Ist of 


aoe Editorial Offices : 139-140, Fleet Street, London, 


Engineer.—A 


Refer to STAND No. 37. 


LOGGIA No. 47.—THE BRITISH RADIO CORPORATION, 
LTD., Weybridge, Surrey. | 


The range of receiving sets is very complete and includes 
all classes of apparatus from a two-valve cabinet receiver to 
an attractive five-valve cabinet neutrodyne. A distinctive 
feature of these sets is that an ingenious wide range tuner is 
fitted which provides for continuous tuning from 200 to 2,000 
metres without the need for the interchanging of inductance coils. 
This tuning equipment is supplied separately-as a component 
for amateur use, and may take the place of a coil holder with 
its set of tuning coils. The ‘‘All Break ” is another interesting 
component which is intended to take the place of the terminals 
of a receiver. Among the more elaborate sets is the Astra- 
phone IV, which is designed for long distance reception and has 
a tuning range of 200 to 5,000 metres. A unique feature is 
the fitting of a control for changing the circuit. The neutro- 
eyes receiver is a five-valve cabinet set provided with a means 
of cutting out one valve when required. The receiver is sup- 
plied with a chart showing its cali ration. 


LOGGIA No. 48.—BERTRAM DAY & CO., LTD., 9 & 10, 
Charing Cross, London, 8.W.1. 
Advertising Agents. 


LOGGIA No. 49.—PELL, CAHILL & CO., LTD.—Refer 

to STAND No. 27. i 

LOGGIA No. 50.—DUBILIER CONDENSER CO. (1925), LTD. 
—Refer to STAND No. 28. 


LOGGIAS Nos. 51 & 52, also No. 73.—RADIO PRESS, LTD., 


Bush House, Strand, London, W.C.2. 


Oldham. 


Tameside New Model Receiving Sets.—The series includes 
one-, two-, three- and four-valve sets mounted on ebonite panels 
and housed in Jacobean style oak cabinets. All brasswork is 
given a nickel-plated finish. The circuits employed are quite 
“straight.” The single-valve set, which is tuned by means of 
plug-in coils, is fitted with aerial reaction and vernier adjust- 
ment on both condenser and two-coil holder. Tuned anode high- 
frequency amplification is provided in the two-valve set, which 
is fitted with vernier controls and separate filament resistances 
for the valves. The three- and four-valve models have respec- 
tively one and two stages of low-frequency amplification added 
to the two-valve circuit. A switch is fitted to the four-valve 
instrument to enable it to be used as a two-, three- or four- 
valve set. 

Tameside Components and Accessorics.—An interesting com- 
ponent which has many applications in amateur constructional 
work is the two-way geared coil holder with one hole fixing 
for mounting behind the instrument panel. A dial with divided 
scale covers the positions between maximum and minimum 
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coupling so that the coil holder car Le set to any predetermined 
position. Other components include a low loss square law con- 
denser with single plate vernier and a combined rheostat and 
valve-holder with interchangeable resistance units. In the 
Tameside leading-in tube is incorporated an earthing switch, and 
substantial terminal connections are arranged for the aerial and 
earth leads of the set. 


LOGGIAS Nos. 54 & 55.—CASSELL & CO., LTD., Ludgate 
Hill, London, E.C.4. 


LOGGIAS Nos. 56 & 87.—NATIONAL WIRELESS & 
ELECTRIC CO., 42, Gray’s Inn Road, London, W.C.1. 

Crystal Receivers.—Among the various models is a new low 
loss set fitted with a quick change-over switch for extending 
the wave range to 1,600 metres. No external loading coils 
are used, and the crystal detector is fitted with a micrometer 
control capable of providing a critical adjustment, 

Valve Iteceitvers.—All sets have a wavelengtin range of 300 to 
5,000 metres obtained by totally enclosed tuning coils fitted 
with variable reaction. The sets are completely self-contained, 
the batteries being accommodated in the cabinets. These instru- 
ments are suitable for use with either brigh-- or dull-emitter 
valves. The ebonite panels are hand polished and all fittings 
nickel-plated, while the cabinets are fitted with glass doors, 
rendering the sets particularly attractive. Among the receiving 
equipments is a three-valve portable set, which is entirely self- 
contained in a mahogany cabinet 12in.x12in.x8jin., weigh- 
ing 171b. 


Accessories include a compact single-stage low-frequency 
amplifier and loud-speakers in mahogany and oak of special 
design. Of the various components mention might be made of 
the National Super-Crystal Combination, the Precision Super- 
Crystal detector with micrometer action, National low-frequency 
inter-valve transformer, and tho National tuner with variable 
reaction. ' 


to STAND No. 33. 


LOGGIAS Nos. 569 & 60.—BRITISH THOMSON HOUSTON 


London, W.C.2. 


LOGGIAS Nos. 62 & 63.—HART ACCUMULATOR CO, 
LTD., Marshgate Lane, Stratford, London, E.15. 

As specialists in storage battery manufacture, the whole of 
the exhibits consist of accumulators suitable for wireless work. 
The many different types form a very complete and compre- 
hensive range, and reference should be made to the company’s 
circulars for detailed descriptions. In addition to various 
batteries for high and low tension current supply, the intro- 
duction of accumulator grid batteries is of interest. Batteries 
for wireless work aboard ship and many batteries for general 
portable purposes are also shown. 


LOGGIA No. 64.—COLONIAL TECHNICAL PRESS, LTD., 
36, Southampton Street, Strand, London, W.C.2. 


Southampton Street, London, W.C.2. 


Refer to STAND No. 5. 


Street, London, E.C.2. 


LOGGIA No. 69.—_LONDON & PROVINCIAL RADIO CO., 
LTD., Coine Lane, Coine, Lancs. 

Ellanpee Valve Unil.—Combines valve holder, filament 
rheostat, and valve window, and arranged for mounting behind 
the instrament panel by means of one-hole fixing bush. Wiring 
is simplified, as one side of the filament circuit is already con- 
nected, and terminals as well as soldering tags are provided. 
The valve holder is of the anti-capavity type, and insulation on 
the valve scckets prevents the valve filament from being burnt 
out by incorrectly inserting the pins of the valve. Wound to a 
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resistance up to 6.5 ohms for bright emitter valves, and 35 ohms 
for the dull emitter 0.06 type. 
Ellanpee Coil Holder.—The two-coil holder is designed for 


one-hole fixing, operated by means of a worm and pinion, and- 


a spring balances the weight of the moving coil in order to 
avoid backlash. 


LOGGIA No. 70.—CABLE PRINTING AND PUBLISHING 
CO., LTD., 7/11, Theobald’s Road, London, W.C.3. 


Hammersmith, London, W.6. 
Manufacturers of receiving instruments and components. 


LOGGIA Ne. 72.—THE BRITISH L. M. ERICSSON MANU- 
FACTURING CO., LTD.—Refer to STAND No. 9. 


LOGGIA No. 73.—RADIO PRESS, LTD. Also LOGGIAS Nos. 
51 & 52. 


LOGGIAS Nos. 74 & 75.—-BURNDEPT WIRELESS, LTD.— 
Refer to STANDS Nes. 11 & 12. 


LOGGIA No. 76.—AUTOVEYORS, LTD.—Refer to LOGGIA 
No. 41. 


GALLERY STANDS Nos. 1 & 2.—BROWN BROS., LTD., 
20, Great Eastern Street, London, E.C.2. 


GALLERY STANDS Nos. 3, 4 & 5.—SELFRIDGE & CO., 
LTD., 400, Oxford Street, London, W.1. 


GALLERY STAND No. 6.—H. J. GALLIERS, 32, St. 
James's Street, Brighton. 


GALLERY STAND No. 17.—S8YLVEX, LTD., 25, Victoria 
Street, London, 3.W.1. 
Manufacturers of the “ Sylverex’’ crystal. The~Kathoxide 
metal plate radio crystal is also shown. 


GALLERY STAND We. 8.—H. QUARTERMAINE, Bath 
Road, Woking, Surrey. l 
Manufacturers of the Quartermaine patent gauze earthing 
device. 


GALLERY STAND No. 9.—RADIO SOCIETY OF GREAT 
BRITAIN, 53, Victoria Street, Londen, S.W.1. 


GALLERY STANDS Nes. 10, 11 & 12.—_DAILY NEWS WIRE- 
LESS HOSPITAL FUND. 
The stand will represent a hospital ward. 


GALLERY STANDS Nos. 13 & 14.—GENERAL ELECTRIC 
COMPANY. 
Historical exhibit relating to development of the valve. 


GALLERY STANDS Nes. 15, 16 & 17.—RADIO COMMUNI- 
Marine wireless equipment. 


GALLERY STAND No. 18.—RADIO ASSOCIATION, Sentinel 
House, Southampton Row, London, W.C.1. 


GALLERY STANDS Nos. 20 & 21.—MARCONIPHONE CO., 
LTD. ' 
Historical exhibit. 


GALLERY STANDS Nos. 22 & 23.—MULLARD RADIO 
VALVE CO., LTD. 
Display of transmitting valves. 


GALLERY STAND No. 25.—HOBDAY BROS., LTD., 21/27, 
Great Eastern Street, London, E.C.2. 


GALLERY STANDS Nos. 26 & 27.—SUN ELECTRICAL CO., 
LTD., 118/120, Charing Cross Road, London, W.C.2. 


GALLERY STANDS Nos. 28 & 29.—_EAST LONDON RUBBER 
CO., LTD., 20/33, Great Eastern Street, London, E.C.2. 


GALLERY STANDS Nos. 30 & 31.—HOUGHTONS, LTD., 
88/90, High Holborn, London, W.C.1. 


Rathbone Piace, Oxford Street, London, W.1. 
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MOUNTING ORYSTALS. 
HEN experimenting with a 
series of crystal specimens 
which have to be held in a cup fitted 
with three radial screws,- it is con- 
venient to embed the crystals in 
Wood’s metal first to prevent damage 
by the screws. 
chosen with a bore slightly less than 
that of the detector holder, and a 


forcing screw is inserted in the tapped . 


hole at the bottom. 

The screw is nearly withdrawn, 
and a small disc dropped into the 
bottom of the cup. The crystal is 
then set in Wood’s metal in the usual 
way, and, when cold, forced out by 
means of the screw. To facilitate 
this process it may be convenient to 
taper the bore of the crystal cup 
slightly outwards to prevent binding, 
and the inside of the cup should be 


SLIGHTLY LESS 
THAN BORE OF 
DETECTOR HOLDER 
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FORCING SCREW 


Section of mould for mounting crystals in 
ood’s metal. 

well rubbed with a soft lead pencil 

before using. With the crystals 

mounted in this way, they may be 

handled without touching the active 

surface.—H. M. W. 
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BASKET COIL HOLDER. 

A neat and effective system of 
mounting and coupling basket coils 
which enables coils to be changed with 
the least possible delay, is illustrated 
inthe diagram. The coils are wound 
on slotted disc formers cut from in- 
sulating material, such as ebonite or 
fibre, not less than ĝin. in thickness, 
as rigidity is essential to the success 
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A crystal cup is 


nd P 


of the scheme. In the centre of each 
former a square hole is cut and two 
contacts made frdm thin sheet brass 


w Ideas a 


A neat holder for basket coils. 


-are bent round two opposite edges. 


The ends of the coil winding are sol- 
dered to the contacts. 

The coil holder consists of two ad- 
justable arms, each carrying a small 
ebonite block made to fit the holes 
in the coil formers. Phosphor- 
bronze contact springs are fitted to 
coincide with the contacts on the coils, 
and are so shaped that they hold the 
coils firmly against the supporting 
arms. 

A further advantage, apart from 
the facility with which coils may be 
changed is that the connections of 
either coi] may be reversed by taking 
it off and’ turning it through 180 
degrees. : A three-coil holder can be 
made by fitting a fixed central arm 
with blocks on both sides.—D. S. S. 
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Valves for Readers. 


For every practical idea sub- 
mitted by a Reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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CRYSTAL DETECTOR. 


The sketch shows a particularly 
neat crystal detector, which is capable 
of adjustment in several directions. 
The detector is built up in two parts, 
mounted on valve legs, which fit into 
two valve sockets in the panel of the 
receiver. Both the crystal and the 
catwhisker may, therefore, be raised 
and lowered or turned sideways in 
the valve sockets. The crystal cup 
may be rotated in the brass collar, 
and is easily withdrawn for replace- 
ment. Pairs of saw cuts are made in 
the collar to give the requisite amount 
of friction required to hold the 
crystal cup in position. With the 
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Crystal detector mounted on valve legs 
and sockets. 


variety of movement thus obtained, 
it is possible to explore the whole 
surface of the crystal.—H. B. B. 
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POLE-FINDING PAPER. 

In the absence of specially pre- 
pared pole-finding paper, the ordi- 
nary btueprint paper used for 
machine drawings may be used. A 
corner of the paper is moistened, and 
the two leads, the polarity of which 
it is required to determine, are placed 
on the paper about half an inch 
apart. On removal it will be found 
that the paper is bleached underneath 
the negative lead.—N. W. 
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TESTING FILAMENT VOLTAGE. 


In experimental work it is fre- 
quently necessary to know the value 
of the voltage applied across the 
ends of the filaments of receiving 


Special adaptor for testing filament 
voltage. 


valves. 
built with brass valve legs, the 
special clip illustrated in the diagram 
will be found very useful in obtain- 
ing a rapid reading. 
contacts are screwed to the sides of 
a wedge-shaped piece of ebonite 
which is cut at the wider end in the 
form of a V. This is done with the 
object of locating the contacts on the 
filament legs when the plate valve 
leg is at the bottom of the V. By 


this means it is impossible to short- . 


circuit the valve legs, as the plate 
valve leg effectively prevents any 
lateral movement in the arm. Flex- 
ible leads are soldered to the spring 
contacts and connected to the fila- 
ment voltmeter.—H. G. F. 


oo0oo0oo 
IMPROVISED WANDER PLUG. 
For making contact with the 


sockets in the top of a tapped H.T. 
battery, a brass paper clip of the type 
with two pointed blades and a domed 
cap is excellent. The blades are 
opened slightly before inserting in the 
socket, when it will be found that 


GENERATOR STARTER 
RESISTANCE 


—= RECEIVE” 
Change-over switch fitted with rheostats for the transmitting 
valve laments and the motor-generator. 
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If the valve holders are 


Two spring | 


Wireless 
World 


sufficient side pressure will be ob- 
tained to ensure good contact. 

These fasteners are suitable also for 
insertion in either pillar or telephone 
type terminals.—A. F. 
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MILLIAMMETER CONNECTIONS. 

When no provision is made for the 
connection of a milliammeter in a 
finished receiver, the valve adaptor 
illustrated in the diagram should 
prove useful. The plate valve leg is 
broken in the middle, and connections 
are brought out to the side of the 
adaptor by means of short grub 
screws. To these screws the milli- 


Adaptor for testing anode current to any 
valve in a multi-valve receiver. 
ammeter is connected, and the 
adaptor may then be placed in any 
valve holder in the set, with the valve 
inserted at the top, and an indication 
obtained of the value of the anode 

current.—H. R. W. 
eooo0o0o 
TRANSMIT-RECEIVE SWITCH. . 

A considerable amount of time will 
be saved in changing over from re- 
ception to transmission if a three- 
pole change-over switch of the type 
illustrated in the 
diagram ls em- 
ployed. The centre 


blade is connectęd 
to the aerial, and 
FILAMENT Connects it alter- 
RESISTANCE natively to the 


aerial terminals of 
the transmitter or 
receiver. Two 
springs fitted to 
the outside switch 
btades make con- 
tact with semi-cir- 
cular resistance ele- 
ments screwed to 
the base of the 
switch on either 
side. These resist- 
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ances are connected to the transmit- 
ting valve filaments and the H.T. 
motor generator respectively. As the 
switch is moved from the ‘‘ Receive ”’ 
to the ‘‘ Transmit ’’ position, the 
motor is started up, and the valve 


_ filaments are fully alight by the time 


the aerial contact is closed.—J. S. 
uo ©0000 
WORKING EBONITE. 

An old safety razor blade makes 
an excellent scraper for working’ the 
edges of panels. A special holder 
should be made for the blade by 
making a saw-cut in the edge of a 
small block of wood or ebonite 21n. x 
tgin. x din. The depth of the slot 
should be such that the blade pro- 
jects xonly +yin. at the edge. The 
blade is then clamped with two No. 
2 B.A. nuts and bolts. 

This tool will be found extremely 
useful in fitting panels to a cabinet 
which 1s not exactly square, and will 
be found a much, more convenient 
method than filing in the case of 
many of the ebonite substitutes. — 
T. H. M. 
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BINDING TELEPHONE CORDS. 


The ends of telephone cords and 
other flexible leads may be prevented 
from fraying by binding in the 
manner indicated in the sketch. 
Thread or thin twine should be em- 
ployed and ~well waxed before use. 
When the binding is completed, the 
free end at the right-hand side of 


Three stages in the process of binding 
the ends of telephone leads. 


the sketch should be pulled until the 
loop disappears below the turns on 
the left-hand side. The ends of the 
twine are then cut, and the frayed 
portions of the covering trimmed off 
with sharp scissors. The result is a 
neat binding with no external knots 
which are likely to wear through and 
break.—A. St. C. 
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ARENT TODICS 


Events of the Week in Brief Review. 


UNWANTED AERIALS. 

The Prussian Ministry of Public In- 
struction has requested the Government 
to prohibit wireless aerials on buildings 
of historic interest. 

e000 


TUNING-IN IN TUNIS. 

Broadcast listeners who grudge pay- 
ment of the 10s. licence fee would be 
well advised in going to Tunis, where 
they could set up a colony. No licence 
fees are demanded from Tunisian lis- 
teners, the simple requirement being tifat 
they must notify the posta] authorities 
when installing receiving . equipment. 
The city of Tane has a broadcasting 
station of its own. i 

©0000 


MacMILLAN EXPEDITION SIGNALS 
HEARD IN BRITAIN. 


The first reader to report the reception 
of signals from the MacMillan Expedition 
is Mr. R. E. Williams, of Holyhead. The 
s.s. Peary (WAP), sister ship of . the 
Bowdoin, was heard quite elearl on 
August 31st, between 10.30 and 11 o clock 
in the morning. At the time of reception 
WAP was working on 35 metres with 
New Zealand 2XA, though the latter 
station could not be heard at Holyhead. 


oo0oo0o0 


FIRST IRISH-AMERICAN DX. 


In view, of the almost monotonous 
regularity with which British amateurs 
now communicate with the U.S.A., it 
i$ more or less startling to learn that two- 
way communication has just been estab- 
lished for the first time between an Irish 
and an American amateur. This, how- 
ever, is the claim of Mr. F. R. Neil 
(5NJ), of Whitehead, Co. Antrim, who 
worked with UIPL, of Boston, on August 
22nd. The power used by 5NJ was just 
under 20 watts, and the wavelength em- 
ployed was 45 ’ metres, 

0000 


GIANT D.C. GENERATOR. 

A 12,000-volt D.C. generator, stated 
to be the largest to be used for wireless 
purposes, has been installed at NKF, the 
U.S. Navy Experimental Station at 
Bellevue, Columbia. During the pre- 
liminary trials the generator blew up, 
but it is now reported to be functioning 
‘satisfactorily. The generator supplies 
energy for the 20-kilowatt transmitter 
uperating on 75 metres. 


PROGRAMMES TO ORDER. 


An important innovation has been in- 
troduced by the directors of the Koenigs- 
wusterhausen broadcasting station. For 
the payment of a fee an individual 
listener may compile a programme of 
dance music or orchestral items, submit- 
ting it to the station authorities with 
instructions as to the time when he 
desires it to be broadcast. The scheme 
is reported to be very popular with 
organisers of private dances and similar 
functions. The fee charged for this ser- 
vice is approximately £2 per hour. 


AN IRISH TRANSMITTER. Mr. 

Megaw (G6MU), of Belfast, who holds 

one of the first amateur transmitting 
licences granted in Northern Ireland. 


Eric 


DIRECTIONAL WIRELESS AT SEA. 
The Board of Trade Committee recently 


appointed to enquire into the various 


systems of directional wireless telegraphy 
and other aids to navigation has held its 
first meeting. The chairman, ^ Sir 
Burton Chadwick, Parliamentary Secre- 
tary of the Board of Trade, has appointed 
a small sub-committee to deal with the 
technical evidence. 


extensive 


SEPTEMBER AS EXHIBITION MONTH. 

The choice of September as 9 month of 
wireless exhibitions appears to be general 
throughout the world. It is interesting 
to note that simultaneously with the 
British Exhibition in the Royal Albert 
Hall, displays are being staged in Berlin, 
Tokio, and New York. 

The Radio World’s Fair, which is being 
held in the 258th Field Artillery Armoury, 
New York, from September 14th-19th, is 
the second of its kind, and, to judge from 
the increased space it will occupy, should 
awaken still greater public interest than 
the First Radio World’s Fair, held last 
autumn. The 258th Field Artillery 
Armoury is modestly described as the 
largest hall in the world. 

ooo0o°o 
U.S. AMATEURS HEARD IN SOUTH 
AFRICA 


Despite the greater distance, amateurs 
in South Africa appear to find less diffi- 
culty in picking up signals from America 
than from England. 

During the last few weeks two mem- 
bers of the American Radio Relay League 
resident in South Africa have compiled 
logs of American amateur 
stations. Mr. C. Ochse, of Hanover, 
Cape Province, has heard many American 
9th district transmitters, while Mr. A. S. 
Faull, of Strand, mee Province, has 
picked up U7CU, of Aberdeen, Washing- 
ton. 
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PROPOSED BELGIAN TRANSMITTING 
REGULATIONS.. 


Although amateur transmitters in Bel- 
gium are at present without. official 
recognition, it is understood that the 
authorities will shartly grant transmitting 
licences on the following conditions :— 

(a) Fixed and portable stations for 
private intercommunication. Maximum 
input 200 watts; wavelengths 150 to 200 
metres. 

(b) Broadcasting stations. Maximum 
input 5,000 watts; wavelengths 220 to 280 
metres, or 1,000 to 1 ,050 metres. 

(c) Stations for testing and scientific 
research. Power and wavelengths not 
fixed. 

(d) Amateur stations or those used. for- 
demonstration. Maximum input 30 
watts; wavelengths 45 to 50 metres, 95 
to 105 metres, and 180 to 200 metres. 

The annual licence fee will be from 
100 to 200 francs, according to the nature 
of the installation. 
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WIRELESS WINDOW DRESSING 

COMPETITION. x 

A novel feature of the Wireless Ex- 
hibition will be a competition arranged 
by the Radio Communication Co., Ltd. 
Ewelve alternative displays are to be ar- 
ranged in the special window fitted to 
Loggia Box No. 67. The displays will 


be changed sufficiently frequently to 
cover each of the twelve selected displays 
daily. | 


Competitors will be required to fill in 
a form placing the twelve displays in 
their order of merit, the winning com- 
petitors being those whose lists most 
nearly approximate to the general vote. 
The first prize will be £25, the second 
and third being £15 and £10 respec- 
tively. 

0000 
NEW A.J.S. SHOWROOMS. 

Thursday, September 10th, is to witness 
the opening of new wireless showrooms at 
122-124, Charing Cross Road, London, 
W.C.2, by Messrs. A. J. Stevens and Co. 
(1914), Ltd. A large basement will con- 
tain the store and trade counter, while the 
ground floor will be devoted to retail sales. 
A well-appointed demonstration room will 
occupy the first floor, and a special de- 
partment is being formed to render ‘‘after 
sales ’’ service. 

9000 
AMERICAN BROADCASTING ANOMALY. 

A special “ personal programme ’’ ad- 
dressed to members of the MacMillan 
Arctic Expedition now off the coast of 
Greenland is broadcast at midnight every 
Wednesday (6 a.m. Thursday, G.M.T.) 
from the Zenith Station WJAZ at Straus 
Building, Chicago, on 268 metres, 

The fact that “the programmes are 
intended solely for the members cf the 
Expedition’ appears to have attracted 
a large number of American listeners, 
many of whom have forwarded en- 
thusiastic reports to the station. The 
indications are that the officials at 
WJAZ would not be averse to receiving 
reports from British listeners. 


0000 
LONG-RANGE SINGLE-VALVE SET. 
The author of the article appearing 

under this title in the issue of August 
26th, 1925, desires us to point out that 
subsequent experience with the set nas 
shown that a value of 0.006 mfd. for the 
fixed condenser connected across the 
quenching coils gives better results than 
the value of 0.005 mfd. used in the 
original experiments. 


0000 
MOBILE BROADCASTING STATION. 
Very successful experiments are being 

carried out by the Zenith Portable Broad- 
casting Station, W.JAZ, which is at 
present touring the States of Ohio and 
Michigan. The tests are said to have 
proved the practicability of transporting 
a station, without dismantling, over all 
kinds of roads in all sorts of weather. 
One advantage of such a station is de- 
clared to be the ease with which it could 
be rushed to scenes of exciting occur- 
rences or disasters. The mobile station 
is also useful for studying the conditions 
of reception in different localities. - 
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GERMAN AMATEUR ACTIVITY. 


amateur wireless In Germany is praca in a grewth of transmitting activity. 
a new 


photograph shows the equipment at K 


The gradual slackening of official restrictions on 
station owned by Herr F. Sabrowsky, 


of Stuttgagt. 


SHORT WAVE TESTS FROM 
MANCHESTER. 


A useful series of short wave trans- 
mitting tests is being conducted by the 
Manchester Wireless Society from their 
experimental station 6MX. 

he following schedule of transmis- 
sions will be observed, G.M.T. being 
given in each case :—Saturday, 6.50 to 
7 p.m., 45 metres; Sunday, 7 to 7.30 


~p.m., 90 metres; Wednesday, 5 to 6 a.m., 


25 metres. The following is an example 
of the order of transmission :—7'est de 
G6MX, QRA Manchester, OPH 90 (giv- 
ing wavelength), P50 (denoting input 
in watts), AA 1.5 or pnt 5 (radiation), 
Pse QSL AR K de G6MX. 
Special tests can be arranged and 
members of the Society are prepared to 
report on the reception of any transmis- 
sion, from any part of the world. Ex- 
perimenters willing to co-operate in tests 
on 3 to 5 metres should notify the hon. 
secretary as early as possible. 


All communications should be ad- 
dressed to the hon. secretary, Mr. 
Y. W. P. Evans, 66, Oxford Road, 
Manchester. 

o0o000 
FIRST NORWEGIAN AMATEUR 
TRANSMITTER. 


Although amateur transmission is still 
forbidden in Norway, a special permit 
for private exneriments w'th low rower 
has been granted to Mr. J. Diesen (LA), 
of Moen : — aniselv. On ‘n nst 7 th 
LAL established two-way communication 
with G5TZ, the station of Mr. W. G. 
Sherrat, of Cowes, I. of W. 

Mr. Diesen would be glad to receive 
reports from British amateurs. He 
works on wavelengths of 40 and 120 
metres 


POLYTECHNIC WIRELESS COURSES. 

Complete tuition in the technique and 
practice of wireless communication is 
afforded by the Polytechnic Wireless 
Courses, enrolment for which can be 
made from September 16th to 25th (19th 
excepted) between 6.0 and 8.30 p.m. The 
classes are held in the evening. The 
threa courses, which extend over a period 
of three years, cover wireless and nigh- 
frequency engineering, electrical tech- 
nology, practical mathematics, and alter- 
nating current work. Instruction is also 
given in the operation of a modern valve 
transmitter for telegraphy and telephony. 

A copy of the syllabus and particulars 
of fees may be obtained from the Elec- 
trical Engin Department, the Poly- 


technic, -311, Regent Street, London, 
W.1, 
0000 
WIRELESS AT THE EDINBURGH 
OBSERVATORY. 


The Annual Report of the Astronomer 
Royal for Scotland emphasises the value 
of radiotelegraphy in enabling distant 
observatories to cumpare their times with 
great precision. Astronomers have been 
considerably perturbed at their lack of 
agreement, and Professor R. A. Sampson, 
F.R.S., the Astronomer Royal for Scot- 
land, set himself the task of searching 
for the cause of the errors found to occur 
at all observatories. 

He now makes the definite’ statement 
that ‘‘owing to improvements in the clock 
and chronograph system in this observa- 
tory and in receiving apparatus for 
W.T. signals from other observatories, it 
has proved possible to bring this inves- 
tigation to an issue.” So far as the 
Edinburgh Observatory is concerned, 
adds Professor Sampson, the source of 
these discrepancies appears now to be 
located. 
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Detailed Instructions for Operating the Receiver. 
By L. L. BARNES. Š 


HE manipulation of the: oscil- 
lating crystal receiver may at 
first prẹsent a certain amount 

of difficulty, but after a time the 
experimenter will be sufħciently 
familiar with it to find that the opera- 
tion is almost as straightforward as 
that of a single-valve receiver. 

The conditions governing oscilla- 
tion are controlled by the potential 
applied to the oscillating crystal Z, this being controlled 
by the potentiometer P and the variable resistance V. 
The inclusion of the latter in the circuit is desirable, 
though. not essential, its function being auxiliary to the 
potentiometer in giving a fine adjustment of the potential 
difference across the crystal. 

It is very necessary to visualise the connections to the 


potentiometer and variable resistance, in order that, while | 


the set is in action, one may be quite clear as to the exact 
effect produced by. moving the sliders (or switch arms) of 
these components in any given direction. 
= Difficulty arises from the fact that alteration of the 
value of the potential applied to the oscillating crystal 
seriously affects the tuning. Incidentally, this is in no 
way due to change of inductance through introducing 
more (or less) of the potentiometer winding into the 
circuit, for when a non-inductive potentiometer is used 
precisely the same effect is observed. And so, while 
receiving telephony, the process of elimination of dis- 
tortion consists in altering the value of applied voltage, 
then of necessity retuning, readjusting the potentiometer, 
again retuning, and so on until the required result is 
obtained. | 

That these instructions shall be complete, it will be 
necessary to specify in order the various operations 
involved in tuning-in any desired signal. 


Adjustment of the Crystal Detector. 
Connect up aerial, earth, telephones, and battery (with 
special care as to polarity in 
the last case). JT.eave all 
three switches, L, M, and N 
open ; plug in suitable coils, 
turn the condenser C, to 
zero, and the circuit then in 
use is nothing more than a 
straight crystal circuit with 
loose-coupled primary and 
secondary coils, thus en- 
abling one to adjust the 
detecting crystal to give best 


Fig. 12.—Circuit for testing the 
oeciliating properties a 
- crystal 
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In the previous issue constructional : 
details were given of a receiver making : 
use of the oscillating and amplifyin 
crystal. The present article deals wi 

the manipulation of the tuning controls 
and the adjustment of the crystal : 
amplifier. Some suggestions for further. : 
lines of research for the experimenter : 
are given at the conclusion of the article. 
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results on any spark or telephony 
station that can be picked up. 

It may be noticed in passing that 
this method of reverting to a straight 
crystal set simply by turning C, to 
zero—it being unnecessary to switch 
off the battery even when the crystal 
booster is in an oscillating condition 
—proves extremely useful, as it en- 
ables one very readily to make a com- 
parison of. the strength of the actual signal with that 
when amplified (though it will be necessary to retune the 
primary by means of C,). 


Adjustment of the Crystal Booster. 


Having adjusted the crystal detector, we may turn our 
attention to the crystal booster. 

Loosen the coupling of the two tuning coils, turn C, to 
maximum capacity, and close switches M and L. Move 
the slider of the potentiometer nearly to maximum, and 
then put the steel catwhisker into contact with the zincite. 
A point capable of maintaining oscillation is indicated by 
sharp, loud clicks.in the ’phones, and it is necessary to 
search for such a point; then adjust tHe pressure of the 
steel contact (which is usually very light) until a ‘‘ mush ”’ 


Fig. 13.—The original circuit, including an alternative low- 
frequency arrangement for setting the crystal oscillator. 


is heard. The set is then oscillating, and a moist finger 
tapped on the upper terminal of the left-hand (secondary) 
coil produces the characteristic clicks that are obtained 
from an oscillating valve receiver. 

Next tighten the coupling until the coils almost touch 
each other, and turn C, slowly. If`the ‘‘ mush ” ceases 
after turning the condenser through only a few degrees, 
the potential applied to the crystal is too great, and 
must therefore be reduced slightly by means of the 
potentiometer. In most cases it is @onvenient for 
adjustments of voltage to be such that the ‘‘ mush ”’ 
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The Crystal Amplifier.— 
ceases when the dondenser C, is at 
mid-position, 

If on turning C, from maximum towards minimum 
oscillation ceases with a ‘‘ thud,’’ and does not recom- 
mence until the condenser is turned back again almost to 
maximam, insufficient voltage is indicated, 
potentiometer must therefore be adjusted accordingly. 

For any given setting of the crystal booster, when the 
‘‘ mush ” is first obtained, it is advisable to wait about 
ten seconds to allagy the ‘‘mush ’’ to stabilise. 


about its 


Tuning. 


C.W. is most easily tuned in, and will therefore be 
considered first. 

C, is turned slowly from its maximum capacity, until 
the required signal is heard ; 
extreme sharpness of tuning 
1s a sign that the potential 
1s too little, and can be in- 
creased by means of the 
potentiometer. Any or all of 
four operations can now be 
performed to increase the 
strength of the C.W. signal : 


(1) Alteration of coupling. 


V g (2) Alteration of C,. 
Fig. 14.—Simplified circuit (3) Alteration of C 
arrangement... dispensing (4) Alteration of arable 


with the ceupied tuning 
circuit. resistance V. 


In practice this can i done very quickly after a little 


experience, and the perfect stability of the pitch of the 
C.W. note is really striking. 

Spark can also be received without much labour, as the 
signals need not necessarily be free from distortion to be 
quite readable. One has only to listen on the 600-metre 
wavelength to realise the remarkable increase in range of 
this type of crystal receiver. 

In any part of this country one should be able with 
care to tune-in successfully telephony from most B.B.C. 
and several Continental stations. In the amplification of 
strong signals (c.g., of the local broadcasting station) 
the set must not be too near the point of oscillation if 
the reception is to be without distortion. It has already 
been noted that oscillation gradually ceases on turning 
the condenser C, towards zero. Distant telephony is 
first detected by the howl of the carrier-wave. 

The art of tuning-in such signals is so to adjust the 
variable factors of the circuit (voltage, coupling, etc.) 
that by turning (, to a certain position oscillation is on 
the point of ceasing at the same time that the set is 
tuned to the wavelength received. 

The sizes of inductance coils required for any particu- 
lar wavelength are best found by trial, but it is gener- 
ally found that results are most satisfactory when the 
secondary coil is one size smaller than the primary. 
Thus for the broadcast wave-band, the required coils are 
primary (A.T.I.) No. 75, with aerial tuning condenser in 
series, and the secondary, No. 50. 

Special note should be made with regard to changing 
coils. Stable oscillation may be established for one coil, 
but if this is changed for one of a different size, it will 
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be found necessary to alter the voltage correspondingly 
before the ‘‘ mush ” indicating the presence of oscillation 
recurs. ‘The rule is that increase of wav elength requires 
decrease of potential, and ce versa. 

Should it be thought that by some means (e.g., jarring) 
the crystal booster is put out of adjustment, perform this 
simple test before disturbing. it. Adjust the potentio- 
meter to give maximum voltage, and the variable resistance 
to zero; open and close the switch L (introducing the 
potentiometer battery). If loud ‘‘ woolly ° clicks are 
heard in the telephones, the booster is in perfect adjust- 
ment, and decrease of voltage is all that is required. If 
only faint clicks are heard, the booster must be re- 
adjusted in the manner already described. 

Sometimes, in the process of reception, persistent howl- 
ing masks all signals. This can be got rid of to some 


-extent by suitably reducing the voltage, but it is really 


an indication that the resistance of the detecting crystal 
is too low, and a lighter contact should therefore be em- 
ployed ; it was for this reason that the importance of a 
high-resistance detector was emphasised in the construc- 
tional details. 

It occasionally happens that the potential required by 
the oscillating crystal is such that no extra voltage is 
required to be supplied from the potentiometer, in which 
case the switch L is simply left open, and the potentio- 
meter P acts in the same way as the variable resistance V 
(there is a right and a wrong position for the switch L in 
the potentiometer circuit, therefore). For very high wave- 
lengths it may even be found necessary to reduce the 
potential still further by reversing the polarity of the 
potentiometer battery, and closing the switch L again. 


To Switch Off the Battery. 


Throughout experiments, one of the main points to be 
kept in mind is the necessity of preserving the stability 


- of the crystal booster, in order to avoid the inconvenience 


of readjustment. Before switching off the main battery, 


Fig. 15.—Experimental modification of the original circuit, In which 
the input from the aerial system is connected in secies with the 
tuning condenser Cy. 


it is necessury to shunt it with the low resistance S. 
When it is required to ‘‘ close down,’’ therefore, the 
process is as follows: Open switch 1, close switch N, 
open M, open N. If this precaution is not taken, and 
M is opened without first closing N, it will be found that 
the crystal booster requires readjustment on the next occa- 
sion that the set is used—and here lies the importance of 
sound moving contacts in the potentiometer and variable 
resistance. If the inductance of the battery circuit is 
small it may not always be necessary first to introduce 
the shunt S, but if the stabilising resistance R takes the 
form of a choke, the above precaution is invariably 
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The Crystal Amplifier.— 


needed—this is one of the many points requiring in- 


vestigation. i 


In switching on the battery, the switch N may be used 


regardless of the value of inductance in the circuit. 


Testing the Zincite Crystal. 


If the specimen of zincite happens to be ineffectual 
from the pòint of view of amplification, it will be found 
impossible to obtain the ‘‘ mush ”’ already referred to in 
the description of the setting of the crystal booster, in 
which case it is desirable to have apparatus by which 
the zincite crystal can be tested. The circuit is given in 
Fig. 12, and the components can be mounted to form a 


ex 


The oscitiating and amplifyin 
crystal receiver, constructiona 
details of which were given in the 
issue of “ The Wireless World” of 
September 2nd, 1925. 


unit which local radio societies would find a valuable 
acquirement for the use of members. 

For those wishing actually to construct this apparatus, 
the condenser C has a capacity of about 0.25 mfd. The 
inductance measures approximately 30 millihenries, and 
can be made by wimling 150 yards of No. 28 S.W.G. 
D.C.C. copper wite on a cylinder 3in. long by rin. dia- 
meter. A low-resistance telephone is shunted across part 
of this inductance. 

The crystal, if ‘‘ sensitive,” will, when correctly ad- 
justed, maintain oscillations in the tuned circuit CL, and 
a musical note will be audible in the telephones. If the 
apparatus. has been installed for the purpose of testing 
erystals, it can also form part of the receiving circuit, 
so that the crystal booster is adjusted to oscillate in the 
low-frequency circuit, and is then switched over to the 
radiofrequency receiving circuit. 

Having established oscillations in the circuit CL, the 
potential should be reduced to a value insufficient to main- 


Wireless 
World 


343 


tain oscillation before switching over, otherwise oscillation 
may fail to recommence. 

The oscillating crystal is perhaps more easily set by 
this method, but the extra labour involved in the construc- 
tion of the condenser and inductance is hardly justified if 
these are intended for the one purpose only, as the method 
already described of adjusting for a ‘‘ mush ” is quite 
satisfactory. 


Items for Research. 


Innumerable lines for investigation will suggest them- 
selves as soon as the experimenter has become accustomed 
to the manipulation, and it is then that he will appreciate 
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terminal connections to the components. 
the set can very easily be converted into one employing 
the circuit given in Fig. 14, by dispensing with the 
primary coil and condenser, and connecting the aerial and 


For example, 


earth on to the secondary. Or, again, the aerial and 
earth can be connected in series with C,, as in Fig. 15. 
Both these circuits yield quite good results, though they 
are, of course, not so selective as one employing two tuned 
circuits. With the set that has been described, it is pos- 
sible at a distance of ten miles from a main B.B.C. station 
to tune out that station and receive others working on the 
broadcast wave-band, though selectivity such as this is 
obtained only through patient manipulation of the ‘‘ vari- 
ables.’”’ 


———— — [M - — eee 


? Since writing this article, ‘‘New Facts About Oscillating 
Crystals ° has been published (Zhe Wireless World, August 
19th, 1925), and I note that the arrangement I have suggested 
constitutes the basic circuit used in the experiments of Capt. 
Round and Mr. Rust.—L.L.B. 
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The Crystal Amplifier.— 

The stabilising resistance R must be inductive. What 
is the value of this inductance for best results? Should 
it be only a few turns of fairly large diameter, or should 
it be.at the other extreme, a choke? This is a suggestion 
that would form the basis of quite a straightforward 
line of experiment. 

What is the best detecting crystal nes used in’ con- 
junction with a crystal amplifier? It certainly has`a 
very important bearing on ccs and ease of control 
of oscillation. 


A simple method of preventing the troublesome low- | 


frequency howls already alluded to when a low resistance 
detector 1s used would also be extremely valuable. 

A system can be brought just off the point of oscilla- 
tion by balancing the negative resistance by means of a 
variable positive resistance placed in the oscillatory circuit. 
F xperimenters may find this a useful asset to the circuit. 

The inclusion, for experimental purposes, of a milli- 
ammeter im series with the battery will indicate the 
approximate point on the characteristic curve of the crystal 
at which one is working, and therefore the corrections to 
be made in the adjustment of potential, thus narrowing 
the field of the experimental operations. 

Normally, successful results are obtained when the 
crystal passes from 2 to 3 milliamps. The milliammeter 
will, however, give only a rough indication of the adjust- 
ment to be made, as unfortunately the characteristic 
curves of different specimens of zincite—and even of 
different points on the same crystal, though always of the 
same form, are not identical. It is for this reason that 


General Notes. 
B4US, c/o Radio Club Belge de l'Est, 


‘proves 
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adjustments for good reception of a certain station are 
correct for only orfesetting of the crystal boosfer. 

Another oscillating crystal that would be more easily 
adjusted and mechanically. mote ‘stable than the zincite- 
steel, would be a immense value.’ A search for such 
itself straightforward though somewhat 
monotonous aik as probably the only ready test is to 
assemble the circuit for ləw-frequency oscillation (Fig. 
12), and try various crystals each with a varied value of 
applied potential. The criteria for a good oscillating 
crystal are :— 7 

(1) Electrical stability. . 
(2) Mechanical stability. 
(3) Economy of consumption. 


Greater reliability, and simplification of operation 
must be realised before the crystal amplifier can pass from 
the hands of the experimenter and become a commercial 
success. ‘The reader must not be deterred, however, by 
the somewhat lengthy description of manipulation that 
has been here set out. After a very little experience one 
will make the various corrections instinctively, and tuning- 
in will be found in no way the laborious. task which 
might be inferred. 

Tt must be remembered ‘hat failure can always be attri-” 
buted either to faulty consfruction or faulty manipulation, 
and experience shows that in the case of this apparatus 
it is usually the latter. 


1 At the time of writing, the discovery of the oscillating 


properties of ‘‘arzenite’’ by Capt. Round and Mr. Rust, had 
not beeu disclosed. —L.L.B. 


Tacubaya D.F.; MiAF, J. Rios, 2A, 
Hidalgo 44, Tacubaya D. F.; MiB, M. 
Perusquia, P.O. Box 540, Mexico City. 


Rue Tranchée, 50, Verviers, would be 
glad to receive confirmation of reception 


of his signals by Corpl. B. Bond, 
Palestine. 

Mr. W. Beck, 10, Upper Duke Street, 
Hulme, Manchester, reports hearing a 


station O5X (presumed to be in South 
Africa), transmitting on about 40 metres 
at 12.10 a.m. (B.S.T.), on August 28th, 
and asks if any other reader heard this 
station. 

Mr. Rolf Formis (KY4), Alexanderstr. 
51, Stuttgart, will be very pleased to for- 


ward communications to German 
amateurs. 
Mr. Alan Smith (G6VP), 48. High 


Street, Yiewsley, Middlesex, works on 90 
Metres every night from about 22.00 
B.S.T., and is able and willing to report 
on transmissions by French amateurs. 

Co. M. J. C. Dennis (IIB). Fort- 
granite, Baltinglass, Ireland, will wel- 
come any reports from experimenters in 
Kngland and France. He transmits 
almost daily on 150 or 175 metres atter 
B.B.C. hours but, according to the terms 
of his licence, his transmission is limited 
to communication with stations im 
Southern Ireland. 

We would remind enquirers who write 
to transmitters asking for the QRA’s aud 
other particulars of stations with which 
they are warking, to enclose stamps for 
reply. The amount of correspondence re- 
ceived by some active amateur trans- 
mitters is very great, and entails con- 
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siderable expense in replying to queries. 
This, of course, does not refer to the 
ordinary QSL card, but to special 
euquiries. 


Stations Identified. 

Several correspondents have ` kindly 
given us the QRA’s of various amateur 
transmitters in distant countries, which 
will probably prove of interest to other 
readers :— 

Bermuda; — BE1, Major Cookson, 
Hamilton; BER, W. F. Hoisington, 
Hamilton. Brazil :-—BZ1AB, A. S. 
Freire, 46, via Oswaldo Cruz, Echarahv, 
Nichtheroy ; BZ1AF, C. de Almeida, 117, 
Rua Boliva, Rio de Janeiro: BZ2SP, 
2 Rua Frei Caneca 22, Sao Paulo. 
Chile:—1EG, E. Guerara, Casilla 69, 


Vileun; 9TC. R. R. Hart, Los Andes. 
French Indo-China:—HVA, M. Mirville, 


Hanoi. HTongkong -—XA1, Tang Fong 
Laum, Man Chu Tai, 55, Connaught Road, 
West. Luremburg:—LOAA, F. Anen, 
Rue Beaumont. Madeira:—P3CO, A. C. 
de Oliveira, c/o Western Telegraph Co., 
Box 56. Funchal: R31, H. T. Gomez de 
Freitas, Janeiro 141, Funchal. Mexico :— 
MIAA, J. Prieto, Avenida 14 No. 31, 


Norway :—LA1, J. Diesen, Moen i Maal- 
selv. Salvador: :—FMH, J. F. Mejia, 14, 
Avenida Norte No. 21, San Sa vador. 
Yugo-Slavia;: —Y¥7XX, M. Torbarina, 
Gruz, Dalmatia. 

C1AR.—J. J. Fassett, ‘‘Woodside,”’ 
Pleasant Street, Dartmouth, Nova Scotia, 

G2YT.—Marconi Test Station, Poldhu. 

M1DH.—Sergt. Hall, No. 6 Sqdn., 
R.A.F., Mosul, Iraq. (This station used 
to operate with call sign GHH.) 

MAROC (temporary call pending issue 
of ofticial call-sign), G. Grangier, P.O. 
Rox 50, Casablanca, Morocco. 

NTT.—The yacht of the U.S. High 
Commissioner to Turkey, at present at 
Varna. . QSL cards should be addressed 
to C. W. Bailey, U.S.S. “Scorpion,” c/o 
U.S. Dispatch Agent, 6, Grosvenor Gar- 
dens, S.W.1 
QRA’s Wanted. 

Can any of our readers give us the 
names and adresses of the owners of the 
following stations? Should any corre- 
spondent wish the information to be re- 
garded as confidential he should indicate 
this in his letter :— 


S5NF, 6ZK, 240B, H9BR, F8VO, 
BZ, 1AP, FBI, XY, LAI, OCTU; 
AGA, B4RS. BZ1AP. C9CH. FOCDJ, 
F8PRI, F8FIR, FTJ, H1BR, KXH;, 
M1DH, M1K, M4HS, NOXW, NOFP, 


NOTH, NOHB, NOBA, POF, RDW, 
SOK (Poland, working RCRL), Z2AX, 
22A, 22R, Mosul 1DH, Maroc. 
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The serious attention which is given to 
the choice of subjects for wireless talks 
and the equally careful choice of speakers 
indicate that broadcast is going to play 
an important part in the education of the 
future. History, music, art, coinage, 
the drama, humour in literature, and 
philosophy are a few of the topics appear- 
ing in the programmes for autumn and 
winter. 


Other Subjects. 


Mr. J. Reid Moir will talk from London 
on ** Man Before History,” in a series ex- 
tending from September 23rd to November 
llth. His talks will be on such subjects 
as ‘‘ Man’s Great Antiquity,” “East 
Anglians of 500,000 Years Ago,” and 
“The Men of the Cromer Forest Bed.”’ 
M. E. M. Stephan is continuing during 
the autumn the series of French talks 
under the auspices of the Institut Fran- 
çais. The series will be given weekly from 
September 21st to October 26th. There 
will be a break during November, and 
further talks appropriate to the season 
will be given during December. 


. ooad 


At Nottingham. 

Dr. E. K. Barton, in a series of six 
weekly talks from the Nottingham 
station on ‘‘ Musical Sound,” will incor- 
porate musical illustrations of the dif- 
ferent instruments used in an orchestra, 
such as the strings, the ‘‘wood-wind,” 
and the brass. 


oooo 
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Oxford University. 


Two further series deserve special men- 
tion; these are the lectures which are to 
be relayed from a studio specially pro- 
vided by the B.B.C. at Oxford Univer- 
sity. One of the series will be Professor 
Gordon’s lectures on ‘‘Humour in the 
Great Books,’’ and the other series will 
be that of Professor Julian Huxley, deal- 
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FUTURE FEATURES. 
Sunday, September 13th. 
Lonpon.—3.30 p.m., Mendelssohn’s 
_ Oratorio, “St. Paul.” 9 p.m., 
De Groot and the Piccadilly 

Orchestra. 

Leeps-Braprorp.—9 p.m., Recep- 
tion to the British National 
Opera Company: 

Monday, September 14th. 
5XX.—8 p.m., “Rigoletto ” 
(Verdi), Acts II. and III. 
BeLrasr.—7.30 p.m., “Stars of 

Eve.” 

. Tuesday, September 15th. 

5XX.—8.30 p.m., “‘Winners,” a 
Revusical Extravaganza. 

Ait Stations (except 5XX nd 
Leeds-Bradford). — 8.50 p.m., 
“The Magic Flute ” (Mozart), 
Act. II. 

Wednesday, September 16th. 
5XX.—9.15 p.m., “The Tales of 
ae ” (Offenbach), Act 


NOTTINGHAM.—8 p.m., 5NG’s Birth- 
day Concert. 
Thursday, September 17th. 
5XX.—9 p.m., “The Master- 
singers °” (Wagner), Act. III. 
Lonpon.—9 p.m., String Orchestral 
Programme. 
MANCHESTER.—8 p.m., 
from Light Opera. 
ABERDEEN.—8 p.m., Ladies’ Night. 
Friday, September ISth. 


Excerpts 


BovurnemMoutH.—8 p.m., Concert 
Party Night. 
NEWCASTLE. m., ‘“ Happy Days 


of Childhood.”’ 

Saturday, September 19th. 
Lonpon.—9 p.m., “ Radio Radi- 

ance.” i 
BırmINGHAM.—8 p.m., 


Orchestral Programme, relayed 
to 5XX. 
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ing with evolution, and entitled ‘‘The 
Stream of Life.” Professor Huxley is 
the grandson of that famous scientist, 
Thomas Henry Huxley. In addition, the 
B.B.C. will relay the performances cf the 
0.U.D.S., special religious services, and 
other features of outstanding interest in 
the life _of the University. 


oo0oo0oo 

To What Base Uses—— 
In another way, I am reminded, the 
B.B.C. has associations with a famous 


University, t.e., Edinburgh, where. the 
transmitting station reposes within the 


_ dignified silence of the New University 


buildings. The reason is that there is a 
chimney in that retreat of the alumni, 
and Edinburgh is particularly badly off 
for such smoke-producing, yet useful 
contrivances. 

oooo 
Edinburgh Aerial. 

By virtue (or otherwise) of the disposi- 
tion of the surrounding buildings, the 
Edinburgh aerial is of unique shape. 
Commencing at the top of the chimney, 
one section of the ‘‘sausage’’ is guyed 
on to a roof. From that point another 
section makes its way to the transmitting 
house at the base of the stack. Finally, 
from the top, another section goes to an- 
other roof nearly opposite. These several 
parts of the aerial are of necessity at 
different angles to one another, and the 
whole presents to the eye an appearance 
very like to that of the hind lèg of a 
donkey. 


The Earth. 


There is no law which decrees that a 
donkey cannot radiate ample power with 
its hind legs, especially when the »nimal 
is infuriated, and so it is with this aerial, 
which at all times and in all seasons 
radiates quite well. At the commence- 
ment of the construction and experiment, 
it was found that great difficulty was ex- 
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perienced in obtaining a suitable earth, 
because almost the whole of the district 
is richly endowed with a sure foundation 
of primary rock. Various attempts were 
made, and eventually a counterpoise or 
earth-screen was adopted. This gave 
fairly satisfactory results for a time; but 
complaints were received to the effect 
that crystal strength was below normal, 
and further experiments with the earth- 
screen, together with numerous other ad- 
Justments to the transmitting gear, were 
carried out. The result of these was 
good, and no further trouble has been 
experienced. 
o0o00 


To Improve Reception. ; 

Mr. H. Cecil Pearson, Director of the 
Liverpool station, made the significant re- 
mark at a meeting of “the Liverpool 
Rotary Club that the weak point in 
broadcasting at present is the fact that 
the transmitting end is far in advance of 
the receiving end. The truth of this 
assertion is undeniable, and it was borne 
out at the time of the change-over of 
2LO from Marconi House to Oxford 
Street, and again in connection with the 
complaints of listeners when 5XX was 
transferred from Chelmsford to Daventry. 
The B;B.C. is always willing to advise 
hstenerk as to improvements in their 
aerials Which might be effective in im- 
proving reception; and that this advice 
is welcomed by a large body of listeners 
is shown by the many letters of thanks 
received subsequently from those who 
thought when first they made complaint, 
that they had a legitimate grievance 
against the B.B.C. 


\o ome me] 


Improvements. 


In some cases listeners admitted that 
the system of earthing was at fault. 
Others have told the B.B.C. engineers 
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who gave them advice that their crystals 
were ineffective, and others have found 


-that the unsatisfactory reception was 


largely a matter of headphones. The 
moral is : Write to The Wireless World if 
in trouble with your receiving set. 


0000 


The Hayes Station. 


The B.B.C. has established at Hayes 
@ wireless station which is quite 
different from any that they have 
established before; it is a receiving 
station, and it will be used for a 
number of purposes. The most im- 
portant of these are firstly for tracking 
down and finding out the identity of any 
interference which is causing trouble to 
transmissions from any of the stations, 
and keeping an accurate check on wave- 
lengths. 


` 9000 


Relaying Foreign Programmes, 

Secondly, the station will be used when 
relays of foreign programmes are carried 
out. An aerial will be erected which it 
will be possible to alter according to the 
station which it is defired to receive, 
and a high grade selective receiving set 
capable of picking up the distant station 
with as little accompanying ‘‘ mush ” 
and atmospherics as possible. There is 
no doubt that with a place where experi- 
ments can be carried out. every might, 
after due investigation better results will 
be obtainable than have hitherto been 
possible. 

oo0oo0o0 


Experimental Work. 


The third main use of this receiving 
station will be for the carrying out of 
experimental work of uny nature which 
may be necessary for the improvement of 
the art. New ideas not specially con- 


TESTING BROADCAST RECEIVERS. 


receivers. 


Special equipment is also installed for testing 


A view in the Sacandaga Laboratory of the 
General Electric Company, New York. Searching tests are here carried out on wireless 


loud-speakers, telephones, 


transformers, valves, coils, condensers, insulators and other wireless components. 
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nected with broadcasting may need to be 
tried out, and most of this work will be 


done at Keston im the first place. Ideas 
will there be developed and if proved to 
be of practical use they will incor- 


porated in the apparatus used at other 
stations. 


o000 


An Isolated Spot. 


Tne site of the station is thirty acres 
In extent, and is a flat plateau several 
hundred feet above sea ievel on the 
borders of Kent and Surrey. ‘lwo smail 
wooden huts have been buit which pro- 
vide ample room for the housing of the 
receiving apparatus, stores, engineers’ 
oftice, and accommodation ior sleeping if 
necessary. Another hut contains the 
sto.age battery for lighting and power 
purposes generally, tugethcr with the 
necessary cnarging plant. A .water supply 
and telephone lines are, ot course, avail- 
auie, and tne site itself is one of the 
most isolated spots that it has been 
possible to tind near London. ‘The chances 
of local heterodyning interfering with re- 
ception experiments are very remote, as 
aerials in that neighbourhood are few 
and far between. 


o000 


The Masts. 


There are at the moment two masts 
erected, each sixty feet high and a 
hundred and twenty feet apart, out these, 
of course, may be alterea as conditions 
demand. ‘The possibiities that such a 
station opens up are considerable, and 
listeners may rest assured that the en- 
gineering staff of the B.B.C. will do all 
they can to provide entertainment in the 
way of foreign programmes, and further 
to safeguard the programmes in a more 
efficient way than has been considered 
possible up to the present. 
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ATMOSPHERICS. 


“There has never been, and never will 
be anything static about broadcasting.” 
The Director of the Nottingham Relay 
Station. 

Quite so. The static comes in at the 
receiving end. 

oo00 

The B.B.C. is said to be searching for 
novel noises suitable for broadcasting. 

We suggest they begin with a selection 
of comments from a lisener who 1s 
entirely satisfied with every item on 
every programme. 

o0o000 

The Mayor of Chelmsford has prepared 
a list of complaints from local residents 
‘who have paid for licences and cannot 
hear Daventry.” It is one of those un- 
fathomable mysteries of radio that good 
reception is not assured by payment of 
n licence fee. 

0000 


Bradford educationists are complaining 
that the broadcast talks for schools are 
too entertaining. The B.B.C. are under- 
stood to possess ample facilities for 
remedying the fault. 
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Measurement of Eddy Current. Losses. 


HESE experiments were undertaken to discover 
what losses. were likely to occur in spade tuning. 
The action of this form of tuning depends, as is 
well known, on the production of eddy currents in a metal 
plate in proximity to a coil. The eddy currents set up 
a field in opposition to that caused by the current in the 
coil, and so reduce its effective inductance. These eddy 
currents will, however, go to heat up the plate and so 
waste energy. The energy wasted will be proportional 
to the square of the eddy currents, and thus to the square 
of the field produced by them, and to the square of 
the decrease of inductance produced. 


Apparatus Employed. 


The çircuit used for the experiments is shown in 
Fig. r. The valve V, is an oscillator with a tuned cir- 
cuit LC, and a grid condenser and leak C, R,. ‘Coupled 
to LC is another coil L,, tuned by a condenser C,. 
Across this circuit is connected a Moulin voltmeter em- 
ploying grid current rectification. The meter G is a con- 
verted Weston relay reading up to half a milliamp, and 
the steady anode current is balanced out by a battery B 
and a high resistance X. 

When the plug 4 is in the socket 1, and the plug 3 
in 2, G is in the anode circuit of V,, and the anode 
circuit of V, is completed through 3 and 2. When 3 is 
in 1 and 4 in 2, G is in the oscillator plate circit. A 
continuously variable non-inductive resistance R was put 
in series with L,. 

R was short circuited, LC tuned to 400 metres, and 
L, C, brought to resonance. The anode currents of V,, 
and of V, with V, off and on, were noted. 

A copper plate 7-8 cms. in diameter and 1-5 mm. 
thick was then fixed co-axially with and at a known dis- 
tance from L,; and L, C, retuned. The anode current 
of V, was noted and the plate removed. L, C, was 
retuned and R adjusted until the current returned to the 


r 


3 1 2 4 
Fig. 1.—Connections of the apparatus employed in the tests. 


value obtained with the plate in position. This was, 
repeated with the plate at various distances from L,. R 
is then the equivalent series resistance of the losses caused 
by the plate. 

After each measurement the anode current of the oscil- 
lator, and of V, with V, off, were taken to ensure that 
no large changes in sensitivity had taken place during the 
measurements. As the ostillator had a grid condenser and 


P.F RESISTANCE IN OHMS , 
RES RRERRARASRERS 


vee DOTTI 
ne =Se ee BERBER 
. TENNET PH BERR 
D078 sold ALA ee 
pete poe Ne tds ope tbo ITI Ee bs ae 
babes| © bee tegp he be pls 
TTT TTT TTT ye 
0074 3.0 
0:071 2-0 am 
ae 
ae 
0067 1o 
EE 
F 
ooo Q 4 -8 1-2 16 2-0 2.4 
DISTANCE IN CENTIMETRES 


Fig. 2.—Curve giving the relationship of resistance and power 
factor to the distance between the metal disc and the tuning coil. 


leak, its anode current is a measure of the strength of the 
oscillations generated by it. It was found that results 
could be repeated to about 1 per cent. 


rd 


Results of Tests : 


R was then calibrated at 400 metres in terms of some 
36 S.W.G. platinoid whose D C. resistance is very 
nearly the same as that at 400 metres. The losses were - 
thus obtained as an equivalent series resistance in ohms. 

The values of R were then plotted against æ (the dis- 
tance of the plate from the end of the winding of L,) 
as in Fig. 2. The resistance of L, was then measured at 
400 metres by the resistance substitution method, and 
found to be 17.3 ohms. As its inductance is 58 micro- 
1885 x58 _ 


henries, its reactance at 400 metres is 27% 
7 400 

Thus the power factor of the coil-plate combina. 

17734+R. 


273: 


ohms. 


tion is given by This is shown by the scale 
P.F. in Fig. 2. 

Thus it is seen that on broadcasting wavelengths the 
power factor may be increased by over 30 per cert. 
by the use of spade tuning ; which is certainly very much 
greater than that caused by a good variable condenser. 
These losses will also take place when screening plates 
are placed near coils, and will become more serious as 
the wavelength is reduced. i 
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DIRECTIONAL RECEPTION. 


Sir,—In connection with Mr. R. D. Bangay’s lucid article on 
p. 223 of the August 19th issue, perhaps the accompanying 
photograph of a model made some years ago—and intended to 
illus.rate the action shown in Mr. Bangay’s Fig. 4—may be of 
interest. A wooden slider has its upper edge cut with a 
series of sine waves, and represents, when moved, the passage 
of the varying magnetic field past the coil. Two vertical 
sliders, guided by rollers, represent the positions of the vertical 
sides of the coil, and their arrow-heads show the. value of 
induced E.M.F. at any moment. The resultant E.M.F. round 
the loop is shown by the difference in height of the arrows. 


Model for demonstrating graphically the E.M.F.’s in the vertical 
sides of a frame aerial. 


Several pairs of rollers are provided, so that the sliders may 
be placed at different distances apart to represent the effect 
of varying the coil width. Also, one slider may be placed 
directly in front of the other (double rollers being provided). 
This last position represents that of the coil with its plane 
at right angles to the direction of wave propagation, where the 
resultant E.M.F. round the coil is zero, although the full 
oh is still induced in the conductors forming the two 
sides. 

This model was shown before the R.S.G.B. at a meeting in 
January, 1920 (see The Wirelesr World for March, 1920). 
‘Rugby. R. C. CLINKER. 


TRANSFORMER DESIGN. 


Sir,—In the correspondence columns of T'he Wirelees World, 
August 26th, Mr. A. R. Turpin raises two points which appear 
to be of very great importance to all amateur constructors 
of wireless receiving sets. It is noticeable that the firms which 
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manufacture L.F. transformers of both high and low ratio 
and give instructions for the high ratio instrument to be used 
in the first L.F. stage never, so far as I have been able to 
discover, give any logical reason whatever for their advocacy 
of this arrangement. Those of ns who are regular readers of 
your valuable paper know that there are very sound reasons 
indeed for adopting exactly the opposite arrangement, and 
those who, like myself, have carried out experiments find 
that theory is amply confirmed in practice. Further, the 
makers of what are generally acknowledged to be the very 
finest intervalve transformers in the world indicate clearly in 
the data they publish that their instruments are to be chosen 
with due regard to the theoretical considerations you have 
repeatedly stated. 

It is to be hoped that Mr. Turpin’e letter will come to 
the notice of certain manufacturers, and that they will either 
produce some valid reasons in support of their recommenda- 
tions. or else acknowledye their error and as quickly as possible 
make amends in the obvious ways open to them to do so. It 
appears highly desirable that this question should be given 
the greatest possible amount of publicity for reasons which 
are obvious. 

As regards the other point mentioned by Mr. Turpin, 
namely, that of simply reducing the size of the secondary so 
that the instrument may be honestly (!) described as ‘‘ low 
ratio,” it is a great pity that the name of any firm guilty of 
such a practice cannot be made public. 

Finally, can there be any objection on the part of an honest. 
firm to publishing in their advertisements and cxtalogues 
particulars regarding such components as L.F. transformers, 
chokes, telephones, loud-speakers, etc.. which would really 
convey some useful information? At present anything of the 
sort seems to be very much the exception. It 1s very curious, 


. on reflection, that although the veriest novice would never 
dream of purchasing a fixed or variable condenser without 


knowing its capacity as determining its suitability for a cer- 
tain duty, yet thousands will buy an intervalve transformer 
or L.F. choke without knowing anything more definitely useful 
about it than the name of the maker. This is really a deplor- 
able state of affairs, but the blame for it lies as much with the 
purchasing public as with the manufacturer for not supplying 
voluntarily what ought to be regarded as essential information. 
J. H. S. FILDES. 
Llandudno Junction, N. Wales. 


BELGIAN AND NEW ZEALAND DX. 


Sir,—We are glad to state that the first two-way working 
between Belgium and New Zealand has been carried out b 
B4YZ, who worked Z2AC on August 29th at 05.30 G.M.T. 
Z2AC received B4YZ, strength R5. The power at B4YZ 
station was 65 watts input, pure C.W. Wavelength: 45 metres. 

During the test Z2AC said he had also heard B4RS, another 
amateur at Verviers. The input at B4RS was 45 watts, rough 

R. PIROLLE, 
Secretary, Radio Club Belge de l'Est. 
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H.T. VOLTMET ERS. 


Sir,—There are one or two types of sombined low- and high- 
reading voltmeters on the market which, although the adver- 
tisements do not say so, are quite unsuitable for H.T. use. 
The wording of these advertisements to the uninitiated would 
give the opposite impression. I do not suggest that this is 
direct misrepresentation on the manufacturers’ part, but lack 
of forethought. 

In a case I have in mind, a friend brought round a double- 
reading instrument which he had just purchased, and asked 
me to test it out. Being careful, I tried it on a bank of storage 
batteries, and found that on 40 volts il consumed 80 m. a., only 
0.02 short of 0.1 amp.! It was incorrect by 5 per cent. 

1 explained to my friend that at the price he gave for it he 
could not expect anything else, as it was a commercial im- 
possibility to produce a low consumption precision instrument 
at such a price. 

To break away from this point, I agree absolutely with Mr. 
A. R. Turpin’s remarks about transformers, which he very aptly 
comments on in the current issue; personally I never trust any 
components before I have tested them all out, and I have a fine 
black list of duds! J. P. T. CHAPMAN. 

Bournemouth. 


Norwich. Oe eT ee eC re Tee 


British:-5NW, 2YO, 6RM, 5XY, 
2ET, 2YQ, 2UV, 50C, 5DK, 5CW, 2WA, 
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A SOUTH AFRICAN AMATEUR. 

Sir,—As I have seen no mention of late of reception of 
South African amateurs, you may be interested to hear that 
I heard OA4Z calling A2CM at 10.15 p.m. G.M.T. on August 
21st. He was working on 35 metres and his signals were 
quite steady at about R4-5. A. SIMONS. 

Mablethorpe, Lincs. 


A SELENIUM GRID LEAK. 


Sir,—I read with interest the article by Mr. G. G. Blake on 
selenium grid leaks in your issue of August 26th. 

It may interest readers to know that I designed a grid leak 
on this principle as far back as May, 1924, and approached an 
important London firm on the matter. 

I described the grid leak in a letter on,October 3rd, 1924, 
pointing out its particular use with the Flew elling circuit, using 
the valve as a source of illumination for both leaks. 

The idea occurred to me when reading an article by Mr. P. R. 
Coursey on ‘Selenium and Its Uses” in the issue of The Wire- 

‘tera World of May 29th, 1920. 
Mapperley, Notts. G. H. ATKIN. 
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IMY, IPL, 1TH, 1THG, 1TUF, 1UW, 8NA, 8NY, 80MA, 
IXAM, 2AEY, 2AGB, "AIF, '2APN, 8RE, 8RRR, 8RY, 
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Readers Desiring to Consult 
make use of the Coupon to be found in the Advertisement Pages. 


Problems of Seléctivity. 

READER who Yesides in fairly close 
proximity to a broadcasting 
station wishes to construct a re- 
ceiver which will enable him to receive 
other B.B.C. stations at the same time 
that his local station is working without 
resorting to the use of a superheterodyne 

receiver and a frame aerial. 

Although, of course, a superheterodyne 
receiver is undoubtedly the best receiver 
to employ under these conditions, it is 
by no means the only circuit which can 
be employed, and unless the receiver is 
in exceptionally close proximity to a 
powerful transmitter, it is possible to 
arrange a suitable circuit without employ- 
ing a large number of valves, The use 
of a well-constructed neutrodyne set em- 
ploying two H.F. stages is one solution of 
the problem, since if’ it is correctly de- 
signed the two tuned H.F. stages in con- 
junction with the aerial tuning system 
give a very high degree of selectivity. If 
desired, selectivity can be still further in- 
creased by making use of a loosely coupled 
aerial system, since the receiver will not be 
rendered unstable by the addition of this if 
the stray capacities are properly neutral- 
ised. A receiver of this type unfortunately 
requires rather a large number of valves. 
An ordinary conventional four-valve set 
will provide a good degree of selectivity 
if properly designed, but the use of loose 
coupling with a set of thia type is apt to 
render it unstable and difficult to handle. 
It is often possible considerably to improve 
the selectivity of a receiver of this des- 
cripligp by mounting all three coils, 
aerial, anode and reaction, on a three-way. 
coil holder, thus obtaining a double-re- 
action effect. In this manner a very 
critical control of reaction and, therefore, 
of. selectivity may be obtained. The aerial 
coil should be mounted in the middle and, 
the anode coil should be connected so 
that it gives a negative reaction effect, 
positive reaction being applied by the 
ordinary reaction coil jin the usual 
manner. Even this method, however, 
leaves much to be desired. There are, of 
course, several forms of wave trap circuits 
available, but many of them are trouble- 
some and not worth the trouble of their 
operation. It cannot be denied that loose 
coupling when it is practicable to use it 
gives results superior to the use of the 
conventional type of wave trap. It is 
advised, therefore, that readers who are 
situated in unpleasant proximity to their 
local station should make use of a single 
valve receiver using loose coupling with. 
cf course, an L.F. amplifier for Joud 
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speaker work. It is quite a mistake to 
suppose that H.F. amplification is a sine 
gua non for the reception of other sta- 
tions to the exclusion of the local one, 
although, of course, readers who construct 
a receiver of this type can assure them- 
selves of extra sensitivity. 
i vooo 


Frame Aerial Reception. 
URING the summer months it would 
be very convenient to have some 


means of conyerting a standard - 


broadcast receiver for use with a frame 
aerial. In most receivers the aerial coil 
can be removed and replaced by the frame 
aerial, but there are a few types in which 
the aerial coil is built permanently into 
the set. 

It is by no means an easy matter to 
employ a frame aerial in conjunction with 
this type of receiver. Probably the best 
method of accomplishing this is to add a 


stage of H.F., since this will not only have 


- Fig. 1—Connections of unit -necessary to 
adapt ordinary receiver for use with a 
frame aerial. 


the effect of rendering the use of a frame 
aerial practicable, but the extra H.F. 
valve will add the sensitivity necessary 
to compensate for the loss of the ordinary 
aerial and earth system, and will make 
distant reception with the frame aerial 
really possible. Undoubtedly the most 
convenient method of adding a stage of 
H.F. is that shown in Fig. 1. It will be 
seen that the connections are perfectly 
simple, the A and E terminals of the 
receiver being merely coupled across to 
the terminals marked A and E in our 
diagram. The unit.can be added to any 
type of existing receiver, and there is, of 
course, no need to carry out any altera- 
tions in the wiring of the aerial circuit. 

With regard to the value of the H.F. 
choke coil, a suitable instrument for this 
circuit can now be obtained from adver- 
tisers in this journal which is quite effi- 
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cient both for the ordinary B.B.C. and 
higher wavelengths up to 4,000 metres. 
Of course, if desired, the frame aerial 
may be removed and an ordinary plug-in 
coil connected across the frame tuning 
condenser, thus rendering the unit suit- 
able for attaching to an ordinary aerial 
and earth system. 
oo0oo0o0o A 


Resistance Coupling in “Intermediate ” 


ers. 

T is not generally understood why the 

I difficulty of matching the various 

intermediate amplification stages in 
a superheterodyne receiver is not over- 
come by employing a tuned transformer.-or 
tuned anode in the first or “ filter ” stage, 
the remaining 
coupled, since he points out that the wave- 
length of the intermediate stage is well 
above the lower limit of efficiency, which 
is usually regarded as 1,000 metres for this 
type of coupling. 

In the first place, it may be mentiofed 
that if the cartridge type of anode resist- 
ance is employed in order to reduce 
capacity losses to a minimum, parasitic 
noises may develop. These are due to 
minute changes in the resistance brought 
about by the passage of the steady anode 
current. We can get over the difficulty 
by employing wire-wound anode resist- 
ances, but ‘it must be remembered tbat 
the self-capacity of these components is 
very much greater than in the case of the 
grid. leak type; but in any case it is very 
undesirable to employ resistance coupling 
owing to the very low amplification per 
stage obtained with this method. Readers 
are apt to fall into the error of think- 
ing that resistance coupling is perfectly 
efficient and equal to a tuned circuit on 
wavelengths exceeding 1,000 metres, whilst 
being of less efficiency below that wave- 
length. Actually, however, it may be said 
that resistance coupling is quite useless 
for all practical purposes below 1,000 
metres, whilst above that wavelength its 
utility is strictly limited until audio 
frequencies are reached. In the case of 
the B.B.C. wavelengths we are dealing 
with frequencies in the neighbourhood of 
a million per second, whilst on wave- 
lencths between 1,000 and 3,000 we cal- 
culate frequencies in hundreds of thou- 
sands. Now even at audible frequencies 
in the neighbourhood of 1,000 per second 
the inefficiency of resistance coupling is 
such that three stages do not give the 
same volume as two transformer or choke 
coupled stages. and therefore great effi- 
ciency cannot be expected on fraquencies 
between 30 and 90 thousand @cles. 
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THE WIRELESS SHOW. 


IRELESS is still a new industry, and the design 
of apparatus associated with broadcast recep- 
tion is passing through a stage of evolution. The 
steady development which is going on is not entirely the 
outcome of invention, but 1s more 
probably due to the stabilising of 
an industry and the establishment 
of an improved manufacturing or- 
ganisation. It may be said “that 
the manufacturer and the wireless 
enthusiast have rivalled each other 
in an endeavour to construct 
equipments possessing good selec- 
tivity, an extensive receiving 
range, with easy manipulation 
and the elimination of distortion. 
It must be admitted that a peculiar 
position has existed where pro- 
spective purchasers would exercisc 
caution and seek advice before 
selecting a receiving set, and ex- 
hibit a hesitancy that would indi- 
cate a lack of confidence in the 
manufacturer. The exhibition this 
year indicates that a change has 
come about and that the wireless 
trade is now taking a lead. It is 
now possible to select a broadcast 
receiving set built to a desrgn that 
will not be rapidly superseded and 
with which the user will remain 
satished in spite of his technical interest in receiver 
desi 
Superheterodyne sets now find a place among broad- 
cast receivers, and considerable interest is shown in the 
several models to be seen probably as a result of the 
popularity attained by this type of set during the past 
few months. Another development is the entirely self- 
_ contained set obviating the connecting up of a number 
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readers are advised, before making use of them, sci aaa 


of units. Very little advance appears to have been made 
towards providing easy manipulation, and, in ‘general, 
manufacturers do not appear to be concerned as to the 
number of dials appearing on the face of an instrument. 
Most of the circuits employed can be described as 
“ straight,” and the number of reflexed sets offered is on 
the decline. There is an increase 
in the adoption of plug-in units 


for tuning purposes, and many sets 
eal intended for broadcast reception 
349 can be tuned to receive on wave- 


lengths as low as 40 metres. The 
array of valves is ever-increasing, 
which is a step in the right direc- 
tion, provided that literature is 
available describing the applica- 
tions of the many different types. 
Several new types of secondary 
batteries have been developed for 
H.T. supply, and, in view of the 
small discharge rate, cells capable 
of holding a charge for a period 
of six months will no doubt sub- 
stitute the dry cell type battery for 
the operation of multi-valve sets. 
The convenience of public supply 
mains as a source of current for 
receiver operation has not been 
overlooked, and there is an indica- 
tion that before very long, with the 
aid of specially designed valves, it 
may -be possible to plug in on the 
public supply to obtain both fila- 
ment heating and plate current. Among the new com- 
ponents are variable condensers, intervalve transformers, 
and parts for superheterodyne receiver construction. -In- 
strument diats operating through reduction gear suitable 
for fitting to condenser spindles now appear on the British 
market for the first time, and with their introduction it is 
probable that the threaded spindles at one time so gene- 
rally adopted in low-price. Saeee will disappear. 
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By W. JAMES. 


The Design and Operation of a Broadcast Receiver for Loud=Speaker Work. 


T would appear that wireless listeners are beginning 
to appreciate the difference between the really good 
quality of reproduction it is possible to get with a 


carefully designed receiver and the more usual indifferent - 


results obtained from a set arranged without proper regard 
to the natural limits of valves and intervalve couplings. 
Listeners are’ realising that distortionless magnification 
can only be obtained by the use of properly designed 
couplings and suitable valves, so that while a short time 
ago it was a common thing to see a loud-speaker working 
from a set with reaction pushed to the limit, with general- 
purpose or low-power valves and with inadequate grid and 
plate voltages, it is now found that greater attention is 
being given ta these points in an endeavour to make the 


reception as perfect as possible by the use of suitable 


valves and intervalve couplings. 
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Fig. 1.—Schematic connections of receiver. 


The distortion set up by ordinary receiving sets is 
usually due to :— 


(1) The grid condenser and leak method of detection. 
(2) The use of an audio-frequency amplifier with a 
poor frequency characteristic. 


(3) Working beyond the linear portion of the valves | 


grid-volts, plate-current characteristic, by using ies 
valves and unsuitable grid and plate voltages, “and, 
some extent, filament heating current. 

(4) The use of too lowly damped tuning circuits. 


“Removing Distortion. 


Detection.—The grid condenser and leak method of 


detection is commonly used because it is more sensitive 
to weak signals than other rectifiers, but it distorts be- 
cause the impedance of the grid circuit changes with the 
amplitude of the signal. The 
distortion can be reduced by 
employing a low value of 
grid leak, but, as this has 
the effect of weakening the 
signals, the method is not 
satisfactory. It is better to 
remove the grid condense: 
_ and leak and to use the valve 
as an anode rectifier, even 
though this type of rectifier 
is relatively insensitive to 
weak signals. 
The efficiency of the de- 
tector can be considerably 


tortionless rectification be 
obtained by increasing the 
amplitude of the high 
frequency currents before 
applying them to the recti- 
fier. We may provide a 
local source of high fre- 
quency currents of the same 
wavelength as the incoming 
unr, signal, or, what is more prac- 
- tical, employ a stage of 
H.F. magnification. Then, 
22 


improved and. practically dis- | 
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sunk for No. 4 B.A.; E, 5/32in.; F, 1/8in., 


with the normal broadcast transmissions, rectification will 
take place on the straight part of the grid-volts, plate- 
current characteristic when receiving relatively strong 
signals, such as those from Daventry or the local broadcast 
station. 

The L.F. Coupling.—There is no doubt that the trans- 
former method of coupling is best provided the amplifi- 
cation-frequency characteristic of the complete magnifier is 
good, but such poor results are obtained by taking fis 
valve and ¢hat transformer and joining them together, that 
transformer coupling is best left alone unless one is prepared 
to go to the trouble and expense of using transformers and 
valves which are designed to work together and have a 
guaranteed performance curve. Only a few manufacturers 
have the skill to construct desirable transformers; the 
majority of transformers are badly made and wrongly de- 
scribed, and often their makers withold essential infor- 
mation from purchasers. 
certain makers market a range of transformers of different 
ratios, the primary windings being the same in each model, 
while the number of turns on the secondary is varied to give 


the different turns ratio—a senseless thing to do, which 


will have the effect, moreover, of turning people against 
this form of coupling. It is principally due to this state 
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For instance, it is found that. 
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Fig. 2.—The front ebonite panel. Details of securing and clearing holes. A, 7/16in 
aad countersunk for No. 4 wood screws; 


\ 


é. 3.—Rear view of set without component parts, showing 
position of terminal strips and valve platform. 


3 B, 3/8in.; C, 7/32in.; D, 5/32in., and counter- 
G, 1/8in. ; H, 3/32in., 3/16in. deep, tapped 6 B.A. 
of affairs that transformer coupling is hot used in the 
receiver described below. Instead, choke coupling is 
employed. This form of coupling is a very good one 
provided chokes of big inductance are used with suitable 
valves. The disadvantage of the method lies in the grid 
condensers and leaks; these components are quite cheap, 
however, and when the correct valves are used, with the 
proper grid and plate voltages, distortionless amplification 
can be obtained. 

The Valves.—Unfortunately, there are many valves 
on the market which are hardly suitable for audio magni- 
fiers unless very high plate voltages are used. Thus it 
follows that, although the makers’ instructions as to the 
correct grid and plate voltages are carried out, the volt- 
ages applied to the last valve of the magnifier, which 
supplies the loud-speaker, are altogether too great for 
that valve to handle. The last valve of a magnifier is 
for the purpose of turning volts into power to operate 
the loud-speaker. Hence this valve should be one 
having a very low impedance. 

It is generally agreed that 12 to 18 volts (that 1s, 24 
to 36 volts swing) should be applied to the grid of the 
last valve for good loud-speaker results, so that this 
valve should be given a grid bias of 18 volts and a corre- 
ee spondingly high plate volt- 
age. For a M.O. D.E.5a, 
a plate voltage of 120 is suit- 
able when the- grid bias is 
negative 14 volts, or 140 
volts for negative 18. The 
normal plate current will 
then be 13 or 14 milli- 
amperes, the amplification 
factor of the valve 3.5, and 
its impedance 4,000 ohms. A 
better valve is the L..S.sa, 
= which, with a grid bias of 
‘| negative 18, should have a 
plate voltage of 130, and has 
then an amplification factor 
of 2.5 and an impedance of 
2,750 ohms. This subject 
of valves is an all-important 
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Four Valve Quality Receiver.— l 
one—so few people use a sufficiently large gtid bias 
and a valve designed to take it. — 

It is to be understood, of course, that grid current 


is not to be tolerated in any part of the set, and this 


condition can only be obtained by using a sufficiently 
large grid bias and plate voltage. bs 
H.F. Circuits.—Noticeable distortion is not usually 


produced by tuned H.F. circuits unless reaction—inten- - 


tional or otherwise—is apphgd to such an extent that the 
set is not far off the 
oscillating point. It 
is best so to design 
a receiver that, for 
the reception of 
Daventry and the 
local B.B.C. sta- 
tion, reaction is not - . 
required. It is,. however, useful to include means for 
producing reaction effects in the set for use when receiving 
distant stations, as good quality is then not the first 
consideration. 


Fig. 4 —The ebonite terminal strips. 
wood screws. 


Theoretical Connections of the Set. 


The theoretical connections of the set are given in 
Fig. r. It will be seen that four valves are used: V, 
being a high frequency amplifier, V, the anode detector, 
V, an audio frequency magnifier (used as far as possible 
as a voltage magnifier) and V, the power valve whose 
function is to convert the voltages applied to its grid into 
power for working the loud-speaker. 

In the aerial circuit is a series fixed condenser, of 0.0002 
mfd., and a parallel circuit comprising the o.o005 mfd. 
variable condenser and the aerial coil. This combination 
of condensers gives good selectivity. 

Connected to the aerial coil is the grid of the first valve 
V,. It is intended that a valve of the 06 L.F. class 
he used as V,, while 6 volt valves are used as V), V, 
and V,. A fixed resistor R, shunted by a 0.3 mfd. 
condenser, is, therefore, included in the filament circuit 
along with the usual 30 ohms rheostat R,. Resistor R is 
in the negative side of the filament; therefore, the grid 
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The strip is 5/16in, thick. 
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of V, is biased negatively by the voltage drop in the 
resistor. Assuming that the filament current is normally 
6o milliamperes, the voltage drop across R is 0.06 x 26 
or about 1.6 volts (R being 26 ohms), and the grid of 


_V, is, therefore, biased 1.6 volts negatively. 


In the plate circuit of V, is a choke. coil, the choke 
(Cosmos radio choke) being of the type which has a self- 


‘capacity of only 3 or 4 microfarads and a very large in- 


ductance. Connected between the plate of V, and grid 
of V, is a stopping condenser of 0.0005 mfd., _ while 
between the grid of 
V, and the grid bat- 
tery, GB, is a 
tuned circuit com- 
prising the grid coil 
and o.ooo5 mfd. 
tuning condenser. 
Thus it will be seen 
that the normal potential of the grid of the detector 
valve V, is fixed by the 4.5 volt battery, GB,, and the 
position ‘of the sliding contact of the potentiometer. When 
the contact is at the negative side of the potentiometer, 
the grid is negative by 4.5 volts. This jis the usual 
operating condition. The potentiometer and grid battery 
are shunted by a large fixed condenser (0.3 mfd.). 


This is a rather peculiar circuit arrangement, but it is - 


a thoroughly effective one. A usual way of viewing its 
operation is to consider the incoming signals to be magni- 
fied by the valve and H. $. choke, while the tuned grid 
circuit acts as what is popularly termed a ‘‘ wave trap,” 
this circuit being carefully tuned to the signals. The 
signals, therefore, create voltages across the tuned grid 
circuit, which are rectified by the valve, and, “should 
signals of different wavelength be present, these are 
shunted to the filament circuit, and do not build up volt- 
ages across the circuit. Such an arrangement gives a 
surprising degree of H.F. amplification, and, as ex- 
plained above, this H.F. magnification, especially in the 
case of weaker signals, causes the rectifier fo operate effi- 
ciently, and, by carrying the signals over the bend of 
the grid-volts plate-current curve of the rectifier minimises 
distortion. 


Rear view of the complete set. 
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Another view which shows most of the wiring. 
condenscr between the first and second valves are held by. the wiring. 


It should te 


It is nat necessary to use the stage of H.F. when re- 
ceiving, for example, the London station at.a place five 
miles from 21.0, but the H.F. is used when receiving 
Daventry or any station other than the local one. To 
cut out the stage of H.F., it is only necessary to turn 
off the filament resistance R,. Then the incoming signals 
applied to the grid of V, pass through the capacity 
between the grid and plate of the valve, through the 
o.coos mfd. stopping condenser, to the. grid of the de- 
tector. Incidentally, with such a low effective coupling 
capacity between the aerial and rectifier, the tuning of 
the grid circuit is considerably sharpened. 

In the plate circuit of the detector is the reaction coil 
and shunted L.F. choke. As explained above, the re- 
action coil is not used except when receiving distant 
stations, and then a small coil should be employed as 
with anode rectification some slight skill is necessary 
before the peculiarities of the circuit can be mastered. 
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Fig. 5.—Plan of the parts assembled on the baseboard. 
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noticed that the series aerial fized condenser and the coupling 


The choke (Pye or Success) is shunted wk a 0.0005 mfd. 
condenser which is connected between the top of the 
reaction coil and negative H.T., and its function is to 
carry the radio frequency component of the rectified 
current direct to the filament. It serves to keep the H.F. 
currents out of the L.F. amplifier. 
Valve V, should be a power valve—a B.T.H. B4, 
Mullard D-F.A.0., or M.O. D.E.5, the general charac- 
teristics of these valves being: filament volts 5.5, filament 
current 0.25 ampere, amplification factor 7, and impe- 
dance 6,000 ohms at zero grid volts. plate voltage 
of 45 will normally be used. The L.F. choke may have 
the same characteristics as the one connected in the plate 
circuit of V,. Its inductance should be very high—100 
or preferably 150 henries—and its core and winding 
should be of liberal cross-sections. 
With the components described we may be certain that 
an incoming signal is producing tndistorted volts across 
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Four Valve Quality Receiver.— : 
the choke connected to Vz. The fluctuations of potential 
are now applied to the grid of the audio-frequency magni- 
fier V, through the o.125 mfd. stopping condenser. 


tion resistance; to make quite sure of this, it would be 
preferable to employ a mica condenser, but extensive 
enquiries revealed that. no large manufacturer will supply 
them at present. A Mansbridge type of condenser; which 
has a paper dielectric, was therefore used, and is, indeed, 
perfectly satisfactory. 

To fix the normal potential of the grid of V, at a suit- 
able value, a grid leak-and grid battery. should be used. 
It is desirable, however, to have some means for altering 
the volume by reducing the volts applied to V, ; therefore 
two 0.25 megohm grid leaks are used as indicated, and 
the grid af V, may be connected to points a or b, point 
a giving the full volume, and point J a lower volume. 
The grid bias GB, is 1.5 volts negative. This valve is 
of. the high amplification type, such as the M.O. D.E.5b 
or Mullard D.F.A.4, the general characteristics being 
filament volts 5.5, filament current 0.25 ampere, plate 
volts 120 with grid at negative 1.5 volts, amplification 
factor 20, and, under the “working conditions, an impe- 
dance of 30,000 ohms. i 

Valve V, is coupled to V, by a second choke and 
coupling condenser, and the voltage applied to the grid 
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Fig. 6.—Dimensions of a cabinet for the receiver. 
- upper edge of the front. 

of V, may be varied iy connecting the, grid contact to 

point” c for full volume, or d for a lower volume. 

As the grid bias of V, is negative 1.5 volts, the largest 
signal voltage applied to it should be about 1. volt. . V, 
magnifies it about eighteen times ; therefore the grid bias 
of V, ought to be at least 18 volts. This last valve, 
V,» should be of the low-impedance type described 
above, being preferably a M.O. LSs5a, although a 
D.E.5a will do practically as well. A common filament 
resistance R, of 3 ohms is used for valves V}, V,, and 
V, and a 2 mfds. condenser connects + HT, to — HT. 


Arrangement of the Components. 


As will be seen from the illustrations, the components 
are fixed to a panel and baseboard, and the valve holders 
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This 
condenser should be one having a high value of insula- 


An important point is the 2in. strip along the 


T925- 
are secured to a raised platform. The terminals are all 
arranged on a strip of ebonite screwed to the back edge 
of the base board. With this general arrangement the 
connecting - wires are particularly short and are easily 
wired in a neat and orderly position. The raised valve 
platform is a great help from the point of view of easy 
wiring, while it shortens the connecting wires consider- 
ably, allowing the grid and plate wires to run in direct 
paths and the filament wires to be laid on or near the 
surface of the base board. >` 


SEPTEMBER roth, 


Constructin é the Set. 


The front panel is of ebonite, measuring 26in. x 8in. x 
s;in., and should preferably be purchased as a finished 
panel with edges true and matt or polished surface. . On 
the front panel is mounted the two 0.0005 mfd. tuning 
condensers, the two-coil holder, the potentiometer, the 
30 ohms and 3 ohms filament resistances, four Clix 
sockets, and two plugs. The position of these com- 
ponents and the sizes of the necessary holes are given in 
Fig. 2. Further holes should be drilled for the screws, 
which are put into the edge of the baseboard, and for. 
the two screws which hold the tops of the fixing brackets. 

Next prepare a baseboard 26in. x gin. x #in., or use a 
thinner piece of wood and employ two battens as indi- 
cated in Fig. 3. Fix a pair of brass brackets as shown 
in this illustration, and then prepare and mount in posi- 
tion the valve platform. 
This consists of a length of . 
wood 21$in. x 2in. x din., 
and ‘its lower face is 
mounted 2in. above the sur- 
face of the baseboard. The 
small piece of wood screwed 
to the top surface of the 
platform is a stop to prevent 
the reaction coil striking the 
coupling condenser, which 
is connected between the 
first and second valves. 

Fig. 4 gives details of the 
ebonite . terminal strips 
which should be screwed to 
the back edge of the base- 
board as in Fig. 3. 

On the valve platform fix 
the four valve holders in the 
positions indicated in Fig. 5, 
and also make a pair of ebonite bases with clips to take 
the two pairs of grid leaks. The valve holder on the 
right-hand side is the H.F. one, V,; the next is the 
detector V, ; the third, with a pair of grid leaks mounted 
by it, is the first magnifier V,, while the extreme left- 
hand valve holder is for the last valve, V,. 

Mounted on the baseboard, by the right-hand end of 
the valve platform, is the fixed resister (R, Fig. 1), and 
its o.3 mfd. shunting condenser, while opposite the small 
wooden stop is the H.F. choke. This is fixed to a small 
brass bracket by a screw in a manner obvious to anyone 
having the component. 

Opposite the second valve is an L.F. choke, with a 
single coil holder (for the grid coil) by its right- hand 
side, and a 0.125 mfd. coupling condenser on its left 
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0:0005 mfd. tuning condensers (Igranic). 
2 mfds. fixed condenser (T.C.C.). 

0:125 mfd. fixed condensers (T.C.C.). 
0'3 mfd. fixed condensers (T.C.C.). 
oe mfd. fixed condensers (Igranic). 
0:0002 mfd. fixed condensers (Igranic). 
H.F. choke (Cosmos, Metro Vick Supplies). : 
L.F. chokes (W. G. Pye). í 
0:25 megohm grid leaks (Dubilier). 

Holders for grid leaks. 

Two coil holler (Woodhall). 

1 Single coil holder. 


2 
1 
2 
3 
2 
1 
1 
2 
4 
4 
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Four Valve Quality Receiver.— 


and next to the platform. On the side nearest the panel 
is fixed in any convenient manner the 4.5-volt grid bias 
battery (GB,) and its shunting condenser of 0.3 mfd. 
The cormfenser, which lies in the space between -the 
coupling condenser and the terminal strip, is the plate 
battery by-pass condenser of 0.3 mfd. On its left is 
the L.F. choke connected in the plate circuit of V,, the 
0.125 mfd. coupling condenser and the a mfds. plate 
battery by-pass condenser. The battery of two blocks of 
cells of g volts each mounted on the extreme left-hand 
side is the grid bias for the last valve. 

A design for a cabinet to house the set appears in 
Fig. 6. Notice in particular that the lid opens from 
the front, and that a two-inch strip runs above the top 
edge of the panel. The cabinet will give ample room 
for the coils and valves. 


Wiring. 


The wiring diagram for this set is printed on a large 
sheet which has been folded and placed in this copy of 
the magazine. It will be observed that some wires run 
below the surface of the valve platform, <.d they are 
shown dotted where they pass below. Other wires are 
marked with lines or crosses; this is done to make it 
easier to follow out the wiring. No attempt has been 
made to indicate, for instance, all the grid wires by 
crosses, and so on. i 

It will be found that a number of the wires (of N 
tinned copper wire) can be put on with the panel removed 
from the baseboard, and this should be done as far as 
possible. Lay the wires carefully, bending them to suit- 
able shapes and cutting them to the exact length before 
soldering. It 1s a help to tin the points to be soldered 
first ; be sure each joint is a good one. 


Testing the Set. 


When the set is finished have a final look over it to 
make sure all the wires are connected and that there is 
a clear space between them. Then put a 60 milliampere 
type of valve in the first holder (V,), a DE5 in the 
detector (V,), a DE5b in V,, and a DEsa or I.S5a in 
V,. Valves, of this general class should be used, 
although, of course, there is no great objection to emplov- 
ing a general purpose valve in y 1, except that the fixed 
resister R will have to be short circuited, which removes 
the grid bias from this valve. Connect a 6-volt accumu- 
lator, and 45 volts to the first and second valvés, and 
about 130 to the third and fourth. Put a Gambrel] B, 


3 


. 


‘ say, 2omA in the plate circuit of V, as at mA,. 
o. 16. 
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~ LIST OF COMPONENTS 


1 1°5 volt grid battery (Burndepl). 

1 4:5 volts grid ballery. 

9 volts grid batterics. 

3 ohms filament resistance (Burndept). 
Dual (5:30 ohms) filament resistance (Burndept). 
Potentiometer, 300 ohms (Igranic). 

26 ohms fixed resistor with holder (Burndept). 
Antipong valve holders (Bowyer-Lowe). 
Terminals, No. 4 B.A. 

Clix sockets and two plugs. 

Ebonite panel 26in. x 8in. x 5/16in. 

1 Base board, 26in. x 9in. x jin. 
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coil in the aerial holder, an A coil in the reaction, and 
a B coil in the grid coil holder. With a normal aerial 
and earth it will be found possible to hear several stations 
on the lower broadcast band on a loud-speaker, which 
should be connected to the two right-hand terminals on 
the terminal strip. For Daventry and stations of similar 
wavelength, put Gambrell coils E,, A, and E in the 
aerial, reaction, and grid coil holders respectively. 
When receiving the local B.B.C. station and Daventry 
it will probably be found that the volume is too great. 
The plug attached to the grid of V, should then be put 
into socket 5, Fig. 1. If the volume is still too great, 
and probably it will be, put the plug connected to the 
grid of V, into socket d. 

It is convenient to set the detector by putting a milli- 
ammeter reading, say o to § milliamperes, in the plate 
circuit, as at mA,, Fig. 1. Detune the aerial, and with 
the potentiometer set to ake the grid maximum negative, 
adjust the value of plate voltage connected to +HT, 
through the milliammeter until the plate current is prac- 
tically zero. If now a Signal is tuned in, it will be found 
that the milliammeter shows a larger current, and that the 
current is a maximum when the aerial and grid circuits 
are in tune- with the incoming signal.. 

To test for distortion, take the milliammeter mA, and 
put it in the plate circuit of V, by connecting it between 
+ HT, and the battery, and put another meter reading, 
Tune 
in the local station and make adjustments to the plate 
voltage and grid bias if necessary, until the needle of the 
milliammeter is practically stationary. V, should, of 
course, be connected to point b for strong signals, and it 
will probably be found that no alteration to the set is 
needed. 

An increase in signal strength with barely perceptible 
change in the quality can be obtained by using a DEsb 
valve as the rectifier. If a valve of this type is used, it 
will be necessary to use a higher plate voltage than when 
a DE5 is used. The quality will not be quite so good 
because the impedance of a DEsb is higher than that of 
a DEs, but, as a matter of fact, the difference can 
hardly be detected even by listening very carefully. 

For a receiver of this sort, of course, a large capacity 
plate battery should be used. Further, the loud-speaker 
should be a large one of the best make that can be 
afforded. The receiver wil] give a very large volume 
without noticeable distortion when used with a loud- 
speaker of good construction, and of a size sufficient for 
the work it has to do. 
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Demonstration of the Revolving Beam System. 
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The Scutia Foreland Beam Reflector as it appears to-day. In final form the wooden super-structure wiil be replacod by steel lattice 
masts to support the aerial and reflector systems. 


HE revolving beam station at South Foreland 
formed the. subject of an official visit by repre- 

~ sentatives of the Government and certain shipping 
companies a few days ago. At the invitation of the Mar- 


coni Company, the party visited both the South Fore- - 


land station and Senatore Marconi’s yacht, the Elettra, 
and were able to participate in a demonstration of the 
revolving beam system during a short cruise extending 
from South Foreland to Southend. The demonstration 
was conducted by Mr. C. S. Franklin, and the guests 


a — = — - ee — —— 


| 


(ON 


were entertained personally by Senatore Marconi. 
As this is the first occasion on which the public has 
been admitted to view the South Foreland station, it is 
an opportunity to describe the principle of the system and 
to give one or two details regarding the method adopted 
for transmitting the beam signals. 


The Beam Principle. 


The South Foreland revolving beam consists essentially 
of a directional transmitter combined with a reflector 
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The S.Y., “ Elettra,” Senatora Maircoai's yacht, on which a damonstration was given of the reception of the signals from the Souta 
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Foreland Wireless lighthouse. 
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The Wireless Lighthouse.— 
which can be rotated and, therefore, transmit in any one 
direction as required. By arranging a code of signals in 
such a way that they are transmitted automatically in 
succession as the radiating or aerial system revolves, it 
can be so contrived that the same signal is always trans- 
mitted whenever the transmission is in any one direction, 
so that vessels at sea when they receive the distinctive 
signal know precisely ir what direction the beam is being 
transmitted and can deduce their own position. It is, of 


course, essential that the transmission of signals should 
correspond precisely with the changing 
aerial system as it rotates. 

-The principle of a rotating directional transmission 
which sends out distinctive Morse signals as the direc- 
tion varies has already been made use of, and it is inter- 


position of the 


Details of construction of the revolving aerial system. The metal 

hoop carrying the blocks which automatically operate the trans- 

mitter sending Morse characters can be seen below the wooden 
super-structure. 


r 


esting to recall that this method was adopted during the 
war to provide accurate bearings to Zeppelin airships in 
flight. Fhe application of the idea, however, to the very 
short wave beam system has important advantages: the 
wavelength used is stated to be 6.09 metres, and it is 
claimed that the transmission can be projected in as 
narrow a beam as 15°, and, due to the reflector principle, 
in one direction only. ‘The use of such a wavelength 
ensures that no interference will take place with Hips 
conducting their ordinary traffic, while the narrowing of 
the beam of radiation should reduce the power necessary 
to be employed at the transmitter, as well as improve 
upon the reliability of the bearings taken. 

The power supplied to the anode of the valve of the 
South Foreland transmitter is approximately 280 watts 
The leads to the aerial system from the transmitter are 
carried through insulated wires in an earthed metal con- 
duit The rotating aerial system comprises a number of 
energised aerials arranged in a straight line, together with 
a number of reflecting aerials arranged in a line parallel 
to that of the energised aerials. 
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The reflecting aerials are stated to be spaced a quarter 
wavelength from the plane of the energised aerials. 
Very careful attention has to be paid to the preciSe tuning 
both of the energised aerials and the reflecting aerials, 
and provision is made for tuning adjustments by the inclu- 
sion of a spiral inductance coil at about the centre of 
each of the vertical wires. _ 


Transmitting the Signals. 


The aerial structure is, of course, arranged so that it 
rotates continuously at a uniform speed and sends out dis- 
tinctive signals indicating the direction at which the aerial 
is pointing at that moment. The transmission of these 
distinctive signals is arranged automatically by means of 
plates representing the Morse characters, which are 
mounted on a large ring carried by the revolving struc- 


These plates actuate a contact mechanism as the 
structure revolves and so key the transmitter aufomati- 


ture. 


cally. The present aerial system is supported on a 
wooden superstructure, but it is stated that this 1s experi- 
mental, and, in final form, steel towers will be set up at 
either end of the structure to support the aerial system 


A Wireless Lighthouse. 


cc 


The system may well be described as a ‘‘ wireless light- 
house,’’ but it has the advantage that whereas in foggy 
or stormy weather the illumination of a lighthouse is 
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A photograph which shows in detail the method of keying the transmitter automatically by means of biccks rnounted on the circular 
boop which operate a switch. 


often seriously reduced, such weather conditions will not 
affect the efficiency of the wireless lighthouse. The 
system can be adopted by small vessels because the receiv- 
ing apparatus is very simple to handle and can be made 
cxtremely compact. In the case of vessels already 
equipped with wireless, the beam receiver would he: an 
entirely independent unit. It is stated that the range of 
action of the South Foreland station is approximately the 
same as that given by a lighthouse under satisfactory 
weather conditions., 


On Senatore Marconi’s yacht the Ælettra reception of 
beam signals is carried out by means of two receiving 
aerials mounted one at each end of the bridge. A length of 
cable connects the aerial system witlY the receiver, carry- 
ing both aerials to the chart room where the receiver is 
located. A choice of two aerials is given so that for 
longer ranges the ship itself shall not provide a screen and 
interfere with reception. It is stated that the South 
Foreland installation, when under test, has given signals 
to the Elecftra up to 100 miles over sea. 


Holy Trinity Radio Club. 

The opening meeting of the winter 
sess'on was held on Friday, September 
4th. 
On Friday, September llth, an in- 
teresting evening was provided by Cap- 
tain Frost, of the B.B.C.. who gave a 
talk entitled “ The Genera) Aspects of 
Broedcasting.”’ 
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the design and pasting of plates, heavy 
and light discharges, strength and purity 
of the electrolyte, the importance of the 
first charge, the chemical processes of 
charge and discharge, and the general 
care necessary to ensure reasonable length 
of hfe for the accumulator. Hon. secre- 
tary, J. Grimshaw, 70, Church Road, 
Smithills, Bolton. 


It is specially hoped to extend the 
membership of the club during the 
winter session, and all interested in 
wireless are cordially welcomed. A 
warm invitation to attend meetings is 


extended to members and friends of ~” 


other societies, 

Particulars of membership may be 
obtained from tbe hon. secretary, Mr. 
D. E. Stretton, 15, Thornhill Houses, 
Barnsbury, London, N.1. 


0000 


Lewisham and Bellingham Radio Scci ‘ty. 


An interesting and useful programme 
is being prepared for the winter session, 
which will open at the end of September. 
The syllabus will contain lectures and 
demonstrations both for technical and 
non-technical members. 
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Applications for particulars of member- 
ship should be addressed to the hon. 
secretary, Mr. C. E. Tynan, 62, Ring- 
stead Road, Catford, S.E.6. 


Bolton and District Radio Society. 


A profitable evening was recently spent 
by members of the society, when Mr. 
C. H. Bamber, B.Sc., delivered an inter- 
esting lecture entitled ‘‘ Accumulators : 
Their Care and Charging.” The lecturer 


began by referring to the lack of attention ` 


paid to accumulators by many wireless 
enthusiasts. He then gave some interest- 
ing historical details concerning . the 
accumulator, outlining the original crude 
methods by which electrical energy was 
stored, proceeding step by step to the 
more efficient methods of to-day. Among 
the phases of the subject dealt with were 


0000 : ? 


Dulwich Radio Club. 

The above is the new name of the 
Dulwich and District Wireless and Ex- 
perimental Association. The constitution 
of the club remains the same. 

Weekly meetings have been held 
throughout the summer, and a number of 
interesting lectures have been delivered. 
An outstanding lecture was that of Mr. 
F. C. Smith, who demonstrated an efl- 
cient four-valve superheterodyne receiver. 
Taking into account the small numher of 
valves employed the results obtained 
were exceptional. i 

Prospective members should apply for 
particulars of the club to the Hon. Secre- 
tary, Mr. H. J. Camplin. 112, Friern 
Road, East Dulwich, S.E.22. 
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SUPPLEMENTARY AERIAL. | 
yý FEN it is desired to enjoy the 
broadcast programmes in the 
garden there is no need to disturb the 
main receiving aerial or the lead-in 
wire to the house if the following 
suggestion is adopted. 
Instead of using cord or stranded 
steel wire for the aerial halyard, sub- 
stitute some form of insulated elec- 


INSULATED WIRE 


Halyard as supplementary aerial for out- 
- door use. 


cable such as ‘‘ Electron ” 
wire. The halyard may then be used 
as a subsidiary ` aerial, a lead-in 
being taken to the set which may be 
installed, say, in an adjacent sum- 
mer house. The aerial formed in this 
way is by no means perfect, but it 
is quite good enough for the recep- 
tion of the local station, and allows 
the experimenter to continue his work 
with the main aerial while other 
members of the household enjoy the 
programmes with an auxiliary set.— 


J.G. 
00056 
FLASH LAMP BATTERY CONNECTIONS. 


trical 


An excellent method of connecting i 


flash lamp batteries together to form 
a H.T. battery is to use the backs 
nf disused single-edged safety razor 
vlades. The steel blade is removed 
srom the back with a pair of pliers. 


A 


NOVELTIES | : 


LOT? OUT 


The brass connecting strips on the 
flash lamp batteries are cut down to 
a length of about }in., and the bat- 
teries are placed side by side with 
positive and negative contacts in 
juxtaposition. Adjacent contacts are 
then connected together in pairs, 
using the razor blade backs as clips. 
—L. H. Q. 

0000 
VALVE SOCKETS FROM TUMBLER 
SWITCHES. 

The threaded sleeve shown in the 
diagram will be recognised as the 
terminal in an ordinary tumbler 
switch into which the connections are 
inserted. These make excellent valve 
sockets, and are generally to be 
found in. sufficient quantity in the 
local electrician’s scrap box. Most 
types are fitted with a threaded collar 
which serves to hold the socket in 


Tumbler switch terminal, suitable for use 
as valve socket. 


position in the panel, while the set 
screw ensures a perfect electrical con- 
tact with the valve pins, and would 
prevent the valve falling out, say, in 
a portable set if it should be inverted 
by accident.—H E. T. 
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Valves for Readers. 


For every practical idea sub- 
mitted by a Reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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AERIAL CIRCUIT CONNECTIONS. 

The diagram- shows a useful 
method of connecting two variable 
condensers with capacities of 0.0003 
and o o005 mfd, respectively to tune 
the aerial circuit of-a receiver.. The 
condensers are connected in series be- 
tween three sockets, 1, 2, and 3. 
One end of the aerial coil L is con- 
nected to the socket 2 and the other 
end to the earth terminal. Plugs A 
and E are connected to the aerial 
and earth terminals by short lengths 
of flexible wire. With A in r and 
E in 3 the 0.0005 mfd. condenser is 


EARTH 


Plug and socket switching giving four 
alternative m of connecting the 
aerial tuning condensers. 


in parallel with the tuning coil, and 
the smaller condenser is in series with 
the aerial. The 0.0003 mfd. con- 
denser may be connected in parallel, 
and the larger condenser in series by 
plugging A into 3 and E intor If 
desired, a series condenser may be 
dispensed with altogether by connect- 
ing A permanently into socket 2 and 
E alternatively into 1: or 3, when 
the o 0003 mfd or o 0005 mfd. con- 
denser respectively will be connected 
in parallel with the coil L.—L. A. G. 


andan 
COUPLING INDICATOR. 

The coil holder illustrated in the 
diagram is mounted on the baseboard 
of a receiver behind the main panel. 
The motion of the moving coil plug 
is governed by a worm wheel, which 
engages with a toothed segment fixed 
to the moving coil pivot. The worm 
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wheel is’ mounted on a spindle pass- 
ing through a bushed hole in the front 
panel and provided with an adjust- 
ing knob. Obviously, many revolu- 
tions of the worm wheel are neces- 
sary to move the reaction coil 
through go°, and the coupling can- 
not be indicated by a pointer or dial 
fixed to thé rotating knob. Some 
means of indicating the coupling is 
essential, however, since the coils are 
out-of sight inside the set. 

A neat and effective way of obtain- 
iny this indication. is shown in the 
diagram. An eccentric cam E is 
* mounted on the moving .coil pivot 
between the toothed segment and the 
side of.the coil holder, and is ar- 
ranged to control the movement of a 
pivoted arm P. The opposite end 
of the arm acts as a pointer and 
moves up and down with the move- 
ment of the coil in a slòt S in the 


| SE 
RNIN 
ARIU I TI AAE \ 
EC LET DEES 
Ceared coil holder with coupling in- 
J dicator. 
front-panel. On one side of the siot 
a scale of degrees is permanently 
marked, while on the other side a 
xylonite strip may be used to make 
pencil notes of the setting of the 
pointer for individual — stations.— 
R.E. 
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COIL HOLDER CONNECTIONS. 


Having experienced breakage 
troubles with flexible leads to the 
moving coil in a two-coil holder, the 
writer has adopted with great success 
the flexible strip connections shown in 
the sketch. 

The spring strips are attached be- 
tween brass pillars serewed into the 
eLonite end plates of the coil holder 
and stiff wire arms clamped under the 
set screws in the moving coil holder. 
The pillars may consist of No. 4 B.A. 
cheese-head screws, secured with a 
lock nut, and the leads to the set 
may be soldered into the slot in the 
head of the screw. No. 16 S.W.G. 
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tinned copper wire may be: used for 
the arms, which must be so shaped 
that they allow the reaction coil to 
be tightly coupled without fouling 
the end-plates of the coil holder. 
The flexible strips should be cut 
preferably from thin phosphor-bronze 
sheet, but copper or brass foil may be 


Improved moving coil connections. 


substituted if the former material can- 
not readily be obtained. ‘The success 
of the device will depend largely 


upon the skill with which the strips . 


are soldered to the supports. Too 
much heat may soften the material 
near the join and cause a weak spot 
which will soon break. It is essential 
to tin the parts before finally solder- 
ing together, and sufficient solder 


“should be employed to fill all corners 


and give a nice rounded joint. If 
desired, the strips may be cut slightly 


_ wider at the ends to give additional 


strength where it is most required. 


When properly carried out, this 


method will be found to be a great 
improvement, as it is not subject to 
the noises usually associated with 
spring washers and other frictional 
contacts, and is mechanically sounder 
than flexible wire connections.— 
S. R. M. 


O O O Oø 


USE FOR DAMAGED VALVES. 


It frequently happens that the fila- 
ment of a valve sags and touches the 
grid before the life of the filament 
has been completely exhausted. It is 
then useless, of course, as a three- 
electrode valve for amplification and 
erid rectification, but it can be quite 
successfully emploverd as a two- 
electrode valve rectifier. The fila- 


ment current is now supplied through | 


the grid and one of the filament legs. 

A variable resistance and an am- 
meter nre placed in series with the 
filament, and the current adjuste l to 
the value specified by the makers for 
the particular make of valve. If a 
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voltmeter is available, the voltage 
across the remaining part of-the fila- 
ment may be read off for future re- 
ference, or, alternatively, the setting 
of the variable filament resistance 
may be noted in order that, there 
may be no danger of exceeding the 
normal filament current. 

The writer has used a 0.06 type 
valve in which the fNament is fused 
to the grid for some time as a recti- 
fier in a reflex circuit. The increase 
in stability has been much appre- 
ciated, and several stations have been 
logged which were not heard when a 
crystal rectifier was employed.—J. B. 

ooo0oo0 


VARIOMETER SWITCHING. 
Many systems have been devised 
for obtaining the maximum tuning 
range from a variometer. Most‘ of 
them involve the use of series and 
parallel fixed condensers, and all 


make use of the expedient of connect- 
ing the windings alternatively in 


$- 
T SWITCH 
ARMS 


Simplified variometer switching for the 
lower B.E.C. and Davcntry wavelengths. 


series or in parallel. Complicate: 
switches with two or three positions 
and as many as five sets of contacts 
are a.ten used! to cover the complete 
wavelength range from 200 to 2,000 
metres. 

Now the average broadcast listener 
is not much concerned with wave 
lengths between 500 metres and the 
Daventry wavelength of 1,600 metres, 
and in consequence a considerable 
reduction in the number of contacts 
and amount of wiring may be 
effected. Only a two-pole change- 
over switch is necessary, and the cir- 
cuit is given in the diagram. 

With the switch to the mght, the 
windings are connected in parallel 
with the fixed condenser in series, 
giving, with suitable turns in the two 
coils, the lower B.B.C. wavelengths. 
With the switch to the left, the wind- 
ings are in series and the condenser 
in parallel, giving, with the same 
number of turns, a wavelength range 
which includes the 1,600-metre wave 
—R. G. A. 
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Events of the Week in Brief Review. 


MARCONI’S FIRST RECEIVER. 
Visiters ta the Wireless Exhibition at 
the Albert Halli should not fail to see 
Marconi’s first. wireless receiver, which is 
being shown in the main hall. 


o0o0oo 


FILLING THE GAPS. 

During intervals in the programme of 
the Berlin broadcasting station the letter 
B ie transmitted in Morse every three 
seconds. eer: 


BERNE MUNICIPALITY SUPPORTS 
BROADCASTING. 


The Munieipal Council of Berne, Swit- 
zerland, has contributed a sum of 20,000 
francs towards the establishment of a 
local broadcasting station. 


ooco 


LICENCE 3 ON THE INSTALMENT PLAN. 

Large as the 10s. broadcast licence fee 
may appear to certain listeners in this 
country, it pales into insignificance beside 
the £2 5s. required from South African 
listeners, who, incidentally, have the 
choice of only three programmes, viz., 
those of Capetown, Durban and Johannes- 
burg. The authorities have found it 
necessary to arrange a system of “easy 
payments.” 

ooo0oo0 
WIRELESS RELIEVES DOCK 
; CONGESTION. 

Broadcasting is stated to be solving the 
question of harbour congestion at New 
York. A telephony transmitter is em- 
ployed by the New York Central Rail- 
road to direct the movements of eraft in 
the docks, and instructions have been 
given to more than 100 harbour boats 
simultaneously. 
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THOUGHT AND ART IN RADIO. 

The last month has seen the formation 
in Paris of the “Cercle Interallié,” a 
national association which will strive to 
educate public taste in thought and art 
through the medium of broadcasting. 

Outlining the programme of the new 
M. Elie-Berthet, general 
secretary, states that use will be made of 
existing stations, and possibly of new 
ones, to disseminate programmes having 
an inspirational and educational appeal. 
The Committee of the Association in- 
clades many prominent artists, scientists 
and men of letters. 
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BROADCASTING FOR AUSTRALIAN 

` COUNTRYSIDE. 

The Queensland Government, having 
opened the State-owned broadcasting 
station 4QC, is now considering a scheme 
for extending the broadcasting service 
by installing low-power stations in each 
of the main country towns. Such a step, 
it is believed, will go far towards inducing 
the population to settle further inland 
in districts which are at present almost 
entirely cut off from the outside world. 

e000 N 
SIGNALS FROM RIFF LEADER ? 
Listening on a wavelength between 35 


| and 40 metres on the night of Sunday, 


September 6th, Mr. W. Williams, of 
Rock Ferry, Cheshire, was surprised to 
pick up the following :— 

CQ V ABDEL ERIM. 

The call was repeated severa} times. 
Our œc ndent cautiously asks 
whether this ean be a case of ‘‘leg-pull- 
ing ° or whether the call was genvine. 
Other readers may be able to corvobo- 
rate his experience. 


DR. LEE DE FOREST ON EUROPEAN 
. WIRELESS. 


Dr. Lee de Forest, the famous wireless 
engineer, who has just returned to 
Ameriea after a tour in Europe, has 
described in an interview his impressions 
of European broadcasting. 

* The interest is greater in England.” 
said Dr. de Forest, “ probably due to the 
fact that there the programmes are more 
diversified than in the rest of the Euro- 
pean countries. France, of all nations, 
pays the least attention to its programmes. 
For that reasen French listeners build 
receivers capable of hearing the English 
stations, where better balanced pro- 
grammes are offered.” 

On the subject of valves Dr. de Forest 
stated’ that in the English market he 
personally noticed 87 different types. all 
of iy high quality. Their variety 
especially interested him, and the fact 
that some manufacturers place from 18.to 
20 different styles on the market prompted 
the famous. inventor to remark that ‘the 


result’ is one that would puzzle ! 
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THE SUPER RECEIVING STATION. A new photograph of the B.B.C, receiving station 


at Hayes, which will be used for relaying foreign programmes, tracki 
ference, and experiments with new apparatus. " Laker” tubular et 


down inter- 
masts have 


been erected. 
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RECEPTION TESTS ON FRENCH 
BROADCASTING. 
. Observations on the comparative 
strength of French broadcasting stations 
.as heard on the South Coast of Englan@ 


‘have recently been carried out by a re- 


‘presentative of our contemporary, La 
T.S.F. Moderne. $ 

The experiments, which were. made 
with a single-valve set, 
Radio Paris can be heard perfectly at 
night but very poorly during daylight. 


Radio Toulouse and Radio Agen both / 


gave good results, while other stations 
heard, shown in the order of strength, 
were Paris P.T.T., Petit Parisien and 
Radio Lyons. 
í 0000 : 
SOUTH AMERICAN WIRELESS CHAIN. 

A scheme to form a wireless chain to 
link, up Lima, Buenos Aires, Bogota, Rio 
de Janeiro, and the United 
States is stated to be under 
consideration by the Peruvian 
authorities. A proposed 25- 
year concession to the Marconi 
Company is now being dis- 
eussed by Congress. An ex- 
papel of £500,000 would 
e involved: 


ooo00 


WIRELESS OPERATOR OR `- 
WIRELESS MATE ? 


The advisability of training 
ships’ mates in the operation 
of the wireless installation on 
board ship was the subject of 
an interesting discussion at 
the seventh congress of 
northern captains, held re- 
cently at Copenhagen. 

It was unanimously agreed 
that when circumstances de- 
manded an extra man on 
board to attend to the installa- 
tion it is preferable to engage 
a mate with wireless training 
rather than an individual who 
is not a navigator, and not 
even a seaman. 


0000 


COMPETITIONS FOR CONSTRUCTORS. 

Prizes to a total value exceeding £150 
are being offered by the Manchester 
Evening Chronicle in Constructional Com- 
petitions which are to be held in con- 
nection with the Manchester Wireless 
Exhibition from October 27th to Novem- 
ber 7th. 

A first prize of £25 and other prizes 
of smaller amounts will be awarded for 
the construction of two-valve amplifiers 
designed for use with a crystal or one- 
valve receiver.* The amplifiers will be 
judged on the volume and purity of re- 
production, ease of manipulation and 
quality of workmanship. 

Other competitions relate to the con- 
struction of single-valve receivers, novelty 
crystal sets and school children's crystal 
‘sets. 

A form of application containing full 
particulars may be obtained from the 
Radio Editor, Manchester Evening 
Chronicle, Withy Grove, Manchester. 
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CABINET WIRELESS. 


The New South Wales Cabinet is con- 
sidering a scheme whereby Parliamentary 
debates ‘will be transmitted by wireless to 
Ministers’ rooms to save them the trouble 
of attendance in the House while trans- 
acting ministerial duties. 

The scheme seems ingenious but lkely 
to impose severe demands on the 
ministerial. powers of concentration. 


0000 
NEWS BULLETINS FROM CENTRAL 
' AUSTRAL 


A possibility exists for British 
amateurs to pick up 20-metre transmis- 
sions from the arid wastes of Central 


Australia, provided . that: the plans of. 


the Australian Inland Mission materialise. 
Under the auspices of the Mission, a 


party has set out to -tour the central 


regions of the continent, taking with ~ 


them a very complete wireless equip- 
ment. Arrangements have been made to 
transmit on , 250, 80, and 70 metres 
at definite periods during the entire 
journey. Each Sunday, at noon, Eastern 
time, the 20-metre set will transmit news. 
The party will use the call sign 8AC. 


ooco 


NEW PATENT LAWS IN IRISH FREE 
STATE. 


Valuable interests will be involved in 
the changes arising from the new Patents 
Laws which will shortly come into force 
in the Irish Free State. On the passing 
of the new Act all British patents will 
automatically cease to function in 
Saorstat Eireann 

British patents, however, granted before 
December 6th, 1921, will be continned 
upon the Irish Register if a copy of the 
patent is lodged in Ireland and renewal 
fees are paid as in England. 

British patents applied for after Decem- 


THE HOSPITAL. An eight-valve broadcast 
receiver installed at the Royal London Ophthalmic Hospital, 
through the generosity of readers of * The Daily News.” The 
set was constructed by the Oxford Wireless Telephone Co., Ltd., 
and is fitted with Osram (G.E.C.) valves. 
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ber 6th, 1921 and before the passing of 
the Act will be granted, subject to a 
search in the Irish Register. 

Should an application for a patent be 
made without reference to any earlier 
British patents, then it must be accom- 
panied by the report of a registered patent 
agent based upon a search for novelty in 
the British records. 

Should any of our readers desire fuller 
information on this subject, Messrs. Ray- 
ner and Co., patent agents, of 5, Chan- 
cery Lane, London, W.C., will be glad 
to supply it free of charge. 


oo00 
AMERICA’S AMATEUR SIGNAL CORPS. 


The extent to which the American 
amateur is recognised and encouraged 
by the authorities is shown by the news 
of plans to establish a corps of civilian 
radio operators fo assist the 
U:S. Army Signal Corps. The 
American Radio Relay League 
is being asked to represent 
the transmitting amateurs of 
the country in organising the 
. scheme. | 
The primary aim is to 
create a network of army- 
amateur radio stations 
throughout the country. 
When enrolled amateufs will 
be asked to act as commun!- 
cating stations for battalions, 
regiments, brigades, divisions 
and corps area headquarters. 
A strong defence unit of 
civilian stations will thus be 
built up for valuable work 
when the land lines are out 
of action, either through 


storm, civil commotion, or 
actual warfare. 

0000 
A COMPONENTS SERVICE. 


Enquiries . are constantly 
being received from readers 
of The Wireless World who 
wish to be recommended to 
wireless firms who will under- 
take to construct for them 
components or detailed parts 
of constructional sets described which 
are not already on the market. We 
should be pleased to hear from any manu- 
facturers who are willing to undertake 
to make up such components, in order 
that we may supply their names to out 


enquirers. 
ooo00o 


COSMOS CRYSTAL RECEIVER. 

In connection with the review of this 
receiver, which appeared on page 265 of 
the issue of August 26th, we would point 
out that the components tapped alterna- 
tively across one-third, two-thirds, or the 
whole of the tuning coil are the detector 
and telephones, and not the condenser, as ' 
previously stated. , 
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BOOK RECEIVED. 


“ Loud-speaker Crystal Sets.”"—A 
Practical Handbook, edited by Bernard 
E. Jones. 138 pages. 140 illustrations. 
(London: Cassell and -Company, Ltd. 
Price 2s. 6d. net.). 
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Classified Review of the 
Apparatus Exhibited at 
the Royal Albert Hall. 


Lord 


Wolmer, 
drew attention to the 


[5 declaring the Exhibition open, 

Assistant Postmaster General, 
lead being taken by British radio manufac- 
turers in the development of the industry. The 
superiority of British apparatus, he satd, was now 
established, whilst the British broadcasting organisation 
was probably an example to the world. He referred 
especially to the elimination of politics in the programmes 
and contrasted broadcasting in thig respect with the news- 
paper and cinema. 

The dimensions of the industry can be judged by the 
fact that in Great Britain alone the probable number 
of listeners is approximately ten millions and the value 
the service is rendering to the public is almost inestimable. 


Mr. W. W. Burnham took the chair at the luncheon held by the trade association. On his right is 
Senatore G. Marconi, G.C.V.O., and on his left Captain Ian Fraser, M.P. 
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Crystal Receiving Sets.— The simplicity of the crystal 
receiver leaves little scope for the construction of instru- 
ments of new design, and among the sets to be seen 
mention can only be made of a few minor refinements. 
For instance, in the new crystal set of Metro-Vick Sup- 
plies, Ltd., ‘provision is made for connecting the crystal 
across only a portion of the total number “of turns of 
wire employed in the tuning circuit, and thus, the extent 
of damping produced by the crystal and telephones can 
be controlled. This receiver is condenser tuned, as are 
many, of the other higher-class crystal receiving sets. The 
Variometer method of tuning so univefsally adopted in 
the past has been almost abandoned. The Polar crystal 
set is a compact instrument, condenser tuned, and a suit- 
able inductance value is obtained by means of a plug-in 
coil. The detector is of, entirely new design, having a 
‘sensitive adjustment without 

the use of micrometer move- 
ments. The majority of sets 
adopt the plug-in coil mether 
of tuning, so as to simplify 
changing over from the 300- 
400-metre band to the 1,600 
metres of Daventry. 

The crystal detector is no 
longer employed in place of 
a valve in valve receiving 
sets to effect an economy in 
filament current, and = in 
multi-valve receivers, as well 
as in detector sets with note 
magnifiers, valve detection is 
adopted. Tuning coils espe- 
cially constructed ` for high 
efficiency are not made use 
of. probably on account of 


their bulk, and the very 
doubtful improvement which 
might result. Testing 


buzzers which were fitted in 
the past, are no longer to be 
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At least five superheterodyne receivers are being shown, 
all of which now appear on the market for the first time. 
The circuit arrangements used and the form of construc- 
tion adopted in the various instruments differ widely. 
The Gecophone superheterodyne receiver makes use of 
eight valves and employs three intermediate high-fre- 
quency amplifiers and two optional low-frequency stages. 
Tuning over a waveband of 175 to 3,000 metres 1s 
accomplished by means of interchangeable plug-in umits: 
The intermediate high-frequency amplifying equipment 
is totally enclosed in a metal case beneath the valve 
holders and high-frequency iron core transformers are 
employed, in conjunction with high amplification Osram 
valves of the DE5B type, operating on a wavelength of 
4,000 metres. . The frame aerial is carried on a bracket 
attached to the end of the cabinet, and a polished 
mahogany case is provided for the batteries. Another 
interesting superheterodyne set is.to be seen at the stand 


The Bowyer-L owe superheterodyne receiver is a compact set of Messrs. Burndept Wireless, Ltd. It makes use of 
and provision is made in the cabinet-work for housing the l . cox” Ok diate hieh-fre- 
batteries so that it is an entirely self-contained outfit, the only. seven valves and comprises tivo intermediate nig n- 

Ee ee eee ee ge Geer ee quency amplifiers, two optional low-frequency amplifiers, 


separate oscillator valve, and the two detectors. A feature 
of this set is that no grid batteries are employed, the 
necessary potentials either being obtained by resistances 


Layout of the components on the baseboard of the Bowyer-Lowe. 
superheterodyne receiver. The tuning condensers are divided 
into sections to baiance the plates. 


3 | A carefully considered layout is adopted Ip the a Ray os ite 
TYS peri r 4 dyne so that the ng is effected with short leads. 
found on crystal sets, experience probably having shown components canbe eared separately for the home construction 


that it is easier and more reliable to adjust the detector of a superheterodyne receiver. 


on the incoming signals. 

Among the several crystals: to be seen on the stands 
might be mentioned: ‘‘ Permanite,’’ which was placed on 
the market by Messrs. A. W. Gamage, Ltd., several years 
ago; the new crystal of the Radio Communication Co., 
Ltd., ‘< Neutron’’ Synthetic Crystal, ‘‘Sylverex,’’ con- 
sisting of carefully selected specimens of natural galena, 
and *‘ Kathoxyd,’’ which is entirely new, and consists 
of a small brass cup and a metal plate covered with a 
chemical compound. a. 

Valve Receiving Sets.—Reference has been made in 
detail in the previous issue to the many models exhibited, 
and an inspection of the new apparatus calls for little 


The new Burndept superheterodyne embodies many novel 


comment. Many of the sets have been completely TES features. The front panel is of polished mahogany and the 

designed sirce last year, both as regards tuning range, arrangement of the tuning controls renders manipulation simple, 
| . X removing the appearance of an involved scientific instrument 

general layout, and cabinet work, so often possessed by wireless receiving sets. 
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Feur-vałve cabinet receiver shown by Gent & Ce., Ltd. The 

aerial eo a tuned by means of a plug-in Tan berg mir cail and the 

intervalve h frequency transformer able 

reaction. ~ aire on the face of the panel cows ey adjust ment 
of coils and dials for tuning to given stations. 


The POER E N receiver made by Messrs. L. McMichael, 


dyne receiver exhibited in which a single valve serves as fret 
detector and local oscillator. 
connected in the filament leads, or, as in the case of 
the low- frequency amplifiers, by picking up potentials 
developed - -across resistances connected. in the plate 
circuits. The grid potential of the first detector is adjusted 
so as to provide anede rectification. A wavelength of 
6,000 metres is adopted in the intermediate amplifier 
and the transformers are fitted with cores of steel 
stampings, the primary spool being assembled between the 
two halves of the secondary. Reaction is introduced by 
means of a tapping on the frame aerial, and an interest- 
ing feature is the provision of separate frame aerials for 
reception on the waveband 250 to 550 metres and 1,000 
to 2,000 metres. The frame aerials are entirely con- 
structed of ebonite to avoid the use of metal parts in the 
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field of. the coils, As can be seen from an accompanying 
illustration, á unique, iyo: “hasbeen adopted for the 
manipulating ‘controls on the front’of the ‘instrument, 
which is'of polished- mahogany, and. the, dial positions 
are chosen, not only fo produce symmetry, -but to: facili- 
tate the making of ‘the tuning adjustments. - The con- 


-denser dials operate: through reduction gear of 74 to 1. 


Burndept type valves are fitted, and “when the set is 
in Operation with all valves in use, the filament current is 
less than. r: ampere. No wiring is visible when lifting 
the lid for inserting the valves. Messrs. L. McMichael, 
Ltd., have introduced a very compact superheterodyne 
operating on the ‘* Autodyne ” principle, in which the 
first valve functions as both. detector and oscillator. It 
is fitted with three intermediate high-frequency ampli- 
fying stages and two optional low-frequency amphifiers. 
For a superheterodyne receiver it occupies very httle 

space, and the panels of the containing cabinet are hinged 
together so as to completely expose the set and its wiring, 
the latter being excellently carried out. McMichael com- 
ponents are employed throughout, which provide an exten- 
sive, tuning range by interchanging various inductance 
units. Making use. of their standard superheterodyne 
components, Messrs. Radio Instruments, Ltd., also exhibit 
an attractive superheterodyne -receiver. A partable Six- 
valve superheterodyne, built according to standard prac- 
tice and fitted with an enclosed type loud-speaker, is 
now included in the range of the receiving sets of the 
British Thomson-Houston Cao GNE, while among the 
cabinet type models should be "included the superhetero- 
dyne receiver of Messrs. Beard. and Fitch referred to in 
the previous issue. 

Very few examples are to be found of valve receiv ing 
sets in which reflex circuits are employed. Single- valve 
receivers also are very little in evidence, while two-valve 
models consisting of detector and nate magnifier are gain- 
ing in popularity and are intended for loud-speaker. opera- 
tion from loca] stations. _Sets are ‘also available for long- 


An amateur PPEP N receiver built entirely with components 

manufactured by Metro-Vick Supplies, Ltd. The remote con- 

denser adjustment. by means of a cord and pulleys. serves the 

double purpose of providing critical control and eliminating 
hand-capacity effects. 
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The standard condenser of the 
Dubilier Condenser Co., fitted 
with balanced plates and sub- 
stantial insulating bushes of 
clear mica. The auxiliary knob 
is for fine adjustment and the 
pointer is fitted wae a vernier 
; scale. 


An attractive four-valve e-. 
ceiver with cabinet enclosed loud 
speaker to be Seen at the stand’ 


r 


of F. E. Wootten, Ltd. The 

ebonite panel is given a rippled 

finish so that it will retain a 
clean appearance. 


Geared condenser with a 60 to 1 
reduction ratio of F. E. 
- Wootten, Ltd. 

‘ange reception on head telephones in which the two 
valves are connected as high-frequency amplifier and de- 
tector. The tuned anode circuit, for high-frequency 
amplification is more generally employed than the trans- 
former method, though in a few instances H.F. trans- 
formers are to be seen: fitted with reaction coupling. The 
experimenter will doubtless be disappointed if he expects 
to see anything new in the stabilising of high-frequency 
amplifiers, and in no instance is a circuit employed in 
which self-oscillation is controlled by an inductance and 


condenser for producing a reversed potential to counter- . 


act the grid plate coupling inherent in the valve. 

There are many specimens of the four-valve set con- 
sisting of high-frequency amplifier with detector valve 
and two low-frequency stages, mostly fitted into attrac- 
tive cabinets, and in some instances having a totally en- 
closed loud-speaker... An original feature has been intro- 
duced into the “ Polar Four ’’ of the Radio Communica- 
tion Co., Ltd., for it is fitted with duplicated tuning 
equipment. By this means the set “can be separately 
tuned to two transmissions, usually the local station and 
Daventry, and by means of a relay with remote control 
either of the tuners may be brought into use, 

In the various sets for broadcast reception the tuning 
range invariably includes both the 250 to 450 metre band, 
as well as 1,600 metres. Several of the models manufac- 
tured by the Sterling Telephone and Electric Co., Lid, 
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are fitted with plug-in tuning inductances, and coils are 
supplied for tuning down to wavelengths as low as 40 
‘metres. Foun, ee pa ale 
> Components. =) > >00 h 

It is probable that the -high standard which is — 
now being ‘attained in receiver design is causing an 
increased demand for complete sets, though many visi- 
‘tors to the Exhibition. are interested particularly in the 
new component parts. | oe oe 

The design of the variable condenser and its operating 
dial has received much attention from the manufacturers. | 
The square law shape ‘of plate is now invariably em- 
| nickelled spacing ~ 
‘washers, at one time almost universally adopted and still 
to be seen in many excellent condensers; are being replaced 


to some extent by brass‘ plates and other methods of 


è 


assembly. The new condehser of the General Electric Co. 
employs brass plates and is operated thtough reduction 
gearing, not of the usual toothed pinion wheel type, but is 
fitted with spring metal discs making good friction contact 
with small* bevelled wheels. A positive drive is thus 
obtained without backlash, the operating knob and dial 
being, of course, separate, _ though “¢oncentrically 
assembled. Metro. Vicks Supplies, Ltd., have fitted a 
simple method of critical control consisting of an addi- 
tional knob carrying a small pulley wheel, which is coupled 
up behind the instrument panel with a larger pulley on 
the condenser shaft. This auxiliary fine tuning adjust- 
ment may be fitted on the instrument panel at some dis- 
tance. from the condenser which it controls, thus avoid- 
ing hand capacity effects. An auxiliary spindle is also 
„made use of by Radio Instruments, Ltd., for providing 
critical adjustment, operating on a large grooved wheel. 


The condenser is a particularly robust job, and a very 
substantial brass end mounting plate is fitted to entirely - 


e» 


r a 


High tension Du 


ier conden- . 


` ser for use in J pla eg 
transmitting eq 


Collapsible frame aerial fitted 

with ebonite ner, age er and cali- 

brated dial at the base on the 
stand of F. E. Wootten, Ltd. 


pments. 


M.L, generators are now available for producing both high and 
low tension supply from electric lighting mains. 
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The new Exide high tension Cosmos battery unit consisting of 
battery. a carrier for grid cells as well as 
high and low tension batteries. 


Ediswan portable secondary martery for high tension supply. 


eliminate any risk’ of this component becoming distorted 
when clamped up to the panel by means of the nut and _ 
bush of its one hole fixing. The condenser of Messrs. 
F. E. Wooten, Ltd., operates through a toothed seg- 
ment, giving a "reduction gear of 60 to 1, is fitted w ith 

““ pig- „tail ” connector to ensure good contact with the 


moving plates, and it is attached to the panel by one hole - 


fixing. . The Polar. variable condenser has a cam vernier 
action, so that for a small movement of the knob the 
moving plates are operated through the equivalent of 
reduction gear, whilst, if given a larger movement, plates 
and operating knob will move together. 
practical limits, this | Polar céndenser is a true square 
law instrument, ‘dial reading and wavelength being 


CONDENSER 


‘O0Of—-O08S 


C.A.V. receiving circuit condenser with 
of panel switches sup- which capacity values between 0.0001 

& Co., and 0.0015 mfd. can be obtained in steps 
Ltd. of 0.0901 mfd. 


One of the several types 
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exactly proportional, 


instrument knob. 


Within ordinary, 
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a property which is achieved by 
ignoring the zero end of the scale where thẹ self-capacity 
of the tuning coil is appreciable compared ` with the fest 
of the condenser, and-‘making the first ‘calibration mark 
on the dial’ near the position of 30° The Burndept 
‘t Supervernier ”’ dial gives‘a reduction of about 74 to 1, 
and operates through an epicyclic gear concealed beneath ` 
the dial. Messrs. Pell, Cahill,-and Co. have introduced 
a reduction gear dial, the Pelican “Univ ernier,” suitable 
for fitting to condensers and other components. An 
endeavour has been made by the Radio Communication 
Company to supply a reliable condenser at a really low 
price, and an entirely new form of construction is adopted 
consisting of a flat metal case, which serves as one plate 
of the condenser, and totally enclosing the moving’ plates: 
which are forced outw ards by a screw operated from the- 


ee 


Bowyer-Lowe poroen wavemeter fitted with interchangeable 
range coils and Weston thermo-ammeter to indicate resonance. 


In the range of fixed condensers, the new C.A.V. unit 
condenser is of interest, for in a single component pro- 
vided with a number of tags a capacity range of 0.0001 
mfd. to 0.0015 mfd., or o.oor mfd. to 0.015. mfd. can 
be obtained. The new A.J.S. fixed condenser is cir- 
cular, easily attached to an instrument panel, or is suffi- 
ciently small to be carried on the wiring. The Dubilier 
Condenser Company have introduced a transmitting con- 


The new high tension condensers of the Dubilier Condenser Co., 
for use in amateur transmitting sets. 
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denser for use in amateur stations, filling a long-felt 
want, for hitherto no such component has been obtain- 
able, while the construction of high-tension transmitting 
condensers by the experimenter is no easy task. This 
condenser is manufactured in various sizes, and is at- 
tractively finished with porcelain top and containing jar, 
the condenser units being clamped up in a metal ring. 

Only a few intervalve low-frequency transformers of 
new design, offered as component parts, are to be seen, 
although most of the transformers fitted in the multi- 
valve receivers have been modified. The A.J.S. trans- 
former is fitted with elips for a leak resistance across its 
secondary, and a primary bridging condenser is attached 
to the terminal plate. For resistance amplification the 
Mullard Radio Valve Co. have introduced a wire-wound 
anode resistance of standard dimensions and obtainable 
in values up to 100,000 ohms. 

The Fondon and Provincial Radio Co.. as well as 
Hurst Bros. & Co., Ltd., are showing geared two-coil 
holders suitable for mounting behind the instrument panel. 

. Accessories. 
| Developments have taken place in the construction of 
accumulators for wireless purposes, and in particular the 


A. W. Gamage, Ltd., have introduced a remote control equipment 
for switching on the battery supply at a distance from the receiving 
set. 


production of a high-voltage battery which will hold its 
charge for a period of six months is a feature of par- 
ticular interest to users of multivalve sets. The ‘‘ Exide ”’ 
hattery enclosed in a cellular glass box is of this type, 
whilst C. A. Vandervell and Co., Ltd., have also intro- 
duced a high-tension battery which is capable of giving 
six months’ service without recharging. 

Cabinets and carrying devices for high and low-tension 
batteries are to be found on several of the stands. 

The range of valves is steadily increasing. Burndept 
Wireless, Ltd., are now manufacturers of a complete 
series of valves for all purposes, their quality being en- 
dorsed by the fact that they are now supplied as standard 
on this firm’s receiving equipment. The valves have been 
given reference letters and numbers which indicate both 
the purpose for which they are designed and filament 
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potential and current. In addition to the stand of the 
M.O. Valve Co., whose valves are well known, both the 
General Electric Co. and the Marconiphone Co., Ltd., are > 


-each exhibiting a series of pipless valves bearing, respec- 


tively the names ‘‘ Osram ’’ and ‘‘ Marconi.” A dull 
emitter power valve is a new Mullard product having a 


filament of extremely high emissivity requiring only o.1 


ampere at 3.5 to 4 volts. Microphonic noises in this valve, 
which is styled the P.M.4, are eliminated by operating the 
filaments at an unusually low temperature. The British 


Sit ‘by aieas Via tocdopechce is, um mtirective ana ahs 
eee Scan ater es eee 
‘Thomson- Houston Co. are exhibiting six types of valves. 
three general-purpose and three power-amplifying. A full 
series of Ediswan valves may be seen, including bright 
and dull emitter types designed for H.F. and L.F. work, 
and power valves for use on 5, 3, and 2-volt circuits. 
The Cossor range of valves has been extended by the in- 
troduction of the type P.3, which is an addition to their 

loud-speaker series. 

Several important developments have taken place in 
loud-speaker design. Messrs. Alfred Graham and Co., 
in addition to a complete range of their well-known 
Amplion loud-speakers, are showing the new ‘‘ Radio- 
lux ’’ series, an entirely new and original form of 


~ loud-speaker, which in appearance closely resembles 


the familiar English bracket ctock, giving full volume of 
reproduction comparing with that af the larger horn types. 
‘Two general types are available differing only in dimen- 
sions, each being obtainable in five different cabinet 
styles. The ‘‘ Audalion,’', of the Radio Communication 
Co., is attracting considerable attention. This is a hom- 
less model, in which the sound waves are set up by throw- 
ing into vibration a divided vertical cylinder some 14qin. 
in height by a ‘‘ drive ’’ attached near the centre of one 
edge. The Sterling ‘‘ Mellovox ° is another new type 
of hornless loud-speaker. 


NEW AJS. SHOWROOMS. 


An event of considerable interest took place on Thursday, 
September 10th, when the London wireless offices and show- 
rooms of Messrs. A. J. Stevens & Co. (1914), Ltd., were opened. 
The principal guest at the luncheon was Prof. A. M. Low, 
and the visitors were received by Mr. Edward Lamb, the 
chairman of the company. 
letter from Sir Oliver Lodge, expressing appreciation of 
the results obtained from an A.J.S. four-valve set, was read by 
Mr. Lamb in the course of a speech, in which he outlined the 
wireless policy of the company. 
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EXPERIMENTAL VALVE UNIT. 


An Instrument with Many Useful Applications in the Laboratory. 


i 
` 


HE instrument illustrated and described in the fol- 
| lowing article should find many uses in the hands 
of the experimenter. l 

Amongst these it can be used as :— _ 

(a) An extremely sensitive electroscope. , 

(6) An intermediate unit betweén a wireless 
m receiving set and a record- 
ing instrument to suppress 
the plate current in the 
spaces between the reception 
of signals. l 

(c) A_ single-valve 
- “Magnifier: m S 
-~ (d) The valve unit when 
carryihg out experimental 
transmissions. 

(c) A detector for recep- 
tion with or without reaction 
by means of external con- 
nections. 

Fig. x is a diagram of 
connections, from which it 
will be seen that the instru- 
ment consists of a three-electrode valve, V, a rheostat, 
and five pairs of terminals. It is fitted with an ordinary 
valve holder, and valves of d#ferent types are employed 
according to the use to which it is desired to put the 
instrument. 

Fig. 2 is a photograph of the instrument when used 
as an electroscope. _ + 

For this purpose it is necessary to use a valve of low 
internal capacity and one in which the grid is very per- 
fectly insulated. The Mar- _ 
conti QX is excellent for | . 
this purpose. It has an 
amplification factor of about 
25; and the grid connection 
is brought out through the 
glass side of the tube, 
thereby ensuring very per- 
fect insulation. - 

Special adaptors are ob- 
tainable for plugging into 
an ordinary valve holder, to 
carry this type of valve. 
Such an adaptor can be seen 
‘in Fig. 3 and in the photo- 
graph in Fig. ‘2. . 

Fig. 3 illustrates a QX 
valve in its adaptor. When 
the arrangement is to be 
employed as an electroscope, 
the grid contact spring S is ` 
separated from the grid ter- 
minal of the valve by means 
of a sulphur insulator on the 


note 


Fig. 1.—The unit connected as 
a valve electroscope. 


‘electroscope ; 


a cloud of 


Fig. 2.—General view of instrumént. The radium-ccated spiral 
is supported on an insulated pillar to give additional strength. 


By G. G. BLAKE, M.1.E.E., A.Inst.P. 
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end of a metal rod or stout wire, R, the lower end of 
which makes contact with G. The spring S pressing 
against the sulphur insulator Q grips the rod in position. 
At the upper extremity of R a socket, T, 1s fitted, on to 
which E 

(1) Connection can be 
made to an ionisation cham- 
ber when the instrument is 
to be employed for X-ray 
measurements ; 

(2) A flat plate, Z, can be 
placed when the instrument 
is to be used as a simple 


(3A  radium-coated 
spiral, Y,’ can be fitted 
when the electroscope is to 
be employed for obtaining © 
measurements of atmospheric ` 
electrification or when de- 
monstrating the passage of 
ions from one 
side of a room to the other.’ 
Provided the radium spiral 
Y, or the plate Z, are suffi- 
ciently lightly constructed, 
the grip between the spring S and the grid terfinal of 
the valve provides sufficient support. In the instruments 
shown in the photograph in Fig. 2 an extra support is 
provided by means of a wooden rod capped by a second ' 
sulphur insulator. | . = h 

(4) In the`place of radium spirals the flame of a small 

methylated spirit lamp, L, 

as illustrated in Fig. 3, can 

be employed to ionise the 
_atmosphere. 


Fig. 3.—Ada 
the valve electroscope. The 
Metal disc Z, or the methylated 
spirit lamp L, may be substi- 
tuted for the radium spiral. 


or for use with 


Connections for Use as 
an Electroscope. 


, Terminals A and B are 
connected either to a milli- 
ammeter, a reflecting gal- 
vanometer, or a siphon re- 
corder. 

An H.T. battery is con- 
nected across terminals G 
and H to supply the plate 
current as indicated. A low- 
tension battery is connected 
across terminals I and J. 


! Radium-coated spirals can be 
' obtained from F. Harrison Glew, 
156, Clapham Road, Clapham, 
London, S.W. 
*See The Wireless World of 
June llth, 1924. 
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Experimental Vaive Unit.— 

Rod R is placed in position and makes contact with the 
grid terminal of the valve, at the same time insulating 
it from the spring S. 

The instrument will then ` function. as an extremely 
delicate electroscope or electrostatic voltmeter, and is 
more sensitive by far than a gold leaf electroscope. 

The slightest voltage, whether applied ee or in- 


Fig. 4.—Conneetions for use as an intermediate unit between a 
receiver and a Tecocaisg instrument. 


directly, to the grid of the valve will cause a correspond- 
ing variation in the plate current indicated in the milli- 
ammeter or reflecting galvanometer. The latter can be 
calibrated to show voltage readings. 

The sensitivity can be increased (a) by the use of a 
reflecting galvanometer in place of the milliammeter, or 
(b) by the addition of several stages of valve amplifica- 
tion. 


Recording Circuits. 
The circuit arrangement is shown in Fig. 4. The 


primary of an iron-cored transformer, N, is included in 
the nlate circuit of the last valve of the receiving set in 
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Fig. 5.—External connections necessary to convert the unit te a 


low-power transmitter. 


place of the loud-speaker, and its secondary windings 
are’ connected to terminals CD. 

A ‘siphon recorder “ or other type of recording in- 
strument is connected to terminals A and B in the plate 
circuit of the valve V. A valve of the B.T.H. B4 or 
similar type is excellent for the purpose. 

The current for the circuit is supplied from an H.T. 
battery connected across terminals G and H. An adjust- 
able grid bias battery is connected across terminals E 
and F, and a sufħcient voltage is applied to ensure that 
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the valve will function at the bottom of its characteristic 
curve. Under these conditions the grid. is sufficiently 
negative to completely hold up the passage of the plate 
current, except when positive voltages are impressed upon 
thé grid from the secondary of the transformer N during 
the actual reception of the dots and dashes. 


Note Magnifier. 


The connections are the same as those shown in Fig. 4, 
but in this case a suitable grid bias should be given to 
ensure that the valve shall function on the straight portien 
of its characteristic curve. 

A loud-speaker would, of course. in this case take the 


place of | the “‘‘ siphon recorder ’’? between terminals A 
and B: 


‘ - Low-power Transmission. 


. Many. arrangements of connections may be made for 
small power transmissions. One example is given in 
Fig. 5. 

-~ Àn open-circuit aerial system is employed. and the 
inductance IL, is coupled to a closed circuit tuning in- 
ductance, E., tuned by a variable condenser, C,, and con- 
nected across terminals C and D. 


Fig. 6.—Unit arranged as a single valve receiver with reactian. 


L, is a reaction coil connected across terminals A and 
B and reacting on to L.. 

K is a Morse key which completes the grid circuit 
between terminals E and F. 


e 


Reception. 


Various receiving circuits can be connected to the uait, 
and one such circuit is shown in Fig. 6. 

L is the A.T.I. tuned by means of variable condenser 
C; L, a reaction coil in series with telephones O as 
shown. 

A condenser of ioui 1 mfd. should also be connected 
across terminals A and H. A grid leak and condenser, 
P. are connected across terminals C and Ð. 

There are doubtless many other purposes to which the 
multi-purpose unit could be put, such as the plotting of 


characteristic curves, the carrying out of various electrical 


measurements, the operation of a relay, etc. 
No doubt many other uses will in practice present them- 
selves to the experimenter. 
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Receiver 


Simple 


for the 


Beginner. 


This set is suitable for 
reception both with 
telephones and a loud- 
Speaker, and gives ex- 
pertence in tuning for 
quality with loud signals 
and for sensilivity on 
distant stations. 


By 
F. VAN NECK. 
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TWO-VALVE receiver consisting of a detector 
A valve with reaction and a single note magnifier 
forms an excellent subject:for the beginner who 
may be contemplating for the first time se a 
of a valve receiver. A set of this description presents 
few constructional difficulties, and if assembled and wired 
according to the instructions which follow, can be relied 
upon to give good results from the moment the valves 
are switched on for the first time. 

The operation of a set of this type is particularly 
instructive to a beginner. Joud-speaker results can be 
obtained with an outdoor aerial within a radius of- 10 
miles of any of the main B.B.C. stations, while the 
range when using telephones is limited only by the skill 
of the operator ; indeed, this circuit is adopted by many 
of the leading amateurs in this country for the reception 
of amateur transmissions from America and the Antipodes. 
Thus practice is obtained in tuning for gooc quality on 
loud signals, and also for sensitivity on distant signals. 


The Circuit. _ 


Referring to Fig. 1, it will be seen that the aerial cir- 
cuit is tuned by. means‘of a plug-in coil and a 0.0005 
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Fig. 1.—The circuit diagram. 


. positive or negative potential. 


_ by the use of reaction. 
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mfd. variable condenser in series with the aerial. When 
signals are received on the aerial an E.M.F. is set up 
across the ends of the plug-in coil, which is transferred 
to the grid and filament of the detector valve. In order 
that the valve may function efficiently as a rectifier, a 
grid condenser of 0.00025 mfd. and a grid leak of 2 
megohms are connected in the grid lead. The filament 
end of the 2 megohm grid leak is connected to a ter- 
minal midway between the +1..T. and —L.T. terminals. 
Thus ‘by means of a short-circuiting link the lower end 
of the resistance may be connected to a point’ of either 
The sensitivity and con- 
sequently the effective range of the receiver are increased 


~ 


s | Reaction. 


_ The second plug-in coil cannected in the anode circuit 
of the detector valve is coupled to the aerial coi! for this 
purpose, and it not only increases the. range but also 
diminishes the effective resistance of the aerial circuit, ’ 
and so improves selectivity. The use of reaction is per- 
haps the best known method of increasing selectivity, and 
it is as well that the beginner should familiarise himself 
with its manipulation at an early stage, Connected also 
in the anode gqircuit of the detector valve is the primary 
winding of the intervalve transformer, which passes on 
the low-frequency telephonic currents to the amplifying 
valve. Since alternating currents of both high and low 
frequency are circulating in this anode circuit, it is neces- 
sary to connect a by-pass condenser of 0.001 mfd. 
across the primary winding in order to prevent the passage 
of H.F. currents through the turns of the primary coil. 
The effect of this condenser is to improve greatly the 
smoothness with which reaction takes place, and to a 
certain extent to protect the insulation of the windings. 
The secondary winding of the transformer is connected 
between the grid and filament of the amplifying valve, 
a small battery of from 14 to 44 volts being connected 
in series to maintain the grid of the amplifying valve ats 


B 13 


564 


Compact Detector and Note Magnifier Set.— 
a normal negative potential. The exact voltage of this 
battery will depend upon the type of valve and the 
value of H.T. employed, and may be obtained from the 
list of data now almost universally suppiie:d with valves. 
The telephones or loud-speaker are connected in the 
anode circuit of this second valve, and are shunted with 
a 0.002.mfd. condenser to improve the quality of recep- 
tion. Two terminals are provided on the termina) board 
for separate H.T. tappings to the detector and amplify- 
ing valves. N 


Components. 


The coil holder should be of a type giving minute 
control over the coupling between the coils. Cheap coil 


Fig. 2.—The front edi. Drillin “are are as fellow: A, lin. 
dia. ; t] Pid 7/1é6in. 8.5 ® C, 3/8in. ( {3 e dia. o counter- 
sunk fer No. 4 B.A.; E, 5/32in. dia.; 'F, A. Sin. dia., da liga 


for No. 4 wood screws; G, I, Sin. ‘dia. ; H, 3/32in. 


holders should be avoided, as their action is seldom 
smooth, and they cannot be relied upon to keep the 
coupling fixed. 

The variable tuning condenser is fitted with a vernier 
adjustment, which the beginner will find very useful in 
obtaining a fine adjustment of tuning. Any good make 


of intervalve transformer may be emploved, and a 
general-purpose type having a ratio of 1:4 or 1:5 


should he chosen. 
The filament resistances used in this receiver are of the 


+ 


Fig. 

A, 7 32in. dia.; B, 5 32in. dia.; C, 1 8in. dia., and countersunk for 

No. 6 B.A.; D, 7: 64in. dia., and tapped 1 2in. deep for No. 4 B.A.; 
E, 3,32in. dia. 


3.—The coil holder sh-lf. G ameters of holes are as follow: 
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_ compression type, which are equally suitable for bright 


e 


or dull emitter valves. This type has a w ide resistance 
range, and is very smooth in action. 
The valve holders actually used in this set were home- 


awe ee % 


1 e 
Ye 
Diameters of holes are as 


dia., and countersunk for No. 4 wood 
screws. 


Fig. 4.—T 


erminal follow : 
A, 5/32in. dia.; B, 


made, but the design is very similar to the ‘‘ Magnum ”’ 
valve holders, which may be substituted if desired. 


Assembly. 


' The framework of the receiver is built up of four parts 
—the wooden baseboard, a main front panel, a top panel 
for the coil holder, and a terminal strip at the back of 
the baseboard. ` Drilling details of these panels are given 
in Figs. 2, 3, and 4, and the method of assembling ‘them. 
together is clearly indicated in the photograph (Fig. 8). 
Before finally fitting together the panels, those compo- 
nents which are mounted on the baseboard are screwed in 
the positions. indicated in Fig. 5. The front panel and 
terminal strip are then screwed to the front and back 
elges of the board, and finally the top panel! for the coil 
holder is fitted to the front panel with screws in the holes 


aa 


We 
—9 
Fig. 5.—Layout of components on the base. 
D in Fig. 3. The top panel is supported by two pillars 


which consist of an outer sleeve of ebonite tubing łin. in 
diameter, through the centre of which passes a No. 2 B.A. 
screwed rod. The baseboard is recessed underneath 
to take the lock nuts for these supports, which pass 
through the coil holder shelf and carry lock nuts on the 
top. The variable condenser, filament resistance and 
terminals may now he fitted to the front panel and the 


coil holder to the top panel, w hen the set will be ready 
for wiring. 
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Compact Detector and Note 
Magnifier Set.— 
Wiring. 

Every attempt has been 
made to reduce as far as 
possible the length of 
Wiring in the receiver. 
For instance, it will be 
noticed in Fig. 6 that the 
grid condenser and leak have 
been placed in close prox- 
Imity to the grid of: the 
detector valve. Again, the 
by-pass condenser has been 
mounted directly on top of 
the intervalye transformer, 
so that the soldering tags 
may be bent over and 
clamped in the terminals of 
the primary winding. The 
telephone condenser is placed 
on the baseboard immediately 
below the telephone ter- 
minals. A complete layout, 
showing the position of the 
wires, is given in’ Fig. 7. 
The cci! holder is not shown, 
but the connections to it are 
indicated by arrows at the 
extreme left of the dizgram. 


Cabinet 


The cabinet was specially 
made to fit the set, as the 
arrangement of the coil 
holder on a separate panel at 
the top renders impracticable 
the use of the standard 
cabinets which are obtain- 


able from retailers of wireless 


AERIAL COLL 


REACTION COIL 


Fig. 7.—Complete wiring diagra 
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Fig. 6.—Rear view of the finished set, showing the position of the by-pass condenser and brass 
supports on top of the intervalve transformer. ` i 


components. 


m. The four leads on the left-band side of the 
connected to the coil holder. 


diagram are 


1 


The back of the cabinet is 
cut away to fit the terminal 
strip, and the ebonite block 
seen at the right-hand side 
of the cabinet is a guide 
which prevents the baseboard 
from tilting up when the set 
is being inserted in the 
cabinet. A small peg on the 
top of the cabinet engages 
with a spring catch on. the 
coil holder shelf to hold the 
set in position. If desired, 
the cabinet may be raised on 
two narrow battens as indi- 
cated in the diagram. 

It is interesting to note 
that with the top of the 
cabinet cut away to fit the 
coil holder shelf, it is only 
necessary to withdraw the set 
partly from the cabinet in 
order to insert or withdraw 
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Compact Detector and Note Magnifier Set.— 
valves, and there is no necessity to disturb any of the 
connections to the termina] strip. 


Choice of Valves. 


If. the reader has not had any previous experience ` 


with the manipulation of valve receivers, the use of bright 
emitter valves is strongly recommended. Valves of the 
A.R. or R.5.V. type will give excellent results in this 
receiver, and if the filament resistances are turned on a 
little too far, the ‘emission from the filaments will not 
be affected unless the valve is actually burnt out. Having 
become familiar with the operation of the receiver and 
the effects upon reception of various filament and H.T. 
voltages, the amateur may safely substitute dull emitter 
valves. If any choice is allowed, valves of the D.E.R. 
type are recommended, taking approximately o.3 amp. 
at 2 volts. These valves are much more robust than many 
other types which are even more economical in filament 
current. 
Testing and Operation 

Assuming that R.5.V. type valves are being employed, 
a 6-volt accumulator should be connected to the L.T. 
terminals, and a H.T. battery of about 75 volts should 


Fig. 8.—Complete receiver ready for insertion ip the cabinet. 
B16 


Wireless 
Wo 


ES - 
ga -> 


J X r 
y >. 
E Q 
- : > ~ 
in y -a sia 
r a 
n M one 
~ 
. y : 
Pa “ 
5 
A ` 
PAP s 
4 oo 
‘ : 
` . 
x . 
. 


p 


SEPTEMBER 16th, 1925- 


rid 


be connected between — H.T. and +H.T.z. A tapping 


The first tests may be made with the grid bias terminals 
short-circuited, and with the grid leak connected to — L.T. 


- at 36 volts should then be taken to + H.T.1. 


_ Having connected the aerial, earth, and telephones, the 


` 
` 
N 


RX 
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Fig. 9.—Leading dimensions of the cabinet. The rectangular 
hole at the back is cut to fit the terminal strip after the set has 
been completed. 


filament resistances should be gradually turned on simul- 
taneously, until a point is reached when no further increase 
in the ‘* breathing ”’ noises, caused by atmospherics, etc., 
results from further increase of the filament current. With 
the tuning coil well separated, the tuning condenser 
should be gradually turned until signals are heard from 
the local broadcasting station. The distance between the 
reaction and the aerial coils should now be gradualty 
reduced and the effect on the signal strength observed. If 
the signals decrease as the coils approach one another, 
the connections of the reaction coil must be reversed. 

When some practice has been obtained in tuning the 
set, a grid bias battery consisting of two dry cells should 
be connected across the grid bias terminals, and the grid 
leak connection should be tried to both minus and plus 
L.T. to find which gives best results. 


è 
i Results. 
af On an inefficient indoor aerial at Wembley the signals 
t from 2LO are sufficiently loud to give good volume 
€ and quality from a full-sized. loud-speaker, while 


at Westcliff-on-Sea, Daventry has been received on 
the loud-speaker, and Bournemouth, _ Birmingham, | 
and 21.0 at loud telephone strength. Here 
again the aerial was of the indoor type, 
so that with a good outdoor aerial no diffi- 
culty should be experienced in receiving 
most of the B.B.C. and Continental broad- 
casting with telephones. > 

The higher and longer the aerial, the 
louder will be the signal strength, but a 
large aerial often has a proportionately higher effective 
resistance. Near one of the B.B.C. stations it may be 
found that. in spite of the additional selectivity’ pro- 
vided by reaction, interference is experienced. The 
obvious remedy is then to reduce the length of the aerial. 
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SAVOY HILL 


Wavelength Tests. 

The efficiency of the arrangements for 
conducting tests on the special wave- 
lengths allocated to British stations by 
the Geneva conference of broadcasters 
was amply proved during the first two 
or three nights of the tests. Whereas 
nearly four hundred letters reporting in- 
terference were received from listeners 
when the tests started, the number 
dropped to less than fpur score after cer- 
tain re-arrangements had been carried 
into’ effect. These changes took place in 
the wavelengths of some Continental 
stations which at the outset were found 
to be jamming B.B.C. stations. 


0000 


Iaterference. 

One unfortunate effect of the experi- 
ment was that a sudden spasm of hetero- 
dyning by foreign stations was apparent 
prior tc the beginning of the tests. This 


was attributed to the fact that the: 


stations in question got off their wave- 
lengths in order to try the new wave- 
lengths for the test, and then failed to 
return to their regulation wavelengths 
with sufficient accuracy. 
and foreign stations experienced a good 
deal of trouble; in óne case a Middles- 
brough listener reported Rome hetero- 
dyned by Stockholm two days before the 
tests. In this way the transmissions of 
four British stations were seriously im- 
peded. The exptriences collated for the 
Geneva Conference in a week’s time will 
make interesting reading. 
cooo ~ 


An Important Broadcast. . 

Several important members of the 
Government will speak at the Birming- 
ham and District Civil Servants’ Dinner 
on October 24th. The speeches will be 
relayed to 5XX. 
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Leeds Sub-station. 

The opening of a sub-relay station’ at 
Leeds for amplifying and purifying cer- 
tain S.B. transmissions before broadcast- 
ing to local listeners will raise the status 
of Leeds in broadcast history. The 
Leeds-Bradford station already occupies 
an exceptional position in the broadcast- 
ing system; for, although it figures as 
one station it counts as two stations 
operating on different wavelengths. 


i 0000 
. The Transmitter. 

The transmitter at Leeds, which is of 
the standard 200-watt relay type, is situ- 
ated at the Corporation Destructor at 


Stanley Road, and the aerial is of the 
usual multi-wire type, spaced on large 


Both British ~ 


FUTURE FEATURES. 


Sunday, September 20th. 


Lonpon.—3.@0 p.m., Star Ballad 
Concert. 9 p.m., H.M. Gren- 
adier Guards Band. 

BIRMINGHAM.—3.30 p.m., Classical 
Favourites. 

Giascow.—9_ p.m., 
(Brahms). 


Monday, September 2ist. 


Lonpon.—8 p.m., ‘‘ Faust ” (Gou- 
nod), Acts. II. and III., re- 
layed from the Theatre Royal, 
Leeds. 


‘Tuesday, September 22nd. 
5XX.—9.15 p.m., ‘“‘Radio Radi- 


ance. ’ 

Lonpon.—8 p.m., Symphony Con- 
cert, conducted by Sir Hamil- 
ton Harty. i 

ASERDEEN.—8 p.m., Music of the 
Elizabethan Period. 


Wednesday, September 23rd. 


Lonpon.—8 p.m., “ Autumn.” 
CarpirF.—9.20 p.m., ‘‘ Ina Persian 
Garden " (Liza Lehmanny. 
Betrast.—7.20 p.m., Symphony 
Concert, conducted by Julius 

Harrison. 


‘Thursday, September 24th. 
MAaNCHESTER.--8 p.m., Symphony 
Concert. 
Friday, September 25th. 
Lonpon.—8.2Z0 p.m., Musical Ex- 
travaganza, ‘‘ Winners,” No. 2. 
10.15 p.m., Charles Coborn. 
Giascow.—8 p.m., Annual Gaelic 
Concert. relayed from the Town 
Hall, Greenock. 


Saturday, September 26th. 
Lonnon.—8.45 p.m., “ I Pagliacci ” 
(Leoncavallo), relayed from the 
Theatre Royal, Leeds. 
BirnMINGHAM.—8 p.m., Radio Fan- 
tasy, No. 8, “Cameos of 
Egypt.” 
BourNemMouTtTH.—8_ p.m., Feature 


“ Requiem ” 


Programme. S.B. to SXX. 
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TOPICALITIES. 


\ 
circular hoops. The system is suspended 
in the usual manner from the top of the 
destructor chimney. 


1 
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Bradford Apparatus. 

The Bradford arrangements are almost 
identical, the aerial being made fast to a 
tall chimney in Simes Street, while a 
separate transmitting outfit is installed 
in the vicinity. 

0000 


The Control Room. 


The two stations are conneeted by tele- 
phone lines to the control room at 
Basinghall Street, Leeds, where also ter- 
minate the London trunk wires. By 
duplicating the switching arrangements 
and providing for the splitting of the 
telephony at Leeds, it is possible to con- 
duct efficient broadcasting from both 
aerials on slightly different wavelengths. 
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A Clean Record. 


Good accounts have been received con- 
cerning the behaviour of both stations as 
observed in many distant parts, and it is 
recalled that the recent successful broad- 
east from York Minster, as well as the 
first broadcast in this country from a 
coal mine, was carried out ria Leeds. 

0000 


Accidents Will Happen. 


Few. B.B.C. . stations can record any 
incident savouring of real disaster, as the 
mishaps, generally of a minor character, 
are concerned mainly with natural causes 
and are quickly overcome by ingenious 
emergency contrivances, which engineers 
seem consistently capable of rigging up. 
One mishap at Cia however, minor 
though it was in character, had its amus- 
ing side, and is enshrined in the records 
for use when a ‘fuller history than any 
that has yet been attempted of the B.B.C. 
comes to be written. 
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At Glasgow. . 

This incident occurred on one occasion 
when, having sent the spare microphone 
post haste to London for repairs, one only 
was left in the studio; and it happened 
on that fateful evening that the micro- 
phone required to be moved. The pedestal 
on which is rested shed one of its beauti- 
ful carved legs without warning, and this 
act of contrariness was unnoticed hy the 
person about to make the next announce- 
ment. As the pedestal was being moved 
to its new position it refused to stand 
on its remaining three legs. The micro- 
phone was consequently shot into a far 
corner of the studio, after having struck 
several obstacles on its way; and as thie 
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power happened to be on, the station was 

automatically closed down amid consider- 

able excitement. Fortunately it was 

found, on examination, that the micro- 

phone was none the worse for its adven- 

ture and order was soon restored. 
oo0oo0oo0 


An Important Outside Broadcast. 


One of the most interesting of outside 
broadcasts in the coming weeks will be 
that of the Forum Club Dinner on Octo- 
ber Ist. The speakers will include Mr. 
T. P. O’Connor, M.P., Miss Rebecca 
West, Sir Philip Gibbs, who has carved 
his way to fame both as novelist and war 
correspondent, and Dr. Michael Sadler. 
Although such an event does not figure as 
an educational broadcast, the quality of 
the speakers fully entitles it to rank as 


such. 
o000 


Morse. 


Sooner or later a co-ordinated attempt 
will be made by the various European 
Governments to tackle the question _of 
Morse interference, and in this connection 
the rules recently issued by the French 
Government in the form of a Decree are 
of interest. They relate to territorial 
waters, and are to the effect that outside 


the harbours and roads the use of pure ` 


non-modulated C.W. is frees The use of 
other waves is subject to general precau- 
tions for avoiding interference, their limi- 
tation in point of time to a period that 
is strictly necessary and no longer, etc. 

0000 ; 
Restrictions. 

The 600-metre wave is reserved for dis- 
tress signals and the 900-metre wave for 
the use of aircraft. Wireless in harbour 
is practically forbidden, and wireless by 
men-of-war and militarv aircraft is re- 
stricted. Merchant aircraft may use 
W.T. for their safety, or for the require- 
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ments of their voyage only. Inside naval 
harbours merchant seriel may not use 
their wireless apparatus at all, except for 
test, for which purpose permission must 
first be obtained. It is of importance that 
in the area surrounding Great Britain, 
Cherbourg and Brest only will come 
within the list of naval harbours; but 
as the French have thus tightened up the 
rules for s 
three-mile limit it is suggested in some 
quarters that this country has very great 
Justification for doing the same. - 


oo00 


Too Much of a Good Thing. 

The broadcasting of several music re- 
citals recently from the Haslemere Fes- 
tival evoked severe criticism among 
listeners who are not so enamoured of 
chamber music as to tolerate an overdose 
of that kind of entertainment. 

Now, it is admitted that only a certain 
section of the music-loving public finds a 
strong appeal in chamber music, which is 
not the brightest kind of music, and per- 
haps is not appreciated by the majority 
of listeners; but in respect of the per- 
formances at the Haslemere Festival it 
was considered that these‘ had an educa- 
tional value which commended -them for 
broadcasting, and justified the B.B.C. in 
its intention to try and popularise them. 
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Future Policy. 

Listeners may, however, rely on the 
B.B.C. not to overdo the educational side 
of music transmissions. There is no 
criterion by which the acceptability or 
otherwise of a particular kind of pro- 
gramme may be judged other than the 


opinion of listeners themselves; nor is- 


there any wish to force upon unwilling 
ears too much music of the sort that is 
understood and appreciated only by the 
minority. The one true policy is to cater 
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A corner of one of the operating huts, showing an 


engineer tuning-in on a multi-valve receiver. 
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rk transmissions inside the. 
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‘the engineers at the 
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as far as possible for all tastes.. At pre- 
sent this policy suffers a handicap be- 
cause of the limited facflities for provid- 
ing alternative programmes; but- the 
B.B.C. hopes to be able at some future 
time to avoid criticisms such as those pro- 
mulgated in connection with the Hasle- 
mere Festival by broadcasting ‘‘high- 
brow ’’ music and s h separately and 
independently of the popular style of 
entertainment. Indeed, a considerable 
part of the Company’s revenue will be 


_ devoted to that purpose. 
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“The Prince. 


It is hoped that arrangements may be 
made to broadcast a speech by the Prince 
of Wales at a public function within the 
next month or two. 

©0000 


A Mishap at Liverpool. 

Trouble recently befell the antennz 
system at the Liverpool station. Duting 
a high wind the steel halyard which sup- 
ports the main aerial wires fractured and 
the carefully constructed aerial device 
moved rapidly earthwards. This was an 
event as mystifying as it was unexpected, 
because the steel halyard had previously 
passed with distinction a rigorous break- 
ing test of many tons. More interesting 
still was the fact that the afternoon trans- 
mission was abouts to commence. The 


‘curtain is drawn by the engineers over 


the subsequent proceedings; but they 
tell me that a period of thirty-five 
minutes was sufficient to allow them to 
make fast an improvised aerial. 

ooco 


How it Happened. 
The reason for such an extraordinary 
happening was afterwards discovered to 


“be the peculiar eddy caused by the wind 


when blowing at a certain velocity. This 
caused the steel halyard to whip against 
the brickwork of the chimney and so 
become gradually cut. 


ATMOSPHERICS. 


Cherbourg Harbour is being fitted with 

a loud-speaker which can be heard over 

a distance of thirty miles. This instru- 

ment must be nearly as ear-splitting as 
that of our neighbour. 
oo00°0 


During the broadcasting-from Glasgow 
of the Cowal Highland Gathering, 
listeners heard the various incidental 
sounds connected with the games. Tem- 
porary deafness is said to have been 
caused in certain cases by the continuous 
popping of corks. a 

0000 

By the careful application of condens- 
ers and resistances across the output. 
Hayes receiving 
station will be able to “tone down ” the 


drums and trombones of KDKA. Certain- 


listeners are said to be asking for a high- 
resistance saxophone eliminator. 
oouo 
During preparations for the - army 
manceuvres a pack mule kicked a wire- 
less set to pieces. It is understood that 
no safety switch had been fitted. 
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T VALVE SET 
ACCESSORIES ALOUD 
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E 
4VAVE STANDARD 


Call and examine these 
splendid new A.J.S. Models 
at the All-BritishWIRELESS 
EXHIBITION, ROYAL 
ALBERT HALL — STAND 
No. E.37 and BOX No. 46. 


TELEPHONE: 1748/52. 


THE WIRELESS WORLD 


FROM THE HOUSE OF 


OM OK, 
D 
“Sir Oliver Lodge’s Choi ’ 


ce After Test ” 


` 


Considered from every standpoint the new A.J.S. 
Radio Instruments merit the closest investigation. 
Every model marks a definite step forward in Radio 
Evolution, and never before has such perfection been 
offered. Full details on receipt of postcard. 


Compare the Specification?! 
Particular attention is drawn to the splendid range of accessories supplied 
this season with A.J.S. Receivers, Standard Equipment of all '4-valve 
sets cousisting of :— 
‘Treble Capacity giant H.T. 
of 6v. 


tattery, A.J.S. Lucas moulded Accumulator 


Aerial Equipment. 


Leferred payments may be arranged. 
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2-VALVE LOUD SPEAKER SET 


In beautifully finished Mahogany Cabinet. Designed to give 
Loud Speaker results on nearby stations, and results on 
actuil test are truly amazing. Complete with A.J.S. Junior 
Loud Speaker, 2 Mullard Du.l Emitter Valves, 100 voit pine i 
Battery, 2 volt 100 amp. Accumulator, Full Acrial Equip- 
ment and Coils to cover 300-550 metres. Price, complete 


AS specified.........sssesesssssesesososesereseser, £13.18 .6 
(Royalty extra) 


RADIO CALL SIGN: 5 RI. 


In answering this advertisement it is desirable to mention ‘‘ The Wireless World’ 


104 amp. capacity, 3 A.J.S. Mullard specially designed Valves 


and Power Valve. 1: pair A.J.S. Phones. rull 

Aerial and Earth Safety Gap. Coil ‘Holder and Daventry Coils. 
In addition, with every A.4.S. Receiver is supplied a written 12 
months’ guarantee of perfection and 12 months’ Free Insurance. 
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London's Finest Radio Show- 
rooms & Service Depo: Now 
Open at 122-124, Charing 
Cross Road, London, W.C.2. 
"Phone Regent 5167. 


A. J. STEVENS (1914) LTD., Radio Branch, WOLVERHAMPTON 


TELEGRAMS: “ Reception, Wolverhampton.”’ 
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THE NEW VALVE WITH THE “It’s contact that counts!” 
IRONCLAD GUARANTEE 7 


says CLIXIE 


“A radio circuit is as efficient as its 
weakest connection,” says IXIE. 
“So, when you suspect faults in your 
winng, look to your connections fist. 
‘** Two-point’ contact—and ‘ touching ` 
contact at that — is perhaps the com- 
monest form of weakness. It's the 
outstanding attribute of those ingenious 
silly litte wiring gadgets to which the 
sanest of us occasionally falls victim. 
And it simply won't do. 

i “ Nothing will do short of full nnn 


, or a ee 
99 thats why nothing w o but t 
CLIXIE plugsocket CLIX. 
THE ALSERT HALL, The ingenious design of CLIX pro- 
STANDS 41 and 76. vides a large area of contact surface 


with the minimum of capacitive metal 
in both plug and socket. Hence the 


America’s foremost 
valve made in 
Britain's newest 
jattory, 
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Retail Prices: 


For 


AUTOVEYORS LTD., 84 VICT ORIA STREET, LONDON, S.W.? 


apial, ambi f deemed Penh enna 
. Factor 20, — : par 2 l 
. f Erie 1S : aa me Are you well connected? Try 
; : : 6 colours) : 
Perfect Service Peer i CLIX 
or instant replac t te } 
instant reptacemen : “par. | The Electro-Link with 159 Uses 


Positive Performance or a new 
Valve. That is the Ironclad 
Guarantee. So long as there is 
light and life in a Cleartron this 
Guarantee holds good. No 
matter where the Valveis bought 
any Cleartron Dealer will replace 
it instantly without cost or 
question. f 


Make sure of your Valves. 
Cleartron gives you increased 
volume, greater distance, purer 
tone, keener selectivity—and 
guarantees it up to the hilt 


C T.202A) at 15/ 
If your Deale 


d lify. \ does not yet carry 

four types—C.T.o- A Cleartrons, 
and C.T.15 at 32/6. : » 
C.T.25 and C.T.25B A with your usual 
Dealer’s name am:! 


(American types 
C.T.199 and address. ° 


CLEARTRON RADIO LTD., 


1 CHARING CROSS LONDON, S.W.! 
AND BIRMINGHAM. 


Phone— Regent 2231/2. "Grams—Cleartron, Westrand, London. 


The price is 
still the same 


Atthongh every Bowyer-Lowe N.F. Transformer 
very one of a range 


matches 

although every single Transformer 

gaarantee of service for twelve months after pur- 
_ chase; these trustworthy components actually 

cost less than most. The has 


Bowyer - Lowe 


Tested Components 


ur Special Radie Show Price List. 
Grace ein em your dealer or direct from 


BOWYER-LOWE CO., LTD., LETCHWORTH 


Shock Absorbing 


Valves are safe in Antipong Holders. Bafe 
from accidental shocks. Bafe from micro» 
phonic noises. Bafe from interelectrode 
capacities. The result ts richer, louder sig- 
nals and a longer life for every valve. The © 
Antipong Holder !s mounted on a Bakelite 
Ring. Universal Fitting. Ali screws supplied. 


NG € 
VALVE HOLDERS |= 


CLEARTRON 
BRITISH @ MADE 


A28 In anawerina these advertisements it is desirable to mention “ The Wireless World.’’ 
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H.F. AMPLIFIER DESIGN. 


Practical Details of a Successful Receiver. | 
By G. W. SUTTON, B.Sc. 


y X YITH a reéasonably, efficient aerial and earth 

system two stages of H.F. amplification will 

in general ensure the reception, if suitable 

valves and efficient design are employed, of all that is 

sufficiently above the prevailing level 

of atmospherics to be worth receiv- 

ing at wavelengths not less than 
about 200 metres. 


Methods of Stabilising H.F. 
Amplifiers. 


The methods which may be em- 
ployed to ensure stability can be con- 
veniently classed under the follow- 
‘ing headings :— 

(a) The separation, as far as pos- 


those portions at high H.F. potential (#.e., those connect- 
ing directly to the anode and grid of each valve), and 
arrangement of components to reduce magnetic coupling, 
with or without one or more of the succeeding devices. 

(5) The arrangement of successive grid and anode coils 
to produce negative magnetic reaction. 

‘(c) The provision of negative capacity reaction (2.é., 
the so-called ‘‘ neutrodyne ’’ system).’ 

(d) Loose coupling between primary and secondary of 
H.F transformers. 

(e) The introduction of resistance or its equivalent in 
the oscillatory circuits (z.c., the use of a potentiometer, 
variable, or fixed resisters, etc. ). 

(H) Detuning alternate circuits. 

(g) Using a preponderance of capacity in the tuned 
circuit. 

Of these, after testing and comparing their advantages 


and drawbacks, the writer has found that (a) in combina- . 


tion with (c) and (d) provides the most satisfactory 
coupling from the point of view not only of stability but 
also of selectivity. 
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ift 


Fig. 1.—Circult connections of the amplifier, which comprises two H.F. stages with balanced 
coupling, followed by a detector with reaction. 
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: In the first part of this article attention 
: - was drawn to the fact that the stability 
of an amplifier could be profoundly 
modified by stray couplings, both electro- 
static and electromagnetic, between valves, 
and a short experiment illustrating the 
magnitudes involved in both effects was 
: described. The writer has experimented 
: .with most of the simpler methods of © 
controlling these strays and proposes : 
now lo describe what he has found to be 
most effective. 


sible, of coils and leads, particularly mice Sees seins E Mele EE ese e eis: eee 
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narrow, 


Many experimenters consider that (e) in one of its 
several forms is preferable to (c) for balancing out the 
effect of stray capacity reaction, on the grounds of greater | 
certainty of operation. It is true that some forms .of the 

neutrodyne connection are difficult to 
adjust in the first instance, particu- 
‘larly to those unaccustomed to the 
vagaries of A.C. bridges; but the- 
construction: outhned below was 
adopted because of the certainty with 
which satisfactory operation could be 
obtained. There is no doubt of its 
greater efficiency when once adjusted. 
Many circuits have been described 
from time to time which employ the, 
method (f). The main drawback to 
this is inefficiency, which entails the 
use of more valves and a more bulky and expensive set. 

The tendency of a valve to oscillation is reduced by 
employing ‘larger condensers and smaller inductances in | 
the tuned circuits. Such an arrangement is also more 
selective, since the damping effect of the valve impedance - 
is less. The wave-band, which can be covered with 
stability and efficiency with a given set of coils, is very 
however, and this is the main disadvantage 
of (8). 

Method (b) was rejected after some experiments because 
of the precision with which the position of the coils had 
to be adjusted. A very slight movement, such as could 
easily result from plugging in a coil, was found to be 
sufficient to cause either over-stabilisation and consequent 


inefficiency, or self-oscillation. 


The circuit arrangement and coupling components de- 
scribed below were, therefore, designed with the object. 
firstly of reducing stray magnetic coupling to an absolute 
minimum ; secondly, of reducing the tendency to oscilla- 
tion by providing a loose coupling between primary and 
secondary windings of the H.F. transformers; and, 

7 thirdly, of balancing out 
any stray capacity coupling 
bythe neutrodyne method. 

It should be remembered 
that negative capacity coup- 
ling as ordinarily arranged 
will not balance out the effect 
of stray magnetic coupling. 
This is probably the reason 
why many people have failed 
to stabilise neutrodyne am- 
plifiers ; their coils happen to 
be so arranged that. oscilla- 
tion is set up by stray mag-. 
netic coupling, quite apart 
from the stray capacities 
which it 1s the purpose of the 
method to deal with. 
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H.F. Amplifier Design.— ; 

Fig. 1 illustrates the eircuit employed in these experi- 
ments. It will be seen that there is nothing origina] in 
the theoretical arrangement of the circuit. This and 
other methods of applying negative capacity coupling to 
the grids of the amplifying valves have frequently been 
described and explained in this journal, and it will. 


therefore, be unnecessary to discuss the principles in- 


ns 


= 


Fig. 2.—Secondary winding of one of the transformers, 
showing plug-in connections and ebonite supporting blocks . 
for the primary coil. 


volved. Satisfactory operation is a matter of practical 
detail. on 


Construction of the Coupling Coils. 


To comply with the first requirement mentioned above 
the three coils A, B, and C are mounted with their centres 
on a horizontal line and their planes mutually perpen- 
dicular. A convenient arrangement is illustrated in the 
photograph (Fig. 5). The distance between the centres 
of the coils is 8in. 

Coil <A 
consists of 
a 15§-turn 
primary 
and a 35- 
to 40-turn 
sec ondary 
wound side 
by side in a 
single layer 
on a cylin- 
der made 


Fig. 3.—Primary 


coil, showing 
tapping point and fr 3 si se 
pin connections. strip of 


vlayer of about 47 turns occupies 1#in. 
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‘* leatheroid.’’ The cylinder was made 3in. in diameter, 
and as No. 28 $.W.G. D.C.C. wire was used, the single 
The number of 
turns on the secondaries of the three coils is adjusted to 
give equal condenser readings for some particular wave- 
length. This is a great convenience when tuning to dis- 
tant stations. When wound, the cylinder is mounted on 
an ordinary coil plug, the ends of the secondary being 
connected to the pin and socket, while two valve-pins are 
soldered to the ends of the primary and make connection 
to suitably mounted valve sockets. 

The transformers B and C are similar to each other. 
In order to ensure the correct magnitude and phase of 
the neutralising potential to be supplied to the grid, 1 
is as well to adopt the scheme illustrated in Fig. r in- 
preference to connecting the neutralising condenser to a 
tapping. on the secondary. The writer has frequently 
found it a matter of great difficulty to obtain a satisfac- 
torv balance with the latter method of connection, whereas 
the only trouble he has experienced with the former has 
been due to the use of a neutralising condenser either too 


small or too large for the purpose. 


5 
a 


WA = 


-5 
Sa 


Fig. 4.—Complete transformer in process of assembly. 


The primaries of the transformers B and C each con- 
sist of 30 turns of No. 28 S.W.G. and D.C.C. wire in 
a single layer on a 2ł}in. ‘‘ leatheroid’’ cflinder. A tap- 
ping is brought out at the 15th turn. The secondaries, 
on a 3in. diameter tube, as before, need only be rin. 
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long. The primary ‘is 
slipped inside ` the 


Fig. 5.—General view of 
the amplifier, skowing 
relative position of the 
coupling transformers 
ard tuning colls. 
secondary in each case, 
and the three connec- 
tions soldered to valve 
pins. -The secondsry 
is, of course, con- 
nected to the pin and 


socket of an ordinary 
coil plug, as with coil 
A. 


Obtaining Eh 
neutralising balance is ` 
most easily carried out by tuning to the local station, 
turning out one or other of the H.F. valve filaments and 
adjusting the corresponding neutralising condenser for 
minimum sound in the telephones. 
some indication may be gathered, even if'exact balance 
is impossible, as to whether a larger or a smaller con- 
denser would be more satisfactory. In the  writer’s 
Opinion it is more difficult to judge this by the oscillation 
method, apart from the risk of annoying the neighbours. 
It will be found that satisfactory balance by means of 
the neutralising condenser can be obtained with the 
primary one way round only. If, therefore, trouble is 
experienced in this operation, the primary should be in- 
serted in the reverse direction before a smaller or a larger 
neutralising condenser is tried. 

On the writer’s own set it is only necessary to employ 
the capacity balance on the shorter wavelengths (about 
300 metres downwards). Above this the stray couplings 
are insufficient to produce oscillation, at least with the 
tvpes of valves so far tried, 


KS 


separated by strips of fine corrugated card, 
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It will be seen from the photograph that provision is 
made for magnetic reaction to the grid coil of the detector 


valve. This is with a view to removing the damping 
Using this method, due to cumulative grid rectification, when such is 
employed. 


The photographs, Figs. 2, 3, and 4, show the general 
construction of the H.F. transformers and the method of 
plugging-in on the baseboard of the set. By mounting 
the three primary tappings on valve-pins held by a strip 
of ebonite and arranging valve sockets in corresponding 
positions on the baseboard, it is possible quickly and 
efficiently to switch out of circuit one or both of the 
H.F. valves. These transformers cover a range of 
approximately 250 to 550 metres, With 0.0003 mfd. tun- 
ing condensers. Higher wavelength coils are constructed 
on similar lines. The primaries are kept to a single 
layer, where necessary, ‘by reducing the gauge of wire 
used. The secondaries are wound in two or three layers. 
and the 


windings are protected with a binding of empire tape. 


General Notes. 
The Belgian amateur K2 working on 5 
metres is anxious to work with English 
amateurs on this wavelength. Correspon- 
dence via Reseau Belge, 11, Rue du 
Congrés, Brussels. 
Mr. F. A. Mayer (2LZ), of Wickford, 


Essex, was in telephonic communication 


- Bees p anes art aon oneness ees irate seserian prteeeeeseeeneeesees : Mr. 
TRANSMITTER, NOTES ` 
AND QUERIES. 


R. Pirotte (B4RS), of Verviers, 
Belgium, states that he worked with 
New Zealand 2AE on August 30th at 
5 a.m. on 41 metres, with an input of - 
45 watts unrectified alternating current. 

Mr. A. Acland (20D), Kenwell, Box- 
ley Road, Chatham, is transmitting by 
means of an underground aerial, and 


with Mosul on Sunday, September 6th, 


‘working on 45 metres. 


Sefir. Pozzi Silvio (ELAS), Corso 
Torino 1. Novara, Italy, is transmitting 
every evéning on 235 metres at about 
11 p.m., and listening on 20-30 metres. 
He will be glad of reports from British 
amateurs and would like to get into com- 
munication with British transmitters on 
these wavelengths. 

It is understood that all licensed 
receiving stations in Germany are given 


Ct ee ee eee eee ee ee eee eer reer ree ee ee eee eee ee es 


the distinguishing © numbers 
DEO002, etc. 

Mr. M. H. Wilkinson (2YW), Souther- 
lea, Batter Lane, Rawdon, near Leeds, 
will welcome reports and would be glad 
to arrange tests with other amateurs. 

Mr. P. Brian (6GW), 79, Lakey Lane, 
Hall Green, Birmingham, transmits 
almost daily on 23 metres and will wel- 
come reports. 


will welcome reports. 


QRA’s Identified. 


Thanks to the courtesy of several of 
our readers, we are now able to give the 
QRA's of the following stations :— 

M1DH.—Sergt. Hall, No. 6 Sqdn.. 
R.A.F., Mosul, Iraq. (This station used 
to operate with call sign GHH.) 

KY5, Oberdeitsche  Funkverband, 
Stuttgart, operated by F. Sabrowsky, 
Gutenbergstr. 62, Stuttgart. 
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Preventing Interference. 
(No. 233,416.) 

Readers ‘who live in thickly populated 
districts in which there is a considerable 
number of electrical power cables, fre- 
quently experience interference from 
these sources. The interference is of a 
low-frequency nature, and arises chiefly by 
- ordinary induction effects, and possibly, 
to a certain extent, by earth current leak- 
age. A system of overcoming this. diffi- 
culty is described in the above British 
Patent by T. G. Threlkeld and A. W. W. 
Butterfield The idea consists in screening 


TO - » , 
RECEIVER = 

c 
Three-wire aerial system for reducing 


interference from low-frequency sources. 
(No. 233,416.) 


2- 
n 
—_— 
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an ordinary receiving aerial A, having a 


down lead L, by two wires S, and 8,, 
arranged parallel with the aerial. The 
two screening wires S, and S, are provided 
with down leads D, and D,. These are 
connected to earth through a damping 
system. The down-lead D, is connected 
through a variable inductance H, and re- 
sistance R,, while the other down-lead 


D, is connected to earth through a vari- 


able resistance R,. The ordinary earth is 
not used with the receiver, a counterpoise 
or earth mat C being substituted. It. will 
be seen that the screening wires 8, form 
an easy path to earth for low freauency 
currents, and the damping system R,, H, 
R, tends to make them practically 
aperiodic in so far as radio-frequency 
currents are concerned, thereby lessen- 
ing their effect upon the radio-frequency 
currents in’the ordinary aerial A. We 
should imagine that the device would be 
quite successful, but might result in some 
rather peculiar receiving effects so far 
as the radio-frequency side of the question 
is concerned. This would largely depend 
upon the constants of the screening wire 
circuits. 
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A Geared Coil Device. 
(No. 233,213.) 


British Patent No. 233,213, granted to 
H. Bowers and E. V. Bowers, de- 
scribes a form of tuning coil control 
which is jilustrated in the accompanying 
diagram. One coil is fixed to an insulating 
support attached to the front panel of the 
receiver,- but has been omitted from the 


diagram for the sake of clearness, while 


the other coil M is attached to an insu- 
lating strip Y, which is mounted on the 
end of a shaft X, held in a bracket B. 
A knob and dial, fixed to the front of the 
panel, are provided at the back with a 
pinion G, which engages with a rack R. 


The rack is provided with a slot Z and 


works on a pin O. The rack R is con- 
nected with the shaft by means of a 
crank arm C. A helical return spring 
is provided to prevent any “ back-lash ”’ 
in the movement. Thus it will be seen 
that on rotating the knob the pinion will 
cause the rack to move on. the pin O, 
and the motion imparted to the shaft X 

Z 

f 


M G o R 


Coil holder with rack and pinion move- 


ment, (No, 233,213.) 

through the crank arm will cause the 
coil to vary its position with relation to 
the coil F.. The device may be used, of 
course, simply for varying the coupling 
between two inductances, or the mduc- 
tances may be connected in series or paral- 
lel, and arranged as a variometer. 
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Ri” Brain Waves of the Wireless Engineer. 


Neutralising the Effect of Distortion. 
(No. 283,417.) 


A very ingenious scheme for neutralising 
the effect of distortion, which has been 
devised by P. W. Willans is disclosed 
in the above British Patent, the scheme 
being diagrammatically indicated by the 
accompanying illrstration. It js well 


-known that if reaction is used in receiv- 


ing telephony the sharpness of the tuning 
causes unequal amplification over the 
range of the side-tones, and inevitably 
results in distortion, since there is a 
greater reduction in the amplitude of the 
higher side-tones than in those of the 


An ingenious method of correct 
tortion due to reaction. (No. 23 


dis- 
»417.) 


lower side-tones. The idea of the inven- 
tion consists in increasing the amplitude 
of the higher side-tones in the audio- 


frequency stages, the amplitudes of which 


have been decreased in the radio-frequency 
stages more than those of the lower side- 
tones, which are comparatively unaffected 
by the use of reaction. Referring to the 
accompanying illustration it will be seen 
that valve V, represents an ordinary re- 
generative circuit, the anode circuit L, 
reacting into a tuned grid circuit L,, C,, 
the total resistance of which is repre- 
sented diagrammatically as X. ` A c'reuit 
consisting of an inductance L,, a resist- 
ance R and a capacity C, is connected in 
the anode circuit of this valve, and is 
also connected across the input of the valve 
V.. The capacity, C,, is merely a by-pass 
condenser, offering a high impedance 
to the low-frequency currents, compared 
with the impedance of R and L,. The re- 
quired correction is obtained by making 
the ratio of the resistance R to the in- 
ductance L, half that of the effective re- 
sistance of the circuit L, C, to L,. It is 
stated that the value of the resistance R 
may be of the order of 3,000 ohms, and 
the value of the inductance L, may be 
about 0.2 henries for use in conjunction 
with a regenerative valve having an in- 
ternal impedance of about 100,000 ohms. 
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: A New System of 


SHORT WAVE 


TRAN SMISSION. 


Vertical Projection of Wireless Waves: 


- i 
SiT -WAVE research work in the General Elcctric 
Company’s laboratories in America has revealed un- 
expected phenomena and new laws of wave pro- 
pagation which are likely to haxe an important bearing 
on radio developments of fhe future: Simultaneously 


with the work which has led to these discoveries by prac- 


Measuring the intensity of the radiation from an aerial trans- 
mitting horizontally polarised waves. 


tical research, theoretical work has been done, notably 
by Sir Joseph Larmor, in England, and by Dr. H. W. 
Nichols, of the Western Electric Company, which gives 
a promising explanation for the phenomena observed. 


Horizontally Polarised Waves. 


The tests have shown that a new form of wave propa- 
gation by horizontally polarised waves may be used to 
great advantage in radio communication. In optics it has 


By E. F. W. ALEXANDERSON. \ 


always been recognised that wave motion in the ether 


may have two planes of polarisation, but in radio we 
have always been working, until recently, with vertically 


. polarised waves, and our transmission formulas take no 


account of the possibility of horizontally polarised radia- 
tion. The reason why horizontally polarised waves have 
been neglected in the past is probably the fact that the 
receiving instruments used.at presgnt give no indication of 
such waves close to the earth, and measurements in the 
neighbourhood of such a station would give no evidence 
of any radiation whatever. -At distant points the signals 
are, however, fully as strong as the signals produced by 
the ordinary waves. The waves do not follow the surface — 
of the earth like the long waves, but are launched up- 
wards into space and travel in a curyed trajectory through 
the upper atmosphere. When the wave returns to earth, 
it is vertically polarised, and can, therefore, be received 
by ordinary means. | 
Experience with horizontally polarised waves has so 
far been confined to short wares, but antenna systems 
are being erected for making similar tests at long waves., 


The antenna system on the site of the research labora- 


Experimental short wave transmitter used to energise the aerial. 
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Experimental antenna system used at the G.E.C, research station, Schenectady, for the production of horizontally polarised waves. 


tories of the G.E.C. of America, which has been used 
for the experimental transmission of horizontally polarised 
waves on short wavelengths, can be seen above. 

Scientists are not yet able to foresee quite what 
relation the discovery of horizontally polarised waves will 
have to the problem of reduction of static, but it is prob- 
able that it will open up new possibilities for further pro- 
gress. They hope to find that fading phenomena are 
directly due to the change in the plane of polarisation, 
and if methods can be found of receiving the component 


Cromer. 

American :—1XD, 3CU, 5ATT, 5KC, 
5MKT, 5PI, 5WM, 8DGM. Oanadian: 
—4IM. French>—8AG, 8BP, 8EU, 


Pee POP oars es OOnPSseiass arto seeerer SOSesee 
e 


Se OSSreeS Sees recerestesesrwnaseeserse ° 


Calls Heard. 


of the wave which has not changed into the vertical plane, 
it will- probably be found that static is. less disturbing. 
Most radio amateurs belicve in the future possibilities 
of shott-wave developments, but at the present time these 
new methods are not sufficiently developed, and no effec- 
tive substitute exists for the high-power long-wave trans- 
mitters, such as are installed in the principal transoceanic 
stations of Europe and America, where commercial long- 
distance service is required during renee -four hours of 


the day. 


can :—1EP, 1AW, 1UW, 1RBA, 2ACN, 
2CVU, 30T, 3EN, 3FRE, 4A8Z, ARL. 
9CH, OTC, WIZ. WAP, WNP, NUMM. 
New Zealand : -—2AC, 2AE, 2AF, 


8GW, 8NA, 8RLH. Belgian —D2, Z2. j 4AS, 4AK, 4AR. Australian -2BC. 

Swis: —9RNA, Q9WWZ. Dutch: — Extracts from Readers 2YI, 3BD, 5BG. Chilion-—2LD. 

PCMM, 5PM. Italian :—10S. Unknown: L Brazilian s—lAF.. Argentine :—CB8. 

—KVT. (30-100 -metres.) Oss. Sundry :—BER, PS, L8JB, AIN, JKN, 

(0-v-0.) ALFRED A. BARRETT —űćċěė—j cccccssssccsssscssssesucsssserscessvecesasveesanveecen : SGC. P. H. Dorte 

Ronana. (SORMEN: TIAS, DAU, TAY, IBS. EAC9. EARI, RENE) weeny): 
NUMM, HORNA, H9WWZ., KAV, POF, ding. 

(August Ist to 18th, inclusive.) AGA. KJ5, KKI, OCTU, FBI, IR7AR Reading 


British :—2ARL, 2DF, 2IN, 2NJ, 
20Y, 2RG, 2V0, 2VX, 5HX, 5NJ, 5ZA, 
6BD. 6DN, 6LB, 6YC, 5ZHC, GFD, 
MZX. French :-—FTJ, 3CA, 8CQ, 8EAA, 
8ED, 8FQ. 8GW. 8HLL, 8HU, 8NA, - 
8QQ. 8SSI, 8TOK, 8U0U, 8WAG, 
8XNAZK, 8XG, 8Y<AG. Belgian :—¥E2, 
G6, H6, P7. R2. Z9. 4RE. Dutch -— 


RDW, RAU. 


Weybridge. 
(August 19th-23rd.) 


CSOKI, Y7XX, M1DH, XY, LAl, KXH, 


(Reinartz and 1 L.F.) 
P. H. Bricstock TRASLER. 


British :—20D, 2LZ, 2KF, 2NM, 2FO, 


(July lst to August llth on 20-80 
metres. ) 

British :—2KZ, 2VX, SMA, 5WQ, 6FQ, 
6UT. French -—8AG, SALG, "BALL, 8Cs, 
8EC, BEF, 8FQ, 8GRA, 8HGV, BHU, 
8KL, 8MN, 8MY, 80K, 80Q, 8QQ, STK, 
8TOK, 8SM, BW AQ, 8ZZ, Y2. Bel- 
qiun -—BF8, ATU, X2, B2, B4, 4VA. 


OAS. OBX, OPM. ORM. 2PZ. PCMM, 5DH, 5LF, 6MP. French:—8ÉE, 8CT, U.S.A. :-—2XG, 4EET, 2BEE, 1VW, 
PCUU. Swedish -—SMLZ. SMTN, 8CO, 8ALG. 8PRI, 8QQ, 8JC, 8TOK. 9DEX, 1AHG. Dutch OLA, OZA, 
SMUK. SMUV, SMXU. SMYU. SMYZ. ZItalian:—1BS. 1RT, 1GN. 1AF, 1AY. OXW, OBA, OOH, OHB. Italian. — 
New Zealand :-—1AX, 2AC, 2AE. 2XA, Swedish: — SMXX, SMZS, SMXU, 10H, 1RT, 1FZ. Argentine :—BAl. 
4AK, 4AR. 4AS. Australian -—2BC. 21J, SMYV. SMKX. Belgian C6, 4RE. Chile :—-1EG. Sise :—9HO. Danish: 
2YI. 3BD. SEF. Mixeellaneous:— = Spanish: — 2NL. Swisa: — OBR. —7AR. Japan :-—J2yI. 


CHIEG, CH2LD, WAP, 


WNP, NRR, 
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in that language. A similar statement appeared recently in 
Novosti Radio, of Mostow. The following reply was sent by 
the director of the station in answer to @ query made on this 
point :— i g 


“To the Kiev Divisional Department of S.E.U. (Soviet 


TE Esperantist Union). ; | 
“In aħswer to No. 41° I. inform .you that the note was 
printed- in the journal Novosti Radio, No. 24, by student 
K.P.I., Comrade Shaparenko, who was travelling to Nijni- 
Novgorod ‘ria Moscow for practical work. The said note was 
no doubt prblished on his own initiative without any authority 
or justification. 
7 “ Director of Kiev Radio Station, 
“July 29th, 1825.” “KHOMENKO.” 


Recently the Kiev Divisional Department of S.E.U., on the 
invitation of the radio station, organised Esperanto courses for 
radio amateurs, and is now arranging the organisation of 
Esperanto courses in the station after the system of the Moscow 
station MGSPS. ROBERT WOOD. 


Upper Holloway, London, N.19. 


SUPERSONIC versus NEUTRODYNE. ` | 


Sir,—The recent article by Captain H. J. Round, M.C., on 
“Selectivity ” must have given many readers of Zhe Wireless 
World considerable food for thought. Captain Round’s admir- 
able summary of the nature of the problem and the lines on 
which a solution may be sought is conspicuous among con- 
temporary literature inasmuch as an actual quantitative state- 
ment is given of what it is desirable to achieve and how it 
may be achieved. The “brass tack ” is sadly to seek nowadays 
and is proportionately the more welcome when found. 

The deductions made by the author of this article in respect 
of the comparative merits of the supersonic and neutrodyne 
systems, however, provide material for a controversy on which 
I cannot refrain from embarking. Captain Round does not 


appear to do justice to the supersonic system, and while there. 
are undoubtedly many arguments to be advanced in favour of 


neutrodyne receivers, and which have been fairly advanced in 
the article in question, it is submitted that the ‘‘super’’ has 
been altogether too sweepingly condemned. 

Captain Round’s criticisms of the supersonic system may be 
classified under the following headings :— 

(1) The supersonic receiver tunes in two frequency channels 
simultaneously, thereby admitting interference through the un- 
desired channel. 

(2) It is unsafe to employ this system with an open aerial. 

(3) It receives signals from stations operating within the 
intermediate frequency channel. 


_ heterodyne oscillator. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,” 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


ESPERANTO LESSONS FROM KIEV. 


Sir,—I see in the correspondence pages of Wireless World 
for August 12th the statement that: the radio station of Kiev 
broadcasts in the language Ido and will answer questions sent 


Taking these criticisms in the abeve order, it must be 
admitted that (1) is, prima facie, a defect in the supersonic 
system. On closer analysis, however, Captain Round’s objec- 
tions would appear to be unfair. The requirement is that 
signals -from a station at a range of two miles from the receiv- 
ing set should be capable of being reduced to an intensity of. 
wbo Of those in tune, and this can invariably be achieved in 
practice by selecting one or other of the two -settings of the 


` 


In describing this process” as “hoping for luck,” Captain 


Round is surely a trifle pessimistic! In this country, at any. 


rate, nobody is unfortunate enough to- be within two miles of 
two broadcasting stations, ond . b gi 
even if such a state of affairs 
were to arise it would require 
a really alarming coincidence 
before the supersonic system 
proved ineffective. 

Referring to Fig. 1, let us ima- 
gine a scale of frequencies, to 
be plotted along the straight line AA’, and suppose that it is 
required to receive a station operating on frequency B. This 
can be-done by setting the oscillator of the receiver either to 


| 
| i 
a,Aag C 8 C aAa? 
Fig. 1. 


= frequency C or frequency C’. 


If a strong station is operating at frequency A and the 
numerical difference between AC and CB falls within the 
audible range, interference will occur, and it will then le 
necessary to change the oscillator frequency to C’. If inter- 
ferencé is caused in this case it can only be from a strong 
station A’ such that the difference between A’C’ and C’B is 
an audible frequency. l ; 

The conditions of fatal interference are thus that there should 
be two stations of strength one hundred times that of the 
desired station, one operating between certain limits of fre- 
quency a, and a,, and the other operating within the limits 
a’, and a’,. Even under these conditions, we fall back upon 
directional methods, so it would barely seem possible that cir- 
cumstances could arise which would make the supersonic system 
ineffective. 

Referring to paragraph (2), the danger which Captain Round 
mentions must be admitted as a possibility in the course of 
tuning-in, when the aerial may for a moment be in resonance 
with the oscillator. Such a state of affairs is just as transitory 
as the oscillations generated in a set in which free reaction is 
used, and need not be considered any more seriously. On the 
other hand, it is clear that when a station is properly tuned 
in, the aerial is in tune with the signals it is desired to receive 
and the oscillator definitely out of tune by a predetermined 
amount. This is a safeguard which must be considered as 
supplementary to any balancing circuit that may be employed 
for keeping the oscillations out of the aerial. 

If these precautions are deemed to be insufficient for absolute 
safety there remains the added Pony of using a loose- 
coupled aerial tuning system, and this, the writer submits, is 
an entirely satisfactory way of using an open aerial with a 
supersonic receiver. l 

The objection referred to under paragraph (3) raises a matter 
of very great interest. I believe that it is not generally recog- 
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nised that one of the most prevalent sources of intermediate 
frequency interference lies in the frame aerial itself when 
directly coupled to the set, owing to the fact that the e.m.f. 
directly induced in it by an intermediate frequency station is 
applied across the grid and filament of the valve. This is in 
sharp contrast to the case of an open aerial similarly connected 
in which the e.m.f. from such a station is induced only to a 
negligible extent in that part of the aerial which is included 
between the grid and filament. The result of this difference is 
that whereas in the open aerial it is only the volt-drop across 
the A.T.I. due to the forced oscillation which is applied to the 
grid and filament, in the case of the frame aerial it is the 
forcing voltage. 

In order to make an exact comparison between the two cases 
Jet us examine the cases of an open and a frame aerial respec- 
tively, having each an inductance L, a capacity C, and negli- 
gible resistance. Suppose, further, that an e.m.f. E (sine wave) 
vf periodicity © be induced in the two aerials. 

The current in each case will be 


E 


~ Ca 
and the volt-drop across the inductance 
Lok 


Lw — Cw 
In the case of the open aerial this will be the total voltage 
applied to the grid of the first valve, but in the case of the 
frame aerial the e.m.f. E will aiso be added. 
If Ve and Va are the voltages in the frame and open aerial 
circuits respectively we have therefore 2 


Lok x 
Cite o ES Cw 
I l Lu — l 
sa Cw oy) Cu 
< Lw E 
Vas = at, 
Eau 
A 6 
and this gives 
Viy T 
co LCw . 


If the circuits are tuned to a periodicity «’ we have 
LC w” =1, and hence the last equation may be written— 
Va w P 


Yr oa fa’ 
where f and /’ are the corresponding frequencies. 

Considering now the case of intermediate frequency inter- 
ference, suppose in the above equation that f, the intermediate 
frequency, ìs 50,000 cycles per second, and f’, the frequency to 
which the set is tuned, is 800,000 cycles per second, then we 
have— = 


Va ] 
Vr 256’ 


that is to say, the interfering voltage for the same e.m.f. is 
256 times as strong in the frame acrial as in the open aerial. 

To counteract this defect of a frame aerial I have for some 
time past employed a frame aerial constructed as shown in 
Fig. 2. Here the inductance L, consists of a number of turns 
wound on a frame of the usual type, and tuned by a variable 
condenser, and the inductance L, consists of an equal number 
of turns wound on the frame in the opposite sense, and untuned. 
The voltages induced in L, and L, respectively, by any source 
are equal and opposite, but whereas a current is generated in 
the circuit L,C when in resonance to the induced voltage, no 
material current is generated in L, 

n the case of a signal of wavelength greatly in excess of 
that to which L,C is tuned, the voltage across L, is substan- 
tially equal and opposite to that across L,, and as a result the 
voltage applied to the grid of the first valve is zero. On the 
other hand, if the wavelength of the signal corresponds to the 
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resonant frequency of L,C, the voltage across L, will be large 
in comparison with that across L,, and the received signal will 
be of substantially the same strength as without the additional 
winding. 

The effect of this arrangement in eliminating intermediate 
frequency interference is most surprising, and while it is 
obvious that signals may be picked up on the coils of the inter- 
mediate amplifier itself, interference in my own set has on many 
occasions been reduced from an intolerable volume to quite 
negligible, if even perceptible, proportions by the inclusion in 
circuit of the ‘‘counter-winding ’’ L,. 

Reverting to the main ques- 
tion, the objections raised to 
the supersonic system do not on 
the whole appear to be so 
serious as his article would 
imply. The objections to high- 
frequency amplifiers with vari- 
able tuning on each stage, how- 
ever, seem to be, if anything, 
more serious. In the first 
place, uniform performance on 
all wavelengths with constancy 


TO RECEIVER 


Fig. 2. 


atum, and is far more easily attained with the supersonic 
system than with the neutrodyne. Secondly, there is the 
question of tuning adjustments. 

With regard to the first there are so many possibilities in the 
design of this amplifier, and so many arguments which can be 
brought forward in favour of the long-wave constant frequency 
amplifier as opposed to the short wave variable frequency type 
that a complete discussion is outside the scope of the present 
vote. : 
With regard to the second question, I would protest that I am 
not bigoted in the matter of multiple adjustments when it is not 
necessary to use all of them to tune a station in. A great 
feature of the supersonic receiver in this respect seems to be 
that searching can be carried out with two adjusting handles, 
and if then it is necessary to obtain greater selectivity or to 
improve the performance in anv respect other adjustments can 
he brought into play. There is no point, it is submitted, in 
reducing the number of adjusting handles below two, as it is 
perfectly easy to work one handle with each hand, but when 
even as few as three tuning handles have necessarily to be ad- 
justed, and the tuning is equally dependent on all three, the 
matter becomes altogether more difficult and tedious. 

With the neutrodyne sets as at present on the market it is 
necessary to know the wavelength before reception can be 
carried out, unless laborious searching is resorted to. On the 
other hand, with an instrument of the sensitivity of the super- 
sonic receiver we can search with the greatest ease by means of 
the standard two tuning adjustments, and whenever it is desired 
we can switch in a loose coupler in order to get the added 
selectivity which is provided by high-frequency tuning. 

Doubtless the future will bring forth a neutrodyne receiver 
in which these multiple adjustments are reduced to two, .or 
possibly even one, but this is a production proposition which 
requires a very great deal of exactness to achieve, and when 
it is considered how very easily a supersonie set can be con. 
structed, which has no necessity for this mechanical arrange- 
ment, it is to be doubted whether the achievement is worth 
while. However, in respect of the question of adjustments it 
is quite clear that this is less a matter of fact than of opinion, 
and I am only stating my personal views on the subject. 

London. P. W. WILLANS. 


MOSUL ON ONE VALVE. 


Sir,—Under the “ Calls Heard ” section of The Wireless 
World for August 26th I note with surprise that Mr. T. 
Geeson (2S0) makes a claim for record reception on one valve. 
I receive IDH Mosul regularly at strength R4, and I have 
also heard this station working G2NM in daylight. 

The above reception is with a one-valve Reinartz with a 
short and very badly screened aerial. A. T. WILSON. 


Glasgow. 
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Readers Desiring to Consult “ The Wireless World” Information Dept. should - 
make use of the Coupon to be found in the Advertisement Pages. 


Filament Supply of Two-volt Valves. 
CORRESPONDENT who is con- 


structing a four-valve receiver in 
which he intends to use two-volt 
valves throughout, in conjunction with a 
two-volt accumulator, is in considerable 


doubt owing to the views expressed in . 


this section of the journal in our issue of 
August 19th, and enquires whether, in 
view of our statements, it will be abso- 
lutely imperative to employ a four-volt 
accumulator. a 2a 

It is, of course, by no means necessary 
to resort to the use of a four-volt accumu- 
lator, and in any case it is extremely bad 
pe to resort to the use of an accumu- 
ator having a voltage in excess of that 
normally required by- any given valve 
according to the voltage rating stated by 
the manufacturers. It is probably safe 
to say that the average broadcast listener 
employs an accumulator whose ampere- 
hour capacity is apt to be on the small 
side, and, moreover, it is usually found 
that the accumulator is placed on the 
floor at a little distance from the set and 
connected to the L.T. terminals by a few 
feet of ordinary five-amp. lighting flex. 
Now, dealing with the accumulator first, 
it is necessary to employ .an instrument 
having as large a capacity as possible, 60 
or 80 actual ampere-hours being the type 
recommended. The accumulator being a 
two-volt, and not the more customary 
four- or six-volt unit, will not be unduly 
bulkv—hot more so, at any rate, than 
the average six-volt, 70 A.H. accumulator 
customarily used by the amateur. With 
regard to the usual type of "flex ” used, 
its resistance will be found in most cases 
to be sufficient to stop reception through 
the reduction in filament current, since 
it is usually constructed of 14 strands of 
No. 36 gauge wire. It becomes necessary, 
therefore, to use a length of very stout 
flexible wire sold by electricians for use 
with portable electric heaters, etc., and 
usually known as ‘‘power flex.” The 
resistance ig very much lower. owing to 
the fact that 110 strands of No. 36. in- 
stead of 14 are used in its construction. 


Amateurs. will probably remember that . 


eyen in the case of two-valve sets 8o'd 
complete with two-volt valves, manufac 
turers usually supply a length of this 
wire for connecting the accumulator to 
the set. Even then, in the case of a four- 
valve set, it is advisable to stand the 
accumulator near the set, in order to use 
as short a length of connecting wire as 
possible. In no case should filament 


rheostats be included in the set, unless 
one can be quite sure that no resistance. 
is left in circuit when set at maximum. 
The same remark applies in the case of 
rheostats of the carbon compression type. 

Our reader is therefore advised to do 
four things in order to avoid the use of a 
four-volt accumulator. Firstly, to use 
as large a capacity two-volt accumulator 
as possible; secondly, to short-circuit his 
filament rheostats; thirdly, to use ‘‘ power 
flex”; and, lastly, to use as short a 
length of connecting wire as possibile 
between accumulator and set. 


ooo 
Correct Methoi of Using Measuring 
Instruments. 


ig is frequently desired by many 
readers to make use of various 

measuring instruments ın the circuits: 
of their receivers, in order to determine 
accurately such quantities as the value 
of the steady anode current in the plate 
circuit of a valve, or the actual voltage 
difference between the two ends of the 
filament as distinct from the accumulator 
voltage. = 
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Correct fositions for indicating instru- 
ments in a single-vaive L.F. amplifier. 


In order to obtain a clear understanding 
of the correct connections of the various 
measuring instruments, we have illus- 
trated a typical L.F. amplifying circuit, 
with various measuring instruments cor- 
rectly connected up in their respective 
positions. 

Take, for instance, the filament volt- 
meter: it will be seen that connected as 
it is it will accurately indicate the voltage 
drop across the filament. Quite a iarge 
number of people are apt to make the 


connections to the wrong side of the fila- 
ment rheostat, so that the voltmeter indi- 
cates the drop across. both filament and 
rheostat. The connections shonld be made 
quite close to the filament sockets on the. 
valve holder, as with large filament cur- 


. rents the voltage drop in the wiring of 


the set may.be considerable. It is essen- 
tial to use a high resistance voltmeter 
when desiring to measure the voltage 
across the filament, otherwise a fictitious 
reading will be obtained. In the case- of 
most of the cheaper grades of voltmeter 


upon the market, a noticeable drop in 


the filament brilliancy will occur immedi- 
ately the voltmeter is connected up. 

‘he ammeter associated with the fila- 
ment of the valve is very useful in the 
case of correctly adjusting the filament 
temperature of dull emitter valves par- 
ticularly those with oxide-coated filaments, 
but care should be taken to connect ıt 
so that it indicates the current of only 
the particular valve whose filament tem- 
perature it is desired to adjust. It is of 
little use to place it in one of the common 
L.T. leads, unless it is desired to ascer- 
tain the total current from the accumu- 
lator. The voltmeter across the grid 
battery is useful when desiring to ascer- 
tain accurately the steady voltage im- 
pressed on the grid in the case of adjust- 
ing an L.F. amplifier. Similarly the 
milliammeter in the plate circuit of the 
valve is a useful instrument to use in 
order to determine whether a power valve 
is operating on the correct portion of its 
curve. The needle of this instrument 
should remain steady when telephony is 
being received. Flickering of the needle 
indicates insufficient H.T., incorrect grid 
bias, or overloading of the valve. 

The H.T. battery voltmeter can either 
he connected across from the common 
H.T.— to any particular H.T.+ tapping 
as required, or can be used to ascertain 
the total voltage of the battery; but here 
again the cheap voltmeter used by most 
retailers for testing batterigs will not 


aly give a fictitious reading but will 


do actual harm to the H.T. battery, owing 
to the heavy current taken. When con- 
necting a voltmeter directly across the ter- 
minals of an accumulator it is necessary 
to see that the accumulator is actually 
delivering current to the valves in order 
to obtain a true idea of the actual charge 
inside the accumulator, since even if a 
high resistance meter is used, a false ide. 
will be obtained of the condition of the 
accumulator if tested on open circuit. 
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Range of a “ Standard’’ Four-vaive 
Feeiver. 
© CORRESPONDENT seeks our ad- 
vice upon the question of a suit- 
able set to receive all main B.B.C. 
stations on the leud-speaker, using a nor- 
mal aerial and earth. He states that he 
is at present using a “standard” four- 
valve set employing one’ stage of tuned 
anode H.F., detector with reaction, plus 
two transformer-coupled L.F. stages, but 
results are very discouraging, and he 
therefore proposes to use five valves by 
converting the set to two tuned anode 
slages. 

This course of procedure is certainly 
not to be recommended, since in our 
opinion if our reader does not obtain satis- 
factory results on one tuned anode stage, 
he will do no better by adding a further 
stage. It is quite a fallacy, but unfor- 
tunately a very prevalent one, to. suppose 
that, it is necessary to employ a receiver 
having a large number of H.F. stages for 
the purpose mentioned by our reader. 
Using a reasonably efficient aerial and 


earth system, all main B.B.C. stations. 
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elusive station will bring in‘also a medley 
of discordant sounds due to atmospherics 
and such-like annoyances. 

We are of opinion, therefore, that either 
our reader’s set is not very efficiently 
constructed, or that his aerial and earth 
system require to be improved. The dif- 
ference between a poorly laid out receiver 
and a technically well laid out receiver 
employing the same circuit and the same 
components is too little realised by the 
average set user. Similarly the enormous 
advantage that can be obtained by rais- 
ing the aerial ten or twenty feet above 
its uormal level is far too litfle empha- 
sised in many technical publications. 
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Alternative Crystal Rectifier. 


READER is desirous of building a 
four-valve receiver in  wmch 
optional crystal rectification is 
obtainable, a stage of H.F. being incor- 
porated into the receiver irrespective of 
whether valve or crystal secltication is 
to be used. It is also required that jack 
switching be employed to eliminate the 


H.T + H.T. + 


Four-valve receiver with alternative crystal rectification and jack switching for the L.F. amplifying valves. 


are quite comfortably within the range of 
a good four-valve set. If two tuned 
anode stages are used, the extra sensiti- 
vity provided by the additional H.F. 
stage is offset by the deliberate damping 
that has to be introduced to effect 
stability, and there is no more likelihood 
of distant stations being recgived. It fre- 
quently happens that the reduction in 
sensitivity brought about by the damping 
that has to be introduced more than 
counteracts any additional sensitivity 
due to the extra H.F. stages. This is 
quite apart from such disadvantages as 
the complication of tuning due to the 
additional controls and the additional 
drain on the H.T. battery. 

It can safely be said that if any given 
station is genuinely outside the range of 
a good four-valve set, operated on a 
reasonable aerial and earth system, then 
it is best to abandon any attempt to 
receive the station. since if a more sensi- 
tive set is employed to bring it in, results 
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will not be entirely satisfactory from the 
musical point of view, since the addi- 


tional sensitivity required to bring in the 
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L.F. valves according to the requirements 
of volume. 

A suitable circuit is shown in our 
diagram above. It will be noticed that a 
four-pole switch is used to effect the 
change over from crystal to valve recti- 
‘fication. A further point to notice is the 
method of jack switching ‘employed. This 
is so arranged that upon witndrawing 
the telephone plug all valves, including 
the H.F. and detector, are automati- 
cally extinguished, all batteries being 
then disconnected. Upon inserting 
the telephone plug into the jack’ following 
the detector valve, only those valves 
which are required are brought into cir- 
cuit, the filament circuits of the L.F. 
valves remaining broken. If the tele- 
phone plug is inserted after the final 
valve, all the previous valves light up. 

A plain aerial tuning circuit has been 
adopted which is tuned with a 0.0005 mfd. 
condenser in series or parallel with the 
A.T.1. 
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THE ETHER PROBLEM IN EUROPE. 


HE establishment of the Geneva International 
Broadcasting Bureau took effect only just in time 


to provide a temporary remedy for a situation which 


was rapidly tending towards getting out of hand alto- 
gether. But, although the Bureau 
has already done good work and 
has paved the way for future use- 
ful activities, we believe that We 
are yet far from arriving at a 
solution of the present difficulties 


EDITORIAL Views 
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Wavelength Changes. 

It would be idle to suggest that the re-allocation of 
wavelengths throughout Europe has been effected without 
very considerable difficulty, and, further, it is doubtful 
whether, having effected these changes, there has been 
brought about that freedom from interference between one 
station and another which it was 
hoped to achieve. The opinions 
of many observers in different 
parts of Europe is that certain 
stations are still badly heterodyned 
by others, and if this is the state 


and are certainly not in a position Pusn-Putt ReEcerver- oe .. 381 of affairs to-day when compara- 
to foresee a remedy for the com- ' By N. P. Vincer-Minter. tively few European stations are 
plications which must necessarily NOVELTIES FROM OUR READERS... 387 in operation as compared with 


arise as the number of broadcast- 


; ; i Tue SHORT WAVE 
ing stations in Europe increases. 


Our Earlier Criticisms. CURRENT Topics 


Early this year, before the es- 
tablishment of the Geneva Bureau 
had been contemplated, we com- 
mented on the position as it then 
stood, and criticised the policy of 
the B.B.C. in encouraging the in- 
crease of power of their stations 


By A. H. Morse. 
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those. which are projected, one must 
naturally feel anxiety as to what 
the future position will be. The 
B.B.C. have implied that they 
have little faith in any lasting 
interest amongst the public in the 
reception of any but the local 
station ; but if that is the case, how 
is it that the tendency in the de- 
sign of wireless receivers should 
be towards increased selectivity 
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so that they should bring crystal New APPARATUS 410 and efficiency for distant re- 
sets all over the country within RECENT INVENTIONS Ta 411 ception ? 

range. Our attitude was opposed LETTERS: TO THE EpITOR 412 

in a letter from Captain Eckersley, Roni Paces 413 Contradiction of Policy. 


published in our issue of April rst 
of this year, when an attempt was 
made to justify the B.B.C. policy 
on the grounds that the B.B.C. must first cater for the 
requirements of the less wealthy sections of the public 
who could, it was argued, only afford the cheaper crystal 
sets. We appreciate the ideals which have prompted the 
adoption of this attitude, but, nevertheless, we regard it 
as a short-sighted policy which ignores the effect which it 
must have upon the future development and utility of the 
broadcast service. 


4 


Then, again, we have evidence 
of what would appear to be a con- 
tradiction of policy on the part of 
the B.B.C. in the publication of a weekly periodical de- 
voted to the inclusion of the foreign programmes, and 
still further evidence in the receiving station set up at 
Hayes, where the B.B.C. is satisfied that they can receive 
foreign programmes sufficiently well to re-broadcast them 
in this country, and this.in spite of the fact that only a 
few months ago the Chief Engineer, in a broadcast tech- 
nical talk, reviewed the position of reception of distant 
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stations and conveyed tħe impression to his listeners that 
it was practically useless to attempt distant reception if 
anything like intelligible quality was to be expected. 


What may be Expected. 


Time will show what will be the ultimate extent of 
popular interest in receiving distant stations, but we 
believe that ope of the principal fascinations in wireless, 
apart from the purely utilitarian aspect, will be the 
ability in the future to turn.from one station to another, 


passing from one European capital to another and 


achieving these results without difficulty and without 
serious interference except for extreme ‘cases of atmos- 
pheric trouble, for which, at the present time, no remedy 
is forthcoming. If this is to be made possible for the 


There are times when infinite patience can be more easily maintained with the aid of broadcasting. 


future, it cannot be done by increasing the power of 
broadcasting stations; instead—as we have repeatedly 
suggested—the idea] must be to operate the broadcast- 
ing stations with the minimum power and to cheapen 
receiving sets and increase their efficiency to the utmost 
possible extent. | 

Crystal sets must eventually be superseded by a more 
efficient method of reception, and, as manufacturing costs 
fall, so valve receivers will be available at a price which 
must put them within the reach of anyone who to-day 
is able to acquire a crystal set. 

The Remedy of Short Waves. 

A reduction in the initial power of broadcasting 
stations cannot alone effect a solution of the diff- 
culties arising through the increase in the number of 
broadcasting stations in Europe, but there is a further 
direction in which an attempt can be made towards solving 
the problem. 
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Some months ago we suggested that, as the number of 
stations increased, so the time would arrive when the 
band of wavelengths at present allotted for broadcast- 
ing (leaving out of consideration, of course, the higher 
wavelengths) would prove inadequate to accommodate all 
stations, and that it would be necessary to resort to utilis- 
ing wavelengths of a lower order where the frequency 
spacing would assist in accommodating a very large 
number of additiona].stations. So far, the Geneva Bureau 


has not concerned itself with broadcast wavelengths below 
200 metres, and; in fact, for the moment, no changes 
are being made in wavelengths just above this band. In 
the near future it seems certain that permission will have 
to be obtained for stations to operate on these lower 
wavelengths, but here we 


have a task which can only 
be undertaken after very 
careful investigation. 


Short Waves for New 
Stations. 


There are still several 
countries in Europe where 
broadcasting has not de- 
veloped to any considerable 
extent, and where certainly 
the manufacture of broadcast 
apparatus as an industry has 
scarcely been entered upon. 
In our opinion it is to these 
countries that the shorter 
wavelengths should first be 
allotted, because this will 
bring about the least dislo- 
cation of any existing organi- 
sation or industry. It will 
not easily be forgotten how 
the introduction of a long- 
wave broadcasting station in 
this country upset the calcu- 
lations of the designers of 
apparatus and produced a 
temporary set-back in the de- 
velopment of designs for 
receivers, even -though it 
must be admitted that at the 
same time it stimulated the sale of certain types of 
receivers, particularly crystal sets where tuning arrange- 
ments were not complicated to any great extent by having 
to cater for two extremes in wavelength range. Those 
countries where broadcasting has become an established 
industry should, in our opinion, be very slow to introduce 
new wavelength bands which are not taken into account 
in the receivers at present on the market or supplied to 
the tens of thousands of listeners in this country. 

We realise, of course, that progress must not be ham- 
pered, and it is equally certain that no artificial regula- 
tions, however carefully conceived, can hold up changes 
which might affect commercial interests adversely, but 
at the same time wc feel that, as a solution of the 
problem ‘of ether congestion, the allocation of short 
waves should certainly be first made to those countries 
where the least dislocation of an existing industry and 
organisation would be felt. 
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How to Obtain Loud=speaker 
Volume and Quality with 
General Purpose Valves. 


N considering the question of designing an amplifier 


to give high-quality amplification of speech and 

music, it is first necessary to carefully analyse the 
chief contributory causes to the distortion which all too 
frequently is delivered by the average loud-speaker 
through no fault.of its own. Since it is intended that this 
article shall mainly concern itself with the distortion aris- 
ing in the L.F. amplifier, no attempt will be made to 
deal with the distortion originating within the receiver 
itself due to the misuse of reaction, the employment of 
unsuitable values of grid leak, etc. The distortion 
arising in a low-frequency amplifier may be broadly 
divided into two classes, under the headings of 
frequency distortion and amplitude distortion. Fre- 
quency -distortion arises in the intervalve coupling 


HT + H.T+ H.T+ 


. Fig. 1.—Circuit diagram, showing connections of auxiliary input and telephone jacks. 


distortion. 
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By N. P. VINCER-MINTER. 
whilst the valve itself is the chief cause of amplitude 


Distortion in L.F. Amplifiers. 

Dealing first with frequency distortion, we may define 
it as the uneven amplification of the various musical fre- 
quencies, this taking the form of a decline in actual am- 
plification towards either extremity of the musical scale, 
the decline being usually much more rapid at the lower 
end of the scale, where often the curve of amplification 
plotted against frequency takes quite a sharp downward 
sweep somewhere between the frequencies of 400 and 
1,000. In addition to this, certain resonant peaks some- 
times appear in the horizontal portion of the curve, result- 
ing in very greatly increased amplification of certain 
musical frequencies, to which the intermediate coupling re- 
sonates, due chiefly to in- 
ferior design. In order to 
overcome this form of distor- 
tion, it is necessary, as the 
writer has previously pointed 
out in this journal,’ to insert 
an extremely high impedance 
| in the anode circuit of the 

detector or subsequent L.F. 
valve, so that the voltage set 


up across the impedance by 
| the various “musical fre- 
) quencies are all more or less 
Si equal—that is to say, in 


Iimfd Imfd — 


ne order to obtain perfectly dis- 
tortionless frequency ampli- 
fication, it is necessary that 
the voltage set up by the 
lowest musical frequency be 
neither greater nor less than 
o that set up by the highest or 

any intervening musical fre- 


ọ- quency. This is an ideal 

a E not vet realised by even the 

' The Wireless World, 
April Ist, 1925, p. 247. 
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Push-Pull Receiver- 
Amplifier.— 

best of amplifiers, nor, in- 
‘ deed, in the transmitting in- 
struments themselves, but, 
provided that we make this 
impedance two œr three 
times greater than the in- 
ternal impedance of the 
valve in whosė anode current 
it is connected, we shall ob- 
tain a very fair approxima- 
tion to the ideal. Even were 
it possible to produce a per- 
fect coupling as suggested, 
we are at present limited by 
the design of the headphones 
and loud-speakers, which 
still need considerable re- 
search work upon them be- 
fore they can do justice to 
a really well-designed re- 
ceiver and amplifier. There. 
are three types of intervalve coupling which it is possible 
to use in an L.F. amplifier—transformer, choke, and 
resistance coupling. Let us first consider briefly the ad- 
vantages and disadvantages of the three forms of coup- 
ling we have mentioned. Transformer. coupling pos- 
sesses the great advantage that it is possible to obtain a 
voltage step-up in the transformer itself apart from that 
obtainable in the valve, but unless good transformers 
are employed, there is apt to be a marked falling off in 
the amplification at the lower end of the musical scale. 
Choke coupling has the advantage that, even with chokes 
of quite medium price, it is usually possible to obtain 
more even amplification than with transformers of similar 
quality, but it 1s usually not possible to obtain a greater 
amplification than go per cent. of the amplification factor 
of the valve, thereby losing the great advantage of trans- 
former coupling, namely, valve economy. A resistance- 
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coupled amplifier is productive, when properly arranged, 
of even greater fidelity of amplification than choke coup- 
ling, but possesses the very serious drawback of requiring 
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Fig. 3.—Layout of components on the baseboard. 
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‘Fig. 2.—Drilling details of front panel. The diameters of holes are as follow: A, 1/8in. dia , 
A. screws; B, 1/8in 
5/32in. dia.; D, 5/16in. dia.; E, 7/16in. dia.; F, 9/16in. dia. 


- dia., countersunk for No. 4 wood screws; C, 


a high value of H.T. and of giving an even less per- 
centage amplification per stage than choke coupling. 
Three years ago, at the very inception of broadcasting. 
resistance coupling was actually a sine gua non for music- 
ally inclined people, since all the transformers that were 
then upon the market were actually designed to have a 
marked resonance peak somewhere round about 1,000 
cycles per second: for the purpose of radiotelegraphic 
work. Nowadays, however, when a large number of 
really excellent transformers are available, the dis- 
crepancy between the results obtainable from a resistance- 
coupled amplifier and a really good transformer amplifier 
is very small. The writer, who has had the opportunity 
of hearing all types of amplifier, has yet to hear the 
resistance-coupled amplifier having a sufficient margin of 
superiority over a good transformer-coupled amplifier to 
cause him to contribute excessively towards the support 
of H.T. battery manufacturers. A good transformer 
amplifier is very markedly superior to a mediocre resist- 
ance amplifier in which no attention has been paid to 
other important details, such 
as the coupling condenser. ` 


Amplitude Distortion. 
Having dealt with fre- 


quency distortion, we can 

: pass on to the question of 

is amplitude distortion which 

Cue. Lack arises in the valve. As is 

f F oe well known in the case of a 

i > r no a 7 aa valve amplifier, the varying 

sae i i SA Fad Ps i SS \ Klos. | Lee voltage changes impressed 

‘i R Ra a0 S To eas TREET N rear on the grid of the valve by 
| fy LA eee eoira Meee Oe the signals passed on from 
2z c vek aes: aS S“ K the preceding valve coup- 
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i er a o? oe Ss EE ee} ling causes a correspondingly 
oi proportionate rise or fall in 


the steady current flowing in 

the anode circuit of the 

valve. In the case of the 
18 
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Push-Pull Receiver-Amplifier.— 
ordinary valve, however, if the voltage s swing on the grid 
is too large, then the proportionate increase and decrease 
of the anode current no longer holds true, and the oper- 
ating point of the valve is carried off the straight line 
portion of the grid volts-anode current curve beyond the 
danger limits of ‘‘ bottom bend ” and “‘ zero grid volts.’ 
As this matter has been fully dealt with in previous issues 
of this journal, no attempt will be made to enlarge upon 
it. By increasing the anode 
voltage on an_ ordinary 
valve to about 100, and suit- 
ably adjusting grid bias, the 
valve can be made to handle 
more power without over- 
loading, owing to the fact 
that an increase of H.T. 
voltage will up to certain 
limits bring about an in- 
crease in the ‘‘straight line ”’ 
or ‘‘ working °’ portion of 
the curve, and in this way 
an ordinary valve may be 
rendered suitable for the 
first stage of amplification, 
but not for the second. In 
the second stage it is neces- 
sary to use a power valve 
which has a very much 
greater working portion of 
curve. - 


The ‘* Push-Pull”’ Principle. 


Now, unfortunately, 
power valves are expensive 
in the first place, and those 
readers, on the one hand, 
who may not tare to pay 
more than 8s. for a valve, and those, on the other hand, 
who, by reason of dwelling in the country, are forced to 
use dull emitters, may well ask whether there is no alter- 
native to the use of an expensive power valve in order 
to overcome amplitude distortion. Fortunately, the 
answer is in the affirmative, although many people seem 
to be ignorant of this fact. We can surmount the diffi- 
culty by employing two ordinary valves in the last stage, 


Fig. §.—Terminal panel. A, 3/32in. dia. ; ; B, 1/8in. dia., aad 
_. coun ersunk for No. 4 wood screws. 


connected up in the manner shown in Fig. 1, which is 


known under the name of ‘‘ push-pull.’’ It will be seen 
that two special transformers are used; one, the input 
transformer, having a centre-tapped secondary, and the 
other, the output transformer, having a centre-tapped 
primary. Now, since the full technical details of this 
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system have been adequately dealt with in a previous 


issue by a more able pen,?-no attempt will be made to’ 
enter into the theoretical aspect of the circuit. Suffice 
it to say that as the grid of one valve becomes more 
negative the grid of the second valve becomes corre- 
spondingly less negative, and therefore it will be seen 
that as the anode current of the former decreases so the 
anode current of the latter increases, and so the result 
of the two currents flowing in the two halves of the 


Fig. 4.—Rear view of the instrument, showing layout and wiring of the components. 


primary of the output transformer is to give a ‘‘ see-saw ”’ 

‘‘ push-pull ’’ effect, and the combined output of the 
two valves is transferred to the secondary of this trans- 
former and so to the loud-speaker. Perhaps it will be: 
hetter understood if it is said that the effect produced 
by the push-pull method is to add together the two 
working portions of the curves of the individual valves, 
thus giving a combined working portion equal to that of 
a power valve. In practice this system is productive of 
most excellent results, and it is unfortunate that it is not 
more generally used, and the purpose of the receiver 
herein described is to give a practical design for a re- 
ceiver of this type, although of course it must be realised 
that the amplifier portion of this receiver can be used 
after a receiver of any type, and for this purpose the 
extra jack shown above the other three has been provided, 
so that by attaching a plug to the telephone terminals of 
any receiver and plug ging-in this jack the receiver em- 
bodied in the amplifier is instantly thrown out of circuit. 
This is a point in receiver design which could be made 
much more use of than it is, since no one cares to ‘‘ lock 
up ’’ expensive transformers or resistance coupling units 
in one receiver, and it is far better to spend 
money on one really good set of L.F. components 
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Push-Pull Receiver-Amplifier.— 
than to purchase two or three 
components. 

The first step in construction after having obtained the 
components is to attath the panel to baseboard. The 
panel is of standard size, and can be obtained ready 
‘* dressed ’’ from all reputable dealers.. The jacks should 
be wired very carefully, otherwise valve manufacturers 
may be benefited’considerably. When wiring the jacks 
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Fig. 6.—Complete wiring diagram. 


it will be found that the operation of making the rather 
multifarious connections to them may be greatly simplified 
by temporarily removing the input push-pull transformer. 
It is as well to adhere as closely as possible to the actual 
lay-out used by the writer in this instrument, although if 
any alteration is carried out to suit individual needs it is 
well to see that all components are very carefully spaced 
out. 

With regard to the arrangement of jacks, it will be 
noticed that, apart from the jack already dealt with, 
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sets, of mediocre ` 


The push-pull transformer connections are leitered to 
correspond with the marking on the aciual components. 
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there are three others which enable reception to be carried 
out after the detector valve, after the first L.F., or after 
the push-pull portion of the circuit. Filament switching 
is also arranged in these jacks, so that the filaments of 
only those valves which are required light up. Thus, by 
plugging in the first jack only, the detector valve lights 
up, but by plugging into the final jack all valves light 
up. Removal of the plug automatically disconnects all 
batteries. The system adopted of having two terminals 
for attaching Joud-speaker or 
headphones, the plug being 
attached by a flexible lead — 
coming through a bush under 
the three jacks, is a very great 
convenience, since it com- 
pletely destroys the argument 
always advanced against the 
use of jacks that it is neces- 
sary for every pair of head- 
phones to be fitted with a 


plug. 
| The Amplifier. 


The first stage of ampli- 
fication used in this receiver 
is of course of the conven- 
tional type, and either re- 
sistance or choke coupling 
could be used here if desired. 
There would of course be no 
advantage in making both 
stages operate on the push- 
pull principle, although it 
can quite easily be done, 
since it is unlikely that the 
valve in the first stage of 
low frequency amplification 
will be overloaded. 

Although the primary ob- 
ject of designing a push-pull 
amplifier is to employ ordin- 
ary bright or dull emitters 
throughout, it must not be 
thought that this is its only 
object. Since the effect of 
connecting two valves in this 
manner is to double the 
working portion of the curve. 
so that the permissible input 
voltage swing to the grids of 
the two general purpose 
valves is equal to that of a 
D.E.5 type valve, it is 
obvious that by using two D.E.5 valves in this manner 
we can obtain an approximation to the power available 
with a large power valve of the L.S.5 type. This is 
exceedingly useful, since it frequently happens that it is 
desired to design an amplifier which is to be used in a 
small hall for dancing purposes, or even for an outdoor 
demonstration. In this case an amplifier having two stages 
may not give the required volume, whilst if a further 
stage is added, using a D.E.5 valve in the last stage, 
the distortion due to overloading this valve will be quite 
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Push-Pull Receiver- Amplifier. — 

unbearable.. If, however, the push-pull oindiok iS 
adopted in the third stage, using two D.E.5 valves, the 
problem is solved. It is unfortunate that “this method 
of overcoming the difficulty of outdoor or ‘‘ small hall ”’ 
demonstration is not more generally adopted by amateurs 
undertaking the responsibility of these. |The question 
may well arise as to the volume which may be expected 
from an amplifier consisting of a conventional first stage 
followed by a stage of push-pull. The - 

answer is that quite a considerable increase 
in actual volume is obtainable over the con- 
ventional two-stage — transformer-coupled 
amplifier, but less volume than would be 
obtainable by using three ordinary trans- 
former-coupled stages, although of course 
the quality of the latter would not bear com- 
‘parison with that obtainable from a push-pull 
amplifier. Of course in 
operating an amplifier of this 
description the usual rules 
concerning H.T. and grid 
bias must‘ not be, ignored, 
but it will be found desir- 
able to use a greater value 
of grid bias than is cus- 
= tomary in ordinary ampli- 
- fiers, and careful experiments 
should be conducted. Since 
a tapped nine-voit grid bat- 
tery is employed, this point 
should present no difficulty. ` 
Needless to say, the same type valve should be used 
in both positions of the push-pull portion of the circuit, 
and their filament temperatures should -be controlled 
from a common rheostat. 
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Fig. 7.—The finished receiver 
ready for test with valves and 
coils in position. 


The Receiver Circuit. 


With regard to the receiver portion of this circuit little 
need be said. A simple single-valve regenerative set 
is employed. No departure from\convention. is made, 
but the writer would like to emphasise the desirability 
of employing some form of scale indicating the setting 
of the reaction coil, since if a given station has been 
received and it is desired to be able to repeat this on 
a subsequent evening by adjusting the instrument to the 
same settings, it is rather futile to turn the condenser 
to the same setting without having any indication of the 
previous setting of the reaction coil. The writer has 
therefore fitted the shaft of the coil holder with a geared 
vernier dial similar to that on the variable condenser, 
the dial containing two concentric knobs, giving direct 
drive or a 50 to r reduction drive. This will be found 
to be of very great benefit in obtaining the critical re- 
action control necessary for the reception of distant 
stations. The filament rheostats have also been fitted 
with indicating dials. A further useful device is the 
combined filament rheostat and variable grid leak on 
the detector valve, the leak being of really sound con- 
struction. It is provided in the receiver not so much for 
its variable properties in the sense of minute adjust- 
ments as for the fact that it is a convenient method of 
obtaining a value of 0.5 to 5 megohm according to whether 
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the desire is high quality reception from the local station 
or the reception of more distant stations. The 2 


megohm grid leak has become an absolute fetish with 
users of wireless receivers, and yet, in the case of single- 
valve users especially, amateurs would find that if they 
abandoned their conventional 2 megohm leak for one 
of higher value, say, 3 to 5 megohm, they would be 
greatly surprised at the really considerable increase of 
range 


which would accrue to their receivers. When 


quality from a near-by station. is the main consideration, 
however, a leak of half or even a quarter megohm will 
be necessary. If this point is attended to, amateurs 


` will find that the need for anode or crystal rectification 


need no longer be entertained, except in cases where the 
last ounce of purity is desired. It is well to remark, 
however, that it is better to go to the trouble of providing 
two or three fixed grid leaks, which may be clipped in 
as desired, rather than to employ an inferior grade of 


variable grid leak. 


External By-Pass Condenser. 


It will be noticed that no fixed condenser is shown 
shunted across the primary of the first transformers. 
The reason is that, as previously pointed out, a special 
jack is provided, so that any other type of receiver may 
be used in conjunction with any type of receiver. Now 


in the case of a receiver adjusted to either the normal 


B.B.C. or the 5X X wavelength, the usual value of 0.001 
mfds. is of sufficient capacity to by-pass the high- 
frequency component of the rectified current, but in the 
case of a superheterodyne, where the wavelength off the 
intermediate amplifier may be anything from 3,000 tc 
10,000 metres, a larger condenser wjll be found to be 
preferable, and so it is recommended that a condenser 
of the clip-in type be provided, so that it may be rapidly 
interchangeable in cases where an output from a super- 
heterodyne is to be amplified. 

A few words concerning the results obt: ‘aable with this 
instrument will not be out of place. Tested on the local 
station, using ordinary R type valves throughout, very 
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LIST OF COMPONENTS. 


1 0:0005 mfd. variable condenser (Utility). 
1 Back of panel mounting two-way cofi holder (Aeromonic). 
1 Combined 5 ohm. rheostat and variable grid leak (Igranic). 
2 5 ohm. rheostats (Igrante). 

1 0:0003 mfd. grid condenser with clips (McMichael). 

4 Base mounting valve holders (Burndept “‘ Anti-Phonic’’). 
3 1 mfd. fixed condensers (T.C.C.). : 

1 1st stage L.F. transformer (Gambrell). 

2 Push-pull transformers (W. G. Pye & Co.). 

2 Double-circuit filament control jacks (Edison-Bell). 

1 Single-ctreuit filament control jack (Edison Bell). 

1 Double-circatt closed jack (Edison Bell). 


great volume of remarkable quality was obtained from 
the loud-speaker, a comparative test indicating that the 
volume was considerably greater than that obtained from 
a normal two-stage transformer-coupled amplifier. 
Later five valves of the D.E.R. type were substituted, 
and if anything results were still more pleasing, but 
owing to the small margin of external resistance per- 
- missible in the L.T. leads with five of these valves, it 
was found necessary to completely short-circuit the fila- 
ment rheostats. 
two-volt accumulators is to employ two D.E.2 L.F. 
valves as detector and first L.F. with two D.E.R., or 
‘< Wuncell ’’ valves. in. the push-pull portion of the 
circuit. The D.E.2 type of valve requires a filament 
voltage of 1.8 to 2 volts and has a consumption of 0.12 
amps. In cases where it is desired to get the utmost 
volume and the highest possible quality from the instru- 
ment for the purpose of giving an outdoor demonstration, 
it is recommended that the D.E.5 type of valve be used 
throughout, including the detector valve position, or the 
D.E.4 valve in the case of devotees of the 4-volt accu- 
mulator. 


three or four of the main B.B.C. stations in addition to 


Mr. W. E. F. Corsham at his transmitter apparatus. 
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A far better combination for users of- 


No difficulty was experienced in bringing in- 
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1 Telephone plug (Edison Bell). 
1 Nickel jack bush (Edison Bell). 
2 Jewell micro-geared dials (R.A. Rothermel, Ltd.). 
1 Dekko dial indicator (Bulgin). l 
4 Nickel indicating terminals (Belling-Lee). 
6 Plain terminal. 
1 Tapped nine-volt grid battery (Ever-ready). 
8 Wander plugs. 
1 Ebonite panel 18in. x 9in. x 4in. - 
1 Terminal strip 5jin. x 2in. x Hin. 
1 Baseboard 17}in. x 8in. x $in. 
Length of red-and-black flex. 


5XX at very good loud-speaker volume. Later the out- 
put of an efficient neutrodyne receiver (2-v-o) was con- 
nected to the amplifier portion of the circuit, and the 
morc distant B.B.C. stations, together with several Con- 
tinental stations, were received on the loud-speaker with 
excellent volume and quality. The single-valve receiver 
incorporated in this instrument was also tested separately 
with a pair of telephones, and with the grid leak set 
at a fairly high value excellent results were received from 
distant Continental stations. Upon reducing the value 
of the grid leak to the conventional value of 2 megohms, 
a marked falling off in range occurred. It is well to 
remark that it is not desirable to use too high a value of 
grid leak. Experiment will indicate the correct value 
which is most suitable for distant reception. It will 
usually be found to be between 3 and 5 megohms. In 
the case of readers dwelling in the country who purpose 
to use dull-emitters throughout, the use of ‘‘ anti-phonic ” 
valve holders is certainly to be recommended. 

Readers who construct this instrument will find, on the 
one hand, that not only have they a really efficient single- 
valve receiver, but that they have an amplifier which, 
while being capable of loud-speaker results of equal 
quality to a three valve resistance- 
coupled amplifier, gives considerably 
louder signals for the same number of 
valves (general purpose valves instead 
of expensive high amplification factor 
power /valves) without the disadvan- 
tages of requiring abnormal values 
of H.T.; and, moreover, the ampli- 
fier can instantaneously be connected 
up to the output terminals of any 
existing receiver by means of the 
special jack provided. | 
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AMATEUR TELEPHONY 


WITH YUGO-SLAVIA. 


UCCESSFUL -telephony tests 

have recently been carried out 

by Mr. W. E. F. Corsham (G2UV), 

of Harlesden, with an amateur 

station (7X X) at Dalmatia, in Yugo- 
Slavia. 
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A Section Devoted to New Ideas and Practical Devices. 


EARTHING SWITCH. 


The diagram illustrates an earth- 
ing switch designed to isolate the re- 
ceiver completely when the aerial 
system 1s earthed. The switch is 
quite easy to construct, and consists 
of two square ebonite blocks upon 
which are mounted groups of four 
valve legs and sockets. The valve 
legs are connected together in pairs 
by means of brass strips.as shown, 
and the aerial and earth connections 
and the wires to the aerial and earth 


AERIAL 


———. 

AERIAL 
TERMINAL 
OF SET 


Plug and socket earthing switch. 


terminals of the set are joined to the 
valve sockets in the manner indicated. 
With the plugs in the position shown, 
the receiver is connected through to 
the aerial and earth. By withdrawing 
the sockets and turning the front 
ebonite block through go° and again 
making connection, the aerial will be 
earthed and the leads to the aerial 
and earth terminals of the set will be 
short circuited and disconnected from 
the receiver.—H. C. F. 
oooc 


TEMPORARY FIXED CONDENSERS. 


Small fixed condensers for experi- 
mental work can be constructed with 
short lengths of lead-covered twin 
lighting cable of the type illustrated 
in the diagram. One side of the 
condenser is formed by the two wires, 
which are bared and twisted together 


II 


at one end. The other connection is 
made by wrapping a short length of 
tinned copper wire tightly over the 


Experimental fixed condenser constructed 
irom lead-covered lighting cable. , 
outer lead sleeve. ~ Starting with a 
given length of cable, the capacity 
of the. condenser may be gradually 
reduced by cutting short pieces off the 
end. When reducing - the capacity 
the condenser must be removed from 
the circuit, otherwise a short-circuit 
will take place when the cutting pliers 
touch the inner wires.—C. W. P. 
oooo l 


PULLEY SUBSTITUTE. 


If it is decided to dispegse with a 
pulley in view of the possibility of 
jamming, the following method will 
be found an efficient substitute. 

The mast. is drilled to take a short 
length of lead piping, and is counter- 
sunk on both sides in order that the 
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Substitute for aerial pulley. 


pipe, when inserted, may be opened 
out at each end to grip the wood. 

The soft nature of the lead reduces 
friction to a minimum, and effectively 
prevents fraying of the halyard.— 
F. B. 


TUNED ANODE UNIT. 


Experimenters who make frequent 
use of the tuned-anode method of 
coupling H.F. valves will find the 
unit illustrated in the diagram of 
great assistance in building up and 
testing new circuit arrangements. 

A special end-plate is cut from žin. 
ebonite for the variable condenser 
tuning the anode circuit, ‘and the 
anode coil holder and coupling con- 
denser are mounted on the edge. The 
positions of the holes for the securing 


TO +H.T. 
į 


TO ANODE 


Tuned anode coupling unit mounted on 
' condenser end-plate. 

bolts for the fixed vanes and for the 
spindle bush may be obtained by 
using the old end-plate as a template. 

Three terminals are provided for 
making connection to the other parts 
of the circuit. The connections be- 
tween the various components in the 
unit are clearly visible in the diagram. 
—J. W. P. 
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DISTILLED WATER. 


When the accumulator electrolyte 
level has fallen through evaporation, 
distilled water must be added. This 
may be quickly and cheaply prepared 
in the following manner. An ordi- 
nary kettle is filled with water up 
to the bottom of the outlet of the 
spout, and the hole in the lid is 
sealed. The steam issuing from the 
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spout is conducted through a length 
of glass or rubber tubing to a clean 
glass bottle immersed in cold water 
and covered with a damp cloth. The 
yield of distilled water from this 
method is about one cupful every ten 
minutes, so that less time is taken to 
prepare it in this way than to make 
a journey to the local chemist.— 
F. M. 
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SWITCHING H.F. VALVES. 


A neat method of cutting, out a 
H.F. amplifying valve w hich has the 
additional advantage of being proof 
against absent-mindedness, is shown 
in the diagram. 

A short-circuiting plug is made 
with pins spaced to fit the grid and 
anode sockets of the H.F. valve 
holder. Two valve sockets with a 
similar spacing are fitted to the panel 
near the valve holder and connected 
in the circuit according to wie 
gram. Normally with the 
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Efficient switching system for H.F. valves. 


valve in use, the plug is inserted in 
these auxiliary sockets, thus connect- 
ing the H.T. supply to the valve. 
When H.F. amplification is not re- 
quired, the valve is withdrawn from 
the valve holder and the grid and 
anode sockets are short-circuited with 
the plug. The aerial is now connected 
through to the rectifying condensers 
and leaks; and the H.T. circuit was 
broken when the plug was withdrawn 
for the purpose of short circuiting 
the valve holder. 

The use of two condensers and 
leaks 1s a refinement, and the pair 
nearest the grid of the detector valve 
may be omitted without much loss of 
efficiency. —A. J. 
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FIXED CONDENSER UNIT. 


The diagram illustrates a combina- 
tion of three fixed condensers with a 
distributing switch giving a sequence 
of capacity values in steps of 0.001 


mfd. between 0.001 and 0.006 mfd.: 


The switch includes eight contact 
studs and a dummy contact of insu- 


Adjustable condenser unit, capacity 0-001 
to 0-006 mfd. 

lating material to support the lower 

switch arm when in positions 1 and 

2. Three fixed condensers are used 

which have capacities of 0.001, 0.002, 


‘and 0.004 mfd. respectively, and the 


connections are made according to the 
circuit at the right-hand side of the 
diagram. A pointer attached to the 
knob of the switch indicates the value 
of the capacity in cireuit.—S. C. 
o000 
VALVE WINDOW. 

Instead of fitting the customary 
round gauze window to an experi- 
mental receiver in which the valves 
are mounted behind the front panel, 
it is convenient to make use of a 
window gonsisting of a rectangular 
piece of ground glass. The window 
may be made by rubbing together 
with a grinding mixture of fine 
emery powder and water two photo- 
graphic negatives from which the 
gelatine has been removed. The 
grinding process does not occupy 
more than five minutes, and a uni- 
for. matt surface is obtained. A 
convenient size of negative is 34in. x 
2hin., and a rectangular hole is cut 
in the panel, into which the glass may 
be mounted with suitable fillets. 
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Valves for Readers. 


For every practical idea sub- 
: mitted by a Reader and gccepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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The matt surface of the glass is 
placed towards the front of the set 
and may be used for: making pencil 
notes of changes in the circuit, set- 
tings of the tuning adjustments for 
various stations, or even for record- 
ing messages and call signs. The 
notes are easily erased with a damp 
sponge.—G. A. R. 
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VERNIER ATTACHMENT. 


In receivers arranged on the unit 
system, in which the tuner is separate 
from the detector and amplifying 
panels, the advantages of the follow- 
ing method of fitting a vernier con- 
denser will be appreciated, since no 
alteration to the wiring of the set is 
necessary. l 

The condenser 


is made in two 


parts; a fixed plate held in the grid 


terminal and a moving plate and 
bearing bracket clamped under the 
filament terminal of the detector or 
first H.F. amplifier panel. The 
fixed plate may be cut in one piece 
from sheet brass, the projecting lug 


petecnens, vernier condenser for fitting 
o A.T.I. terminals. 


being slotted to fit the terminal. The 
bearing for the moving vane consists 
of a valve pin and a flush-fitting 
socket. ‘The vane and a light ebonite 
extension handle are fixed to the valve 
pin, which acts as a pivot. The socket 


-is mounted on a right-angled bracket 


clamped under the ‘‘ Earth ” 
“ — L.T.” terminal. 

The split valve pin maintains an 
eyen bearing pressure which ensures 
smooth working, and also permits 
variation in the distance between the 
vanes. Washers may be inserted be- 
tween the face of the socket and the 
moving vane to keep this distance con- 
stant while the capacity is being 
varied by movement of the extension 
handle in a vertical plane.—H. S. L. 
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THE SHORT WAVE. 


Its Discovery, 


Abandonment and Revival. 


By A. H. MORSE, A.M.I.E.E., Member I.R.E. 


N the beginning one Huygens, a Dutch scientist, pro- 
pounded a theory that light was transmitted by 
means of waves. In 1864, nearly two centuries 

later, this theory was mathematically confirmed by that 
great—but all-too-short-lived—Englishman, Clerk-Max- 
well. In 1888 it was experimentally proved by Prof. 
Heinrich Hertz, of Carlsruhe. 
Discovery. . 

Clerk-Maxwell’s confirmation of Huygens’ theory was 
predicated upon the assumption that the waves were elec- 
tro-magnetic in character ; and Hertz’s experiments were 
made with such waves of an invisible order of length— 
that is, many times longer than the longest which reveal 
themselves as red in the solar spectrum. 
in 1879, an Englishman named D. E. Hughes made ex- 
perimental use of these waves, and also that in 1883 
another Englishman named Fitzgerald disclosed a method 
of producing ‘‘ Electro-Magnetic Disturbances of Com- 
paratively Short Wavelengths,” ! wherein it was shown 
how to generate waves of a length of two metres. How- 
ever, both Hughes and Fitzgerald seem to have been a 
decade ahead of their time, for the attention of experi- 
mental scientists was not directed to this field of research 
until well on in the ’9g0’s. Then, Hertz’s experiments be- 
coming known, such men as J.odge and_Rutherford in 


Fig. 1.—The Hertz transmitter. 


England, Righi and Marconi in Italy, Popoff in Russia, 
and others, were moved to interest themselves therein. 

(The reader who may have not yet fully grasped the 
fact that all the waves used in ‘‘ Radio” are identical 
in character with those radiated by the sun, would do well 
to study Sylvanus P. Thompson’s lecture on the ‘‘ In- 
visible Spectrum.’’ ?) 


See Proc. British Association, 1883. 
3 Light, Visible and Invisible, Macmillan, 1897. 
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It is true that, - 


In view of the fact that the application of the laws 
of optics to what are now known as Hertzian or ‘‘ Radio ”’ 
waves increases in difficulty as the length of wave in- 
creases, it is not surprising to note that the very early 
experimenters—who, moreover, had not the means to 
generate long- waves—made free use of parabolic and 
other reflectors, etc. ; albeit they had no means of pro- 
ducing persistent radio-frequency waves of any length. 
Thus we find that Hertz used a transmitting arrangement 
as shown in Fig. 1, and a detector or ‘‘ resonator ’’ of 
the well-known ring form, as in Fig. 2.. By means of 
the former he was enabled to 
project a beam, and by 
means of the latter he was 
enabled to measure the 
length of the waves of which 
it was constituted. | 

Righi’s method of gene- 
rating and detecting short 
waves is illustrated in Fig. 
3, Wherein the oscillator is 
marked F, and the detector 
L is a parabolic mirror in the 
focus of which are two strips Fig. 
of silver foil, separated by a 
diamond cut. Across this cut, sparks take place, which 
may be seen through the eye-piece K. It is recorded that 
by means of this device Righi generated and observed 
waves of from one to eight inches in length. 


2.— The detector or 
‘t resonator ” of Hertz. 


Abandonment. i é 


It was not until 1892 that anyone appears to have con- 
sidered the possibility of using short (or any other) radio 
waves for telegraphy, but in that year Sir William 
Crookes made the following statement in The Fortnightly 
Review :—‘* Rays of light will not pierce through a wall, 
nor, as we know only too well, through a London fog ; but 
electrical vibrations of a yard or more in wavelength will 
easily pierce such media, which to them will be trans- 
parent. Here is revealed the bewildering possibility of 
telegraphy without wires, posts, cables, or any of our 
present costly appliances. Granted a few reasonable 
postulates, the whole thing comes well within the realms 
of possible fulfilment. At present experimentalists are 
able to generate electric waves of any desired length, and 


Fig. 3.—Righi’s method of generating and detecting short waves. 
. | B17 
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The Short Wave.— 
to keep up a succession of such waves radiating into space 
in all directions. It is possible, too, with some of these 
rays, if not with all, to refract them through suitably 
shaped bodies acting as lenses, and so direct a sheaf of 
rays in any given direction. Also, an experimentalist 
at a distance can receive some, if not all, of these rays on 
a properly constituted instrument, and by concerted 
signals messages in the Morse code can thus pass from 
one operator to another’’ (see pp. 197, 198, Fahie’s 
‘“ History of Wireless Telegraphy,’’ Blackwood). 
Again, in 1895, it is recorded of Prof. Popoff, of St. 
Petersburg (now Leningrad), that he transmitted the 
words ‘‘ Heinrich Hertz ’’ by means of the Morse code 
and Hertzian or ‘‘ Radio” waves.* Then, in 1896 we 
have Marconi proposing the use of reflected short waves 
for telegraphic purposes (see Fig. 4)4; but in the fol- 
lowing year, when he filed his ‘‘ complete ’’ specification, 


he appears to have had more faith in longer waves, 


although he mentions having used waves of 1oin. in 
length ; and in 1899 we find Ferdinand Braun preaching 


Fig. 4—The scheme employed by Marconi in 1896 


the gospel of the longer wave.* Meantime Tesla had 
disclosed efficient methods, which are still in use, for- the 
generation of damped trains of waves of almost any 
length.® | 
If he be a layman, the reader may ask how the very 
great efhciency of short waves has so long awaited recog- 
nition. The answer is ‘‘ It has not.’ “f One swallow 
does not make a summer.’’ Neither does one wave make 
a signal, and until comparatively recently it has not been 
possible to generate more than about one short wave at 
a time. A single wave is about as useless as a single 
tooth ; for the art of efficient radio communication turns 
upon the cumulative effect of resonance, whereby feeble 
but persistent and resonant impulses create astonishing 
effects. Occasional and irregular impulses are useless, 
particularly in short-wave working. An oscillating system 


> See Wirelese World, May 6th, 1925. 

‘Br. Pat. 12039/96. 

5 Br. Pats. 1862 and 22020 of 1899. 

€ Br. Pats. 8575 of 1891 and 20981 of 1896. 
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having such a minute time-period as is necessary for the 
production of really short Hertzian waves obviously can- 
not have much energy capacity. If, therefore, it is to be 
of practical use as a transmitter, it must be excited by 
persistent oscillations of ultra-high and appropriate fre- 
quency. But, although a generator of such oscillations 
was evolved by Meissner, in Germany, in 1913, it found 
no extensive application—as such—until some ten years 
later. In the early experimental days of radio the in- 
strumentalities available were sufficient only to de- 
monstrate the potentialities of short Hertzian waves 
and their identity with light waves; they were of 
po use for syntonic commercial telegraphy. The 
shorter the wave the more persistent it must be, 
for on persistence depends not only efficiency, or 
range, but the equally vital quality of syntony ; in fact, 
in successful short-wave working the latter is not merely 
an idea], but an achievement. Neither the arc’ nor the 
alternator could be made to generate waves which could 
be described as ‘‘ short °’; and the various ‘‘ spark ”’ 
methods of generating radio-frequency waves were out 
of the question, because of their irregularity. Thus, the 
short wave, for practical purposes, was still-born. 


Revival. 


The growth of the use of ‘‘ spark ’’ telegraphy natur- 
ally led to a wider technical interest in the subject. As 
a consequence, there came into existence an ever-increasing 
number of amateur experimenters, who began to saw the 
ether with their raucous and more-or-less untuned appara- 
tus, until contro] became inevitable. The Navy, Army, 
Post Office, commercial radio companies, and amateur 
experimenters were all demanding all they could get of 
available wave-bands, and in the queue which eventually 
lined up for formal ethereal allotment the amateur was 
at the wrong end. He thus became possessed of what 
the others did not want, and that is how he acquired the 
right to experiment with short waves. To that fact, and 
the subsequent development of the thermionic valve as 
a getferator of very high-frequency oscillations, we un- 
doubtedly owe much of the progress which has in recent 
years been made in short-wave technique ; for the amateurs 
became legion, and they practised a free interchange of 
knowledge hitherto unknown and seldom practicable 
amongst professionals. 

In 1913 Dr. Alex. Meissner, of Germany, by means of 
the thermionic valve *® succeeded in generating persistent 
or continuous waves of a length of only 5 metres; and in 
1919 ° C. S. Franklin, of London, commenced experi- 
ments with the same device with a view to continuing 
the short-wave experiments, initiated by others with 
cruder apparatus some thirty years earlier. ` 

Now ‘‘ everybody’s doing it,” and intermittent two- 
way communications by amateurs over long distances and 
by means of very low power are almost commonplace. 
In fact, we often read of such communications between 
places that are literally poles apart, by the use of no more 
energy than may be derived from a lamp-socket. These 


1 It is claimed that the arc has recently been adapted to 
generate 200-metre waves on low power. See ‘*Q.S.T.,’’ Jan. 
and June, 1925. . 

* Vol. 73, p. 702, The Electrician. 

* Marconi, Vol. 72, Journal R.S.A., p. 610. 


‘ 


~ o Mireles 
World 


SEPTEMBER 23rd, 1925. 


The Short Wave.— : 
results, moreover, are accomplished by 
distinct from ‘‘ beam, >? methods. 

The deductions that may be drawn from the foregoing 
are manifold, and the chief is that there is ‘little or no 
useful economy in power to be expected from the use of 
‘‘beam ’’ transmission over any. really great distance— 
the ‘‘ beam’s 
ing has yet to be demonstrated.. Another is that unless 
the beam (as popularly understood) is restricted very much 
in its angular measurement, it can, as such, serve very 
little useful secrecy purpose, because of its great range. 
Take, for instance, the case of a 30° beam of radiant 
energy of the order of 30 kW. : there is reason to believe 
that such a beam, when it is effective at all, will persist 
until it encircles and envelops the earth, and is detect- 
able at any point. Even broadcast short-wave signals, 
that are measured at the transmitter in terms of mere 
watts, are reported to be quite strong in the Antipodes. 
Therefore, there may be found to be no uséful result, 
either in the way of secrecy, or ether or power economy, 

: in using a 30° ‘“beam’”’ for long- 
distance communication. In fact, 
fer the foregoing and other reasons, 
it seems likely that long-distance 
communication will be little aided by 
the ‘‘beam’’ method, as distinct 
from that proposed many years ago 
by Brown,'' Stone,’? Blondel,” 
Braun,'* and others, a brief review 
cf which follows. 

S. G. Brown proposed in 1899 that 
‘he aerials should be a distance apart 
‘conveniently half that of the Hertz- 


broadcast, as 


ian wavelength, such an 
arrangement causing the 
positive radiating wire to 


supply the positive crest of 
the wave at the same time as 
the negative radiating wire 
Oa eran supplies the negative crest of 
: the wave, and the waves to 


I 


Fig. 5.—An arrangement put 


- forward . by 


be thus transmitted or received mainly in the direction of 


the plane of the radiating and receiving wires.’’ See 


Fig. 5. 

In the specification of Stone’s development of this 
method in 1902, the inventor says that the principle 
employed is one that ‘‘is the electrical analogue of the 
phenomenon of interference in sound and light.” At 
about the same time the matter engaged the attention of 
Blondel, who secured a claim on ‘‘ a radiator system for 
wireless telegraphy characterised by the combination of 
two or more practically parallel aerial or mast wires, the 
distances and phases of which are chosen dependently on 
the wavelength of the oscillations of the radiator, so that 
the Hertzian waves respectively radiated by said aerial 


1° In the language of radio, “ long-distance ° must now be 
interpreted as of the order of 12, 500 miles—or half. -way around 
the earth. 

'' Br. Pat. 14449/99. 

2 U.S. Pats. 716134-5-6, etc., Br. Pats. 27739-42/1902, etc. 

* Br, Pat. 11427/03 

“U.S. Pat. 776380. 
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’? practicability for long-distance !° work-' 


IOI 


or mast wires are'concordant in phase in that plane in 
which the energy is to be transmitted, and are annulled 
in a perpendicular plane as hereinbefore described.” | 


(See Fig. 6.) Which would not be bad practice, even in 


1925. 
This same method is also employed by Braun in his 
1904 invention, which—-according to his American specifi- 


Fig. 6.—Stone’s system, described in 1902. 


cation—is especially advantageous ‘‘ in connection with 
transmitting stations with several transmitting ~vires oscil- 
tating in different phase for radiating the waves in a 
definitive direction.’ 

After 1904, for over a decade there seems to have 
been no further attempts to make use of what may be 
called ‘‘ optical phenomena’’ in radio. But when 
Meissner had disclosed a method of generating persistent 
short-waves, interest in the subject seems to have revived. 
Thus, in 1916 we find Marconi applying for a patent on 
a tuned parabolic reflector,’* and in the following year 
he joins forces with.Franklin in an application for a 
patent on a device of a similar nature.’® 

But in 1917 we find Alexanderson reverting to the prin- 
ciples exploited by Blondel and others, and claiming to 
have invented a method whereby he can obtain ‘“‘ a direc- 
tional effect comparable with the focussing of a beam of 
light by a lens or mirror.” |” He is followed by Franklin, 


eae: 


Fig. 7.—The Franklin arrangement of 1923. 


in 1923, With a somewhat similar device plus a tuned 
flat reflector (see Fig., 7—reflector not shown).'® 

The second decline of interest in paraholic reflectors 
which may now be noticed is due largely to the well- 


' Br. Pat. 105909 (void). ! Br. Pat. 130064. 
1% Br. Pat. 128665. * Br. Pat. 226246. 
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The Short Wave.— 


and long-known difficulties attendant on the use of such - 


reflectors in conjunction with any but very short waves. 
However, its early revival may be expected, for there is 
little doubt that the ‘“ short ’’ wave of to-day wil} to- 
~ morrow be considered long ; moreover, when really short 
waves come to be used they ‘will most certainly find 
wide practica] application. They will, for instance. be 
used in connection with both telegraphy, as proposed by 
Crookes in 1892, and aids-to-navigation, as proposed by 
Marconi in 1899.'® Already, by their use with reflectors, 
etc., it is possible to provide almost certain automatic 
warning of the danger of collision between ships at sea ; 
but unfortunately this is not yet done. 

Obviously, the field for development and research is as 
great as ever it was. The thermionic valve—for which 
we have to thank Edison, Fleming, and De Forest—has 
truly been an Aladdin's lamp to the radio engineer ; and, 
in the able hands of such men as Armstrong, Franklin, 
Marconi, Meissner, and Round, we:may expect it to light 
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the way still farther into the unknown. As an example, 
it may be the meàns of making feasible the generation of 
circularly polarised waves, as proposed by Herr Aenne 
in 1894.°° 

It is certain that, with the development of short-wave 
technique, we shall soon be able to enjoy secrecy. of radio 
communication and practise ethereal economy to an 
extent that will solve many present difficulties and still 
further increase the great debt that mankind owes fo 
radio. | 

Meantime it should be remembered that, scientifically, 
“ beam” is a meaningless term. Hitherto it has been 
known mainly as a product of the sun—-the most power- 
ful broadcaster in human ken. . Time alone will prove 
to what extent the new use of the word connotes a different 
quality. 


? Journal LE.E., Vol. XXVIII., p. 285. 
2 P, 129, Lodge’s “Signalling Without Wires, 
1998. 
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-7 6FG, 6MP. French:—8ALG, 8AG, 8AZ, 
8BF, 8BN, 8EL, 8FQ. 8HU, 8IG, BIN, 
8KL, 8LAC, 8PRI, 8QQ, 8TOK, 8YK, 


sYK, 6ER, 6GB, 61V, 6LX, 6TD, 6VP, 
YC. French :—8CQ, 8CW, 8GA, 8GI, 
3LL, 8MP, 8NA. 8PA, 8RG, SVB, 
8VM, 8VO, 8VU, 8CAX, 8LDA, 8LDR, 
8LTH, 8PAX, 8PPC, 8PRD, 8SPR, 
BSSC. American; — 1BD, 2VNG. 
Italian:—1AU, 1LP. Netherlands :— 
OAM, OKG, OPM, ORE. = Swiss :-— 
IRNA. Swedish: —SMUV. = Mitscel- 
lancous :— WNP, WIR. 
(O-v-1.) (50-120 metres.) 
Dovetas C. BirRKINSHAW (2BFM). 


Gothenburg, Sweden. . 

(August Ist to 16th, 1925.) 

British :-—2AGB, 2AV, 2CC, 2DF. 2IN, 
2KF, 2NM, 2SG, 2XY, 2VX, 5DM, SLF, 
5NN, 50K, 5QV, 5SZ, 6AH, 6AS, 6DO, 
6KK, 6LJ, 6MP, 6RM, 6TM. French: 
—8BF. 8CC, 8CT, 8CZ, 8DDA, 8ED, 
8EV. 8EE, 8FQ. 8FIR, 8HU, 8HV, 8KL, 
8LAC, 8MAQ, 8QQ, 82Z, Yz. Dutch: 


—OBA, OCA, OCO, OFP, OGN. ORM, 
OSC, OSK., OBN, PCMM, PCUU. Bel- 
yian.—4OR, 4RE, 4TC, 4YZ, P2. 


Italian :—1AS, 1BS, 1CC, 1ER, 1GN, 
IMT, 1UV. | Sieiss -—OMM.  Scandin- 
avian -—SMUK, 2NM, FAR, FEC, 7DX, 
7ZM.  Ruraian:—RDW. American :— 
IAMS, WIZ. WQN. Miscellaneous :—- 
SCA, GDI, S5RR. i 
GeorG HOLMLUND. 
: SMZN. 
Horncastle. 

(August Ist—17th.) 

British -—2CC, 2VX, 2XY, 2GQ, 2DX, 
2BDY, 2NM, SCT, 5UW. 2XV, OLZ. 
6YX, 6RM, 6JV,. 6AH, 6OMP, 5ZHC. 
French ;—8ALG, 8FQ, 8BF, SEE, SQW. 
BCHR, 8CT, 8PRD, 8GI, 8RCR, 22k, 
BVI, 8CAX, BT VI, 8PR, 1E. 8CS, 8BN. 
8WAG. YZ, 8JBR, 8CH. 8KC. 8DT. 
BRBF, 8GRA, BPAX, OCDJ, 1E. dm- 
erican —1AC, IABP, 1AEP, 1BQ. 1Ph. 
1CM, ICW. 1ARH. 1BZP. 1AR, 1BTR. 
ISA. ICK, ICKP, TAAY, 2WC, 2BKR. 
200K, 2CX, 2MU, 2AXF, 2WR, 2BYN, 
2PD. 2LU, 3JW, 3RF, 4AF, 4A, 4KQ, 
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Calls Meard. 
Extracts from Readers’ 
Logs. 


4UX, 4SA, 4RL, 4TV, 4HA, 4IR, 4DU, 
4AS, 4ER, 4GT, 9CCA, 4FF. Dutch .— 
OPM, OZA, OXW, OFP, OAAA, NO, 
OKH, PCMN, 2PZ. /taliaa:—1EG, 1BN, 
1AM,1BS,1GN,1AU.1MT. German :— 
—K1W, KXH, KXOX. = Belgian :—B7, 
4RL, 2R, <4TI. Spanish : — EARI3, 
EAR20. Swiss:—9BR, 9NAZ. Swed- 
ish :—SOK, SGC, SMXX, SMLZ, SMNE. 
Danish :—TU L, TEC. Czecho Slovakia: 
—TXX. Others:—3CA, 2SP, WIR, 
WIZ, WQN, ABC. RCRL, KDBA, 
WGY, Q4BY, C1AR, OZX. 
30—150 metres. 
: A. E. Livesey. 


Thornton Heath. 

(August 2nd to 17th.) 

British :-—2CC, 2DF. 21H, 21N, 2JU, 
2KF, 2LZ, 2NM, 2XY, 2YQ. 6BV, 5HX., 
5NJ, -5NN, SQV. 5ST, 6AH, 6DO,: 6KK, 
6MP, 6RM. 6TD, 61M (all c.w.). T'ele- 
phony :-—2KF. 2NM, 6AH. French :-— 
8AQ, BBN, 8CZ, 8FQ. 8QQ. 8TM, 8TOK. 
8UOU, BWAG. 8YK, 8ZA, YZ. Bel- 
qian -—4RS, E2. Dutch -—OBA, OPE, 
PCUU. Irish -— 
IR7AR. Danish :-—TEC. U.S.A. :— 
1440, 1ACI, IARE, 1ARH. 1AZL, 
1CAB, 1CKP, 1CMP, 1KA, IMY. 1PL, 
1ZW, 2AFN, 2AGB, 2BBX, 2BEE, 
2BKR, 2CTH, 2HA, 2LU, 2WC, SAHA, 
4RL, ASA, ATV, 5KC, WIZ. Chilean :— 
1EG. Mesopotamian -—1DH (cw. and 
telephony). 

(0-v-0. All on 20-50 metres.) 

W. A. J. WARREN. 


Halifax. 
(Below 50 metres.) 
British -—2BR. 2QM. 
2Y¥T, SDH, SMA, 5QV, 


2V0., 2VX, 
58Z, 6AH, 


` INA. 


YZ, 'OCDJ. Danish; —7AR, 7FP. 7ZM. 
Swedish: SMZV, SMZS, SMXU. 

Dutch: OBX, OGN, OPM, OZA, 2PZ. 
Belgtan:—B2k, B6G. Italian :—1RT,. 
Mexican:—1DH. New Zealand: 
—2AE. Australian :—2CM, 3BQ. Spanish : 
—3CA. American: 1ANA, 8CCQ, 8SF, 
WIZ, WQN, WBZ. Ruassian:—RDW. 
NRRL at Wellington, N.Z. 


(0-v-0. ) 
JOHN W. JAGGER. 


Lincoln. 

Under 100 metres (indoor aerial and 
indoor counterpoise). 

PCUU calls ANR: RDU (Russia) calls 
C.Q.; AGA calls LPZ; PCMM calls 
PKX; CA calls ICC; WIZ, WQN and 
WIR call ABC; 1MT (Italian) calls CQ; 
1SF (American) calls CQ; OSV (Holland) 
calls CQ; D49A calls CQ; 28Z (English) 
calls A4Z; 6TM (English) calls test. 

About 180 metres (outside-aerial). 

211, 2TN, 2QN (6SA telephony). 

(O-v-1 Reinartz. ) 

Rarru Bates (SOD). 
Glasgow, W.2. 

August 14th (below 50 metres). 

British :—5DH, STZ, 6KK, 6TM, 6LJ. 
Belgian:—4RE. Dutch :—OAS, PCMM, 
PC7. American:—1BUS, 1UW, 1AEP, 
ICH. 2BRB, 4RL. 4ER, WIZ, WQN. 
French :—-8CA, 8SSI, 8ALG. Scandin- 
avian -—DTEC, S2NM. Cuban :—2BY. 
Auasian :—RDW. Miscellaneous :— 
Y¥7XN, POF, RAF4, 9CH. 

L. Horine, 
G2QM. 

NotE.—We would ask readers when 
sending us their reports of calls heard to 
group them under their respective 
countries and to confine their lists, as far 
as possible, to distant stations or those 
of exceptional interest in neighbouring 
countries, The space available for pub- 
lishing these lists is very limited and, in 
consequence, those containing a large 
number of obvious stations have often to 
be omitted. 
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SIMULTANEOUS BROADCASTING IN 
FRANCE., 

The experiments which have been con- 
ducted recently for simultaneous broad- 
casting between “Petit Parisien” and 
Radio Toulouse stations have been highly 
successful and as additional stations are 
set up in France it is proposed to extend 


this method of exchanging programmes. 


ooo°o 


LONG DISTANCE DRY CELL 
TRANSMISSIONS. 


A report has been received indicatin 
what can be accomplished with smal 
power transmitters when only dry cells 
are used for anode potential. 

SLS, of Blackheath, operated by Mr. 
R. W. Bloxham, has been heard on tele- 
phony by 5NJ, of Whitehead, Co. 
Antrim. SLS was employing only six 
watts, high tension being supplied by 
200 volt dry batteries and the valve used 
being a D.E.5B. 

Telephony transmission and reception 
took place on September 6th in broad 
daylight on a wavelength of 45 metres. 

Another event of equal interest is that 
5NJ, operated by Mr. F. R. Neill, was 
in return clearly received on telephony by 
Mr. Butement, 6TM, of London on the 
14th, September, when the input was 
measuyed aS approximately six watts. 
The wavelength was again 45 metres. 

0000 


GOVL..{.NMENT CONTROL IN DENMARK 


The Government is taking control of 
all branches of broadcasting activity in 
Denmark for a period of one year. A 
committee consisting of 25 members and 
composed of Government representatives, 
delegates from various wireless firms and 
interests, the press and musical repre- 
sentatives, will undertake to prepare the 
detail of the programmes. A licence will 
be required by all those who listen-in, 
the licence fee varying according to 
whether a crystal or valve set is em- 
ployed. 


C000; 


RADIO IN SPAIN. 

Up to the present very little broad- 
casting interest has been shown in Spain 
as compared with other countries in 
Europe, but we learn that an Inter- 
national Radio Exhibition is proposed for 
this year, to be held in Madrid, with 
the object of stimulating public interest 
in broadcasting. 
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THE BERLIN WIRELESS EXHIBITION, 
The second annual wireless exhibition 


held recently in Berlin had the distinc- 


tion of being an ‘‘ All German ” exhibi- 
tion, just as the show at the Albert Hall 
in London was ‘All British.” 

The outstanding impression obtained on 
a visit to this exhibition was that the 
standard of production had improved very 
considerably over that of the previous 
year, and it was noticeable that incom- 
petent firms, of which a number were 
represented last year, had apparently 
gone out of business altogether, leaving 
the industry mainly in the hands of tech- 
nically reliable firms capable of producing 
high-class apparatus. 


The Berlin Exhibition ges The 
Wireliss tower is 400ft. high. 


A number of very finely finished 


‘cabinet receivers employing eight or nine 


valves were on view, but these were 

realising only a limited sale, due no doubt 

to the fact that the purchasing power of 

the German public is still low. i 
ooo 


PATRON SAINT OF WIRELESS. 
Some amateurs at the Naval Radio- 
Telegraphique School at Toulon were re- 
sponsible for promoting the idea which 
has resulted in French wireless enthu- 
siasts adopting St. Joan of Arc as their 
patron saint. 


p 


- authority is obtained. 


LISTENING-IN ON THE BATTLEFIELD. 


It is reported from Morocco that 
French troops in action were. recently 
able to entertain themselyes with the 
programme of the London station, items 
being clearly heard and enjoyed. 

0000 l 


WASHINGTON RADIO CONFERENCE. 


After frequent postponements, it is an- 
nounced that the International Radio 
Conference will be held at Washington 


next spring, and Great Britain has 

already accepted the- invitation to be 

represented. ; 3 
ocoo 


A CURIOUS RESTRICTION. ~ 


Although in Austria broadcasting> is 
becoming extremely popular, a curious 
restriction has been placed on the erec- 
tion of aerials. It is not permitted to 
instal any external aerial unless special 
Before any re- 
ceiving set is installed a Government 
licence must be obtained. Special con- 
trol of imports of wireless apparatus has 


being instituted in order to protect 
the home industry. 
oo0oo0oo0 
AUSTRALIAN TELEPHONY TO THE . 
ARCTIC. 


Mr. Spencer Nolan (A2YI), of Sydney, 
is reported to have conversed by tele- 
phony with the MacMillan Arctic Expedi- 
tion, thus covering a distance of 12,000 
miles. Commander MacMillan sent 
A2YI the following message in Morse for 
the Governor-General of New South 
Wales :—“‘ My compliments to you from 
the other antipode almost halfway round 
the world. We are in a fairyland of ice 
less than 12 degrees from the North 
Pole.” ', 

i oo0oo0o 
DEATH OF WELL-KNOWN AMATEUR, 


We regret to learn of the recent death 
in London of Mr. George Sutton, 
A.M.1.C.E., whose name will be familiar 
to a large number of our readers. Mr. 
Sutton was a member of the staff of the 
Engineer-in-Chief at the General Post 
Office, and his hobby was wireless. He 
had for many years been Honorary Secre- 
tary of the Wireless and Experimenta} 
Association, his local society, and was 
known in wireless club circles throughout 
the Metropolis. 
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ITALIAN BROADCASTING STATIONS. 

The broadcasting station at Milan, 
which is being erected for the Italian 
Broadcasting Co. by the Marconi Co., will 
be a Type “Q ” transmitter with a 
power of 6 kW. The new broadcasting 
station at Rome, which is being erected 
by the same’ company, will be similar to 
the new 2L0 and will have a power of 
12 kw. 


0000 


NUMBER OF WIRELESS LISTENERS. 

An official of the National Association 
of Radio Manufacturers has compiled the 
estimate of 7,000,000 as being the prob- 
able number of wireless listeners in Great 
Britain to-day, and this public is estim- 
ated to be spending something like 
£10,000,000 a year on wireless apparatus, 
and giving employment to 35,000 peop'e. 


0000 


HOME CONSTRUCTORS IN GERMANY. 

It is anticipated that a considerable in- 
crease in the interest in the technical side 
of wireless in Germany will result imme- 
diately from the fact that permission for 
the home construction of sets has been 
given as from September Ist. The 
licence fee for listeners in Germany re- 
mains:at 2 marks per month. 

The occupied Rhineland district is 
still without wireless receiving sets, as 
these are not permitted for the general 
public, on the ground that it is necessary 
to insure the safety of the troops in 
occupation. The newly freed Ruhr area 
is fejoicing in the fact that wireless sets 
are now permitted, and a very large num- 
ber have been sold in that area where 
the public is able to listen-in to the trans- 
missions from Germany and the rest of 
Europe. 

0000 


WIRELESS IN CHINA, 

News regarding wireless developments 
in China is in keeping with the generally 
unsettled state of the country. A tangle 
in the wireless concessions demanded or 
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granted seems to have no possible solu- 
tion except by international agreement. 
The American Minister in Pekin, it is 
reported, has demanded the confirmation 
of a concession to the American Federal 
Wireless Co., whilst the Japanese 
Minister demands that a similar conces- 
sion should be given to the Mitsui Co. ; 
as a third claim, there is the concession 
stated to have been granted by the 
Chinese Government to the Marconi Co. 
in Enfland. ‘The position is reported tu 
have been utilised by disaffected parties 
with the object of stirring up misunder- 
standing between the three nations 
concerned. 
` oo0oo0ooọ 

GRAMOPHONES AND WIRELESS. 

At the meeting of the Gramophone Co. 
last year, the chairman stated that he 
considered there was plenty of room for 
the gramophone and wireless industries 
without fear that the one would ad- 
versely affect the other. This prediction 
is borne out by the fact that this year 
an increased distribution by the Gramo- 
phone Co. has been announced, and 
rather than suggesting that the gramo- 
phone iudustry has suffered, it would 
seem that broadcasting has acted as a 
direct stimulus to interest in the phono- 


graph. 
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BROADCASTING MOTOR RACING. 

The International 200 Miles Race, in 
which there are thirty-three competitors, 
wijil be broadcast from Brooklands Track 
on Saturday afternoon, September 26th. 

We understand arrangements are being 
made to permit listeners to hear the cars 
as they negotiate the hair-pin bends at 
sneed, and, in addition, to convey an 
impression of the race from various other 
interesting aspects such as the work 
undertaken at the cars’ replenishment and 
repair pits. 

he Earl of Cottenham nas been 
nominated as driver of the 2nd Alvis car 
entered for the race. 


A picture of a wireless unit during the “ battle’ near Winchester 
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TWO CONTINENTAL FRIENDS. 


Mr. E. A. Wilson, 6GM, sends us the 
photograph which appears on this -page 
of himself m the company of a Swedish 
and a Danish amateur. This photograph 
was taken in Copenhagen recently. No 
doubt many of our readers have worked 
with SMVH and 7B,. 


Ia good company — GOGM with SMVH 
and 7BJ. 


THE B.B.C. AND THE NATIONAL 
ANTHEM. . 


Comment was made recently in the 
Morning Post on the omission of ‘*‘God 
Save the King” at the end of the broad- 
cast programmes of the B.B.C., and the 
question was asked why wireless listeners 
should not have the opportunity of pay- 
ing this mark of respect in the same way 
as the audiences of every cinema or 
theatre. 

oo0ooo 
THE CRYSTAL AMPLIFIER, 


On page 533 of the issue of September 
9th, the first paragraph in the left-hand 
column should read: “In switching 
on the battery, the Switch N need not 
be used regardless of the value of induct- 
ance in the circuit.” 


o000 


BOOKS RECEIVED. 


“ Talks About Wireless.” By Sir Oliver 
Lodge. 276 pp. Published by Cassell 
and Co.. Ltd. 5s. net. 

“ Rundfunktechnisches Handbuch.” Part 
I. By Dr. H. Wigge, Professor of 
Physics and Radio-telegraphy. Pub- 
lished by M. Krayn, Berlin. Pp. 339, 
with 563 diagrams. Price 15 marks. 

“ Der Radio-Amateur (Radio Telephonie).” 
By Dr. Eugen Nesper. Pp. 858+ 
xxvi., with 951 illustrations. Pub- 
lished by Julius Springer, Berlin. 
Price 27 gold marks. 

“ Everybody's Guide to Broadcast 
Music.” by Percy A. Scholes. pp. 238 
with illustrations. published by 
Hodder and Stoughton, Ltd., London, 
price 3s. 6d. nett. 


jomeomeme) 
A.J.S. TWO-VALVE SET. 
We are asked to point out that the price 
of the A.J.S. 2-valve set advertised in 
our last issue should be £13 18s. 6d. in- 


clusive of royalties. “ Royal Extra” ap- 
peared by mistake in this advertisement. 
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THE RESISTANCE-COUPLED AMPLIFIER. 


Design of Couplings and Valves for High Amplification. 


By Dr. H. KRONCKE. 


HAT a low-frequency amplifier with resistance 
coupling has certain advantages over an amplifier 
with transformers is so well known that it is 

hardly necessary to point out in detail the reasons why 
this should..be so. They consist principally in the danger 
of producing natural oscillations in the coils of the trans- 
formers because of the natural capacity of those coils, 
and, further, in the possibility of distortion due to the 
magnetic properties of the iron. In spite of these dis- 
advantages, which sometimes result in unsatisfactory re- 
production, it has not been generally possible up to the 


present to adopt amplifiers with resistance couplings, 


because the degree of amplification which could he 
obtained by their means was inferior to that of the 
amplifier with transformers. 

In a lecture given before 
the German Radioclub 
(Deutscher Radioklub), Man- 
fred von Ardenne recently 
gave an account of the work 
which he had done in col- 
laboration with H. Heinert, 
which had for its purpose 
the improvement of the 
resistance amplifier. It can 


Fig. 1.—Explanatory diagram 
of a resistance amplitier. 


now be claimed as the result * 


of the work of von Ardenne and Heinert that at least 
the same amplification can be obtained with a L.F. 
resistance amplifier as with a transformer-coupled ampli- 
fier. If, now, one considers the benefits secured as regards 
distortionless reproduction and cheapness of construction 


of the apparatus, it will be realised that the advantages 


of the new amplifier are considerable. 

The investigations of Messrs. von Ardenne and Heinert 
started from the view that, for the control of a valve, it 
is not electrical power that is necessary, but only voltage. 
The fact that the old transformer amplifiers have a fairlv 
large consumption of power is made manifest by the 
consideration that a transformer with an iron core cannot 
be worked by a current below a certain strength. Von 
Ardenne, therefore, distinguishes between power ampli- 
fication, as has generally been in use hitherto, and voltage 
amplification, which is in itself an aim desirable of 
attainment. It is only the last valve, which ‘serves to 
work the loud-speaker or the telephone, which must give a 
certain power, since with the preceding stages of the 
amplifier it is only a question of obtaining a certain 
increase of voltage. 


The Resistance Amplifier. 


The parts of a low-frequency amplifier which are neces- 
sary for coupling between two stages are represented by 
Fig. 1, where V, is the first and V, the second valve 
of the amplifier. In the anode circuit of the first valve is 
the resistance Ra, which is traversed by an anode current 


13 


which can be calculated by Ohm’s Law from the voltage 
of the anode battery B,, the internal resistance R; of the 
valve V,, and the resistance Rg. If, now, fluctuations 
of potential are applied to the grid of the valve V,, 
fluctuations of the anode current are produced which 
cause corresponding voltage changes over the ends of the 
resistance Rg. 

These fluctuations of potential are taken through a 
condenser C, to the grid of the second valve V, In 
order to prevent the grid of this valve from being charged 
negatively, it is connected through a high resistance 
R, with the filament. | 

This circuit is not new, and it has been known 
for many years that the amplification A, which can be 
obtained by this circuit and which can be regarded as 
the ratio of the fluctuations of the grid voltage on the 
second valve to those on the first valve, can be expressed 
by the formula 


In this formula, D indicates a constant introduced by 
Barkhausen, which may be designated as the Durch- 
griff' of the valve, and is a constant which shows the 
increase in effect of the grid on the electrons of -the valve 
as compared with the effect of the anode. 


Factors Deciding the Amplification. 


The formula contains two factors. If. one wishes to 
make the amplification as great as possible, one must also 
make each of these two factors as great as possible. 


Values of are illustrated in Fig. 2. It is recog- 


Ra 
Rat+R; 
nised that this factor is always smaller than 1, but is 


Fig. 2.—Amplification curve. 


greater according as Rg is greater. ` This curve applies 
for all cases if one takes into account on the horizontal 


axis how much greater is the external over the internal 


2 Equal to the quantity — 
I 


voltage amplification factor ”’ 
B 23 


t 


396 


The Resistanoe-Coupled Amplifier.— 
resistance. If, therefore, R, is nine times as large as 


R;, it follows that =0.g. From this it will be 


a ae 
Ra+R; 


seen that the external resistance of the amplifier should < 
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the ohmic resistance of Silit resistances 


Fig. 3.—Variation o 
( a Loewe resistance (C) with voitage. 


A and B) an 


be as large as possible in comparison with the internal 
resistance of the latter. 

The second factor has reference to the Durchgriff. 
The amplification becomes greater according as the 
Durchgriff of the valve is smaller (or as the voltage 
amplification factor is larger). The valves hitherto in 
use, with the exception of transmitting valves, have a 
Durchgriff of 10-12 per cent. (ż.e., an amplification 
factor of about 10). If now, as is customary and desir- 
able with power amplifiers, the external resistance 
were made the same as the internal resistance. of the 
valve, a 5-fold amplification could be obtained, as can 


120 


TELEFUNKEN- VALVE RE 11 | 


110 D-10~ Sp~10 /VOLT 


ANODE CURRENT IN MIGROAMPERES 


- , GRID POTENTIAL + 
Fig. 4.—Characteristic curve of a Telefunken valve, type R.E.11. 


easily be calculated. But von Ardenne and Heinert use, 

on the contrary, either double grid valves, with which a 

much smaller Durchgriff can be obtained, or special 

valves with a close grid, where the Durchgriff is only 
B 24 
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about 3 per cent., and they make, moreover, the resistance 
Ra as great as possible. In this way they obtain with 
single grid valves about a 30-fold, and with double 
grid valves about a 50/70-fold, amplification, and this 
with-one stage only. i 
Constancy of the Anode Resistance. 

But to increase the resistance Rg beyond a certain value 
would not, however, serve any purpose. Apart from the 
fact that, with an increase beyond about ten times the 
internal resistance of the valve, no further increase in the 
amplification is obtained, a limit is set to the increasing 
of this resistance by the internal capacities of thé valves 
and by the capacities of the leads. If now, in addition, 
one uses unsuitable resistance materiaf, such as, for 
example, the hitherto much-used Silit rods, the natural 
capacity of those rods then exercises a disturbing effect 
to the amount of about 30 mncrofarads. But even if 
suitable resistance materia] without natural capacity be 


used, there is a certain capacity shunt in parallel with 


ANODE CURRENT IN MICROAMPERES 


22 20 18 16 14 12 10 
GRID POTENTIAL 


Fig. 5-—Characteristic curve of a Telefunken valve, type R.E.83. 


the’ resistance Ra, which might be, for example, of the 
magnitude of 3 megohms for a frequency of n= 1,000. 
For this reason, it would serve no purpose to make the 
resistance R, larger than about 3 megohms. 

The choice of the resistance Rg is also of importance in 
another respect. The resistances hitherto in use were 
almost all more or less largely dependent upon the applied 
voltage. It is quite obvious that considerable distortion 
may be produced thereby. How great may be the de- 
pendency on potential in the case of Silit’ resistances is 
shown in Fig. 3, which also gives the calibration curve 
of a Loewe’ resistance. As will be seen, the resistance 
of the Silit rods, with a diminution of the potential from 
100 to 50 volts, increases by about a quarter, and with a 
diminution to 20 volts by about double, whilst the Loewe 
resistance remains completely constant within the limits 
of measurement. These resistances were therefore ex- 
clusively employed for the construction of the resistance 
amplifiers. | 

The Coupling Condenser. 

As far as the grid condenser C, is concerned, the view 
was formerly held that its capacity should be at least 

1 Type of resistances used in the experiment. 
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The Resistance-Coupled Amplifler.— 

some thousands of micro-microfarads. This supposition 
is erroneous, as has been shown by von Ardenne and 
Heinert ; and, since the grid current taken by the second 
valve is extraordinarily small, the impedance of the ca- 
pacity C, may be very high: a magnitude of about 500 
micro-microfarads is, in fact, sufficient for the purpose. 
According to von Ardenne, all that is required is that the 
capacity C, should be large as compared with the capacity 


0:002mfd 


e e 
+28 +100 


Fig. 6.—A resistance amplifier employing a double grid valve. 


between grid and filament of the valve V,. The grid 
leak resistance R, must, however, be as large as possible, 
and should be 5-10 megohms. 


Working Characteristics. 


As the resistance R, is 3 megohms, the internal re- 
sistance of the valve can be disregarded, and it will be 
seen that with an anode tension of 100 volts, a current of 
only about a hundredth of the anode current otherwise cus- 
tomary can develop. This, however, is not a reason for 
increasing the anode tension in order thereby to increase 
the anode current ; rather does it show that the heating 
of the filament of the valve need not be greater than is 
required for a hundredth part of the normal electronic 
emission. As a result, several important advantages of 
this amplifier are at once manifest. In the first place, the 
amplifying valves can be heated with very much less 
current than was formerly the case. A valve with an 
ordinary filament needs only to be heated to a yellow 
glow in order to emit sufficient electrons for amplifica- 
tion. The advantage of this, from the point of view 
of the life of the valve, need not be emphasised, since a 
valve so slightly heated will be practically indestructible. 
The small emission of electrons, moreoyer, results in the 
Space charge being immeasurably weaker than what was 
otherwise usual, since the anode potential is amply suf- 
ficient to conduct at once to the anode all the electrons 
iven off from the filament. The consequence is that there 
18 a surprising rectilinearity of the valve characteristics, 
as is shown by the examples in Figs. 4 and 5, which 
relate to two frequently. used German valves. The values 
of the anode current indicated in the illustration show 
how weak the currents used really are, and the recti- 
linearity, which is of so great an importance as regards 
distortionless amplification, is to be ascribed solely to 
this. The characteristics shown in F igs. 4 and 5 must 
not be confused with the ordinary characteristics, which 
are taken without any external resistance, and as opposed 
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to which von Ardenne designates curves 4 and 5 as work- 
ing characteristics. Whilst in the case of the ordinary 
characteristic one speaks of steepness, von Ardenne speaks 
here of working steepness, which therefore depends upon 
the external resistance of the anode circuit. This working 
steepness S, can also be introduced into the formulz 
given above, in the place of the Durchgriff, whereby 
one obtains for the amplification the extraordinarily simple 
expression A=S, Rg. 

As will be observed, the valves hitherto used are not 
very suitable for the purposes of resistance amplification. 
On the basis of von Ardenne’s investigations, valves of 


' a Durchgriff of only 3 per cent. and requiring a very 


small filament current have already been made. It is 
now intended to construct still better valves. with very 
short filaments. Such valves would have the further 
advantage that the voltage drop along the filament is quite 
small, which would contribute at once to increasing the 
working steepness and consequently the amplification. 
Von Ardenne calculates that he will obtain at a not too 
distant time at least 70-fold amplification with only one 
stage. 


- 


Practical Results. 


The demonstrations of von Ardenne prove the correct- 
ness of these considerations. He amplified the Berlin 
transmissions received with a single detector with a two- 
stage resistance magnification, which was fitted with 
double grid valves (the circuit of this amplifier is shown 
in diagram 6), and demonstrated the Berlin broadcast 
transmitted with an ordinary commercial loud-speaker, 
this being done in the presence of a large audience. All 
the hearers were charmed by the purity of the reproduc- 
tion, so long as the amplification was not overdone and 
the loud-speaker overstressed, which must always be 
avoided. D 

It is important, when using this amplifier, to apply to 
the grids of the valves a suitable negative bias. As 


Fig 7.—Connections of a three-valve receiver with resis ance 
couplings. ' 


Figs. 4 and 5 show, the working characteristics with 
small anode currents are rather too much displaced to 
the negative side of the zero grid bias potential point. 
In order, therefore, to work at a favourable point of the 
characteristic, one must apply a suitable negative bias to 
the grid in order that the straight part of the character- 
istic may not be exceeded, in which case distortion would, 
of course, be produced. For this reason the potentio- 
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The Resistance-Coupled Amplifier.— 
meters shown in Fig.-6 are used. When, however, the 
necessary grid bias has once been ascertained by experi- 
ment, a suitable number of dry cells may be connected 
in circuit instead of the potentiometers. 

The amplification obtained with double grid valves, in 
accordance with the circuit shown in Fig. 6, 
about 37-fold, notwithstanding the small Durchgriff of 
only 1 per cent. and an external resistance of 3 megohms. 
This is due to the high internal resistance of the valves 
in this circuit. The potential on the outer grid was 
28 volts. The inner grid of the first valve is controlled 
by a potentiometer. 7 

Finally, in Fig. 7 there is shown a receiving circuit 
with capacity reaction and two stages of resistance- 
coupled magnification. ‘The resistance in the anode 
circuit of the detector valve with .this circuit must not 
be so large as in the actual amplifier, since the first valve 
must have a certain power on account of the reaction. 
This resistance should therefore be only 400,000 ohms, 
and the valve must be heated normally. The last valve, 
which leads to the loud-speaker, must also be heated 


General Notes. 

Mr. J. E. Fynn (G6TX), 12, Monk- 
hams Avenue, Woodford Green, Essex, 
who is conducting a series of low-power 
tests on 45 metres, will welcome reports, 
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normally, since it gives the power which is transformed 


‘into sound. 


The essential ione: secured by the activities of von 
Ardenne and Heinert consist, therefore, not only in the 
above-mentioned distortionless and clear amplification, 
but also in the fact that the amount of amplification 
obtained is equal to that with transformers, whilst the 
demands made upon the valves and the heating and anode 
batteries are enormously lessened. The amplifier con- 
structed in accordance with this method, which is 
characterised, moreover, by a reduced cost of. production, 
therefore combines all the advantages which can onlv be 
expected of a low-frequency transformer amplifier, and 
it is therefore quite probable that the idea of von 
Ardenne will bring about a revolution in the construction 
of low-frequency amplifiers as hitherto constructed. An 
additional advantage is that the same amplifier can also 
be used for high-frequency amplification, although a limit 
is imposed by the disturbing capacities of the valves. It 
has nevertheless been possible to obtain, by means of a 
resistance coupling, a high-frequency amplification of 
approximately 3-fold with a wavelength of 3co metres. 


transmits on 37 and 44 metres, will wel- 
come reports. 

WJS.—The base station of the Rice 
Expedition to the Upper Amazon, 


operated by T. S. Caleb, Boa Vista, Rio 


and would like to get in touch with any 
foreign stations that will co-operate wiih 
him. 


Mr. E. Megaw (G6MU), 3. Fortwilliam ` 


Drive, Belfast, has established communi- 
cation on 45 metres and an input of 4 
watts, D.C., with LA, 1A, Mr. J. 
Diesen, near Tromsoe, Norway. some 200 
miles north of the Arctic Circle, and 
believes this to be the first occasion of 
working between Ireland and Norway. 

Mr. J. C. Harrison (GS5XY), High- 
croft, Park Lane, Burnley. Lancs, offers 
to forward QSL cards to French 8TOK, 
8ZEB, or 8ROR. and adds that there is 
no necessity to enclose stamps for 
postage. 

We understand that WGK. the G.E.C., 
Schenectady, N.Y., are broadcasting pro- 
grammes on 58 metres every day except 
Sundays. o 

Mr. A. E. Turville, 108. Abingdon 
Street, Northampton. states that, though 
he has not transmitted from his station 
(2XG) for more than nine months. he is 
still inundated with reports of Morse 
and telephonic messages purporting to 
have been transmitted by 2XG. He will 
welcome anv information enabling him to 
trace the offender who is misusing his 
call-sign. 

We would again remind our readers 
that the Secretaries of Radio Club Belge 
de VEst, Crapaurue 56, Verviers, or of 
the Resean Belge. 11 Rue du Congrès 
Brussels, have kindly undertaken to for- 
ward QSL cards to Belgian amateurs, 
but ask senders to be careful that their 
communications are sufficiently stamped, 
as thev have found excess postage dues 
a somewhat heavy item of expenditure. 
"Mr. A. M. Houston Fergus, La Cotte, 
La Move, Jersey. is transmitting on 
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AND QUERIES. 


wavelengths 100 to 400 metres (C.W.) 


under call-sign MAG, and on 100 to 200 
metres under call-sign G2ZC, and will 
welcome reports (especially regarding 
MAG). 

Stations Identified. 


We have received from various corre- 
spondents, to whom we tender our 
thanks, the following QRA.'s, which we 
trust will be of interest not only to those 
transmitters who specifically asked for 
them, but to others of our readers. 

BZ1AP.—N. de B. Ignarra, Rua 
Cosme Velho 172, Caixa Postal 68, Rio 
de Janeiro, 

RDW (sometimes signing NRL).—The 
Radio Laboratory at Nijni Novgorod, 
vear Moscow. 

OCTU.—French official station for low 
wavelengths in Tunis, the call-sign being 
an abbreviation for ‘‘ Ondes Courtes 
Tunis.” 

OCDJ.—A similar station in Djibouti 
(QSL cards may be addressed Radio 
OCTU and Radio OCDJ in their respec- 
tive towns). 

FTJ.— French motor vessel “ Jacques 
Cartier.” 

XY.—Official 
d Issy (Seine). 

LALA.—J. Diesen, 
Norwav. 

SOK.—Sokolniki Radio Station No. 
3482. U.S.H.R., Moscow. 

F8QO.—R. Jamas. 40. Rue Bezant. 
Paris. 142. This call sign is now offici- 
ally altered to 8JL. Mr. Jamas, who 


French station, Fort 


Moen i Maalselv, 


Branco, Brazil. 

JSDA and AKPKI (73 metres), of 
Iwatsuki, Japan. (Our correspondent is 
uncertain about the two final letters of 
the latter call sign (KI) as they were 


sent as one sign — -—-). 


Addresses of Stations Wanted. 

We shall be glad if any of our readers 
can give us the QRA’s of the following 
stations. (In some cases it is inadvis- 
able to publish the names and addresses, 
but any replies indicating that publica- 
tion should be withheld will be communi- 
cated in confidence to the enquirers) :— 


(reat Britain: —50K, 6UG, 6ME, 
5WE, 6ZK, 6YX. Ireland :—7AR. 
France :—8PA, 8RBF, BNPR, 8DID, 


8GRA, 
SRAT. 
Switzerland : 


D7AR. 


85PR, 8T VI, 8PAX, 8RG. 8KR, 

Germany : — KL4, KAM5. 
— HOLD. Denmark : — 
Avetralia :—A6DEL. Japan -— 
J2II. Chile -—CH@LD, U.S.A. (U):— 
2XG, 4ASK, 2AFN, ICME. Sweden :— 
SMRG, SMHI, SMLZ. Holland :-— 
OXF, OBK, OQX, ORW, ORM, OBQ, 
O AM, OAW, PDA. ltalų. —1RB. 
Merico :—DH1. Norway -—NWA4XYZ. 
Unknown -—FABC, VOBQ, 1AG, HK, 
RG, 2722, C22, ¥7, IR7OV, 2LU, 2H4, 


` Y9, OCML, PB7, P1BZ, NTER, OCMI.. 


Misuse of Call Sign. 

Mr. M. Burchill (2NS), 30. Leighton 
Road, Southville, Bristol, has reason to 
believe that another experimenter is 
using the same call sign, as he is con- 
tinually receiving reports of transmis- 
sions by 2NS which evidently refer to 
another station. 

Mr. P. L. Savage (G2MA) has reason 
to believe that another transmitter is 
making use of his call sign, and would 
be glad of any information enabling him 
to trace the offender, 
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B.B.C. Birthday Party. 

Plans are now taking shape for the 
celebration of the B.B.C.’s birthday anni- 
versary in three months’ time. It was 
at first suggested that the celebrations 
should take the form of a fancy dress 
ball at the Albert Hall, to which the 
public would be invited at a moderate 
charge per head ; but there will probably 
be an elaboration of this proposal, and, 
in addition to the fancy dress ball, which 
is expected to take place at Olympia, 
wireless artists will attend, thus giving 
hundreds of listeners the opportunity of 
coming in personal contact with the 
“stars” of broadcasting who have 
worked unflaggingly to elevate and amuse 
the public in their own homes. 

0000 


A Continental Tour. 


One of the mysteries of wireless which 
at present no amount of sciéntific in- 
genuity has solved is the poorness of 
broadcast reception within comparatively 
easy distance. One is moved to this re- 
flection by the announcement that the 
B.B.C. intends, on October 15th, to 
broadcast a Continental ‘round the 
stations ” programme, which will include 
excerpts from the best items available 
from various Continental stations. 

ocoo 


Inverse Ratio. 

On the other side of the picture, take 
Aberdeen as an example; a station which 
18 well received in the South of. England 
and in Scandinavia, but, strangely 
enough, not well in Glasgow. a distance 
of some 150 miles. Various theories have 
been advanced to account for this 
peculiarity, but no means of rectifying 
it has yet been discovered. 
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Abc«rdzen Station. 


Aberdeen station, so far as the trans- 
mitter part of it goes, is one of the most 
ideally situated in the Northern Group. 
Even in face of countless ingenious stories 
which have from time to time been 
woven round the Granite City concerning 
the local desire to avoid investing in 
wireless if any outlay is involved, a 
thoroughly good field within the precincts 
of a local works was found, and two 
first-rate 110ft. masts erected about 200 
feet apart, and a consequently excellent 
aerial, with symmetrical buried earth 
system, resulted. One of the works’ 
buildings was then requisit’oned, and 
from the outset the station’s behaviour 
was exemplary. 


The First. 

Aberdeen station was the first in the 
north to begin operating on the new 
magnetophone apparatus. 
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FUTURE FEATURES. 
Monday, September 28th. 


Lonpon. —.10.15 p.m., Opening 
Night of the Pavlova Season. 
Divertisements relayed from 
the Royal Opera House. S.B. 
to other‘ Stations. : 

Leens - BRADFORD.` — 7.30 , p.m., ; 
Speeches relayed from the open- : 
ing of the Little Theatre, 
Leeds, followed by Act I. of 
the Opera ‘‘ The Rival Poets.” 


Tuesday, September 29th. 
Srarions.—8 p.m., ‘* Tit- 
Bits ” Ballot Programme. 


Wednesday, September 30th. 
BIRMINGHAM.—8 p.m., Liza Leh- 
mann’s Music. including ‘‘ The 
Golden Threshold.” 
MaNcHESTER.—7.20 p.m., Classical : 
Dance Music relayed from : 
Houldsworth Hall. 


Thursday, October ist. 

GLascow.—-12 noon, Presentation 
of the Freedom of the City of 
Glasgow to the Prime Minister, 
the Rt. Hon. Stanley Baldwin, 
P.C., M.P., relayed from St. 
Andrew’s Hall. 

5XX.—7.50 p.m., Acts II. and IIT. 
of the Opera ‘‘Othello,”?” per- 
formed by the British National 


ALL 


Opera Company. Relayed 
from the Theatre Royal, 
Glasgow. 


Friday, October 2nd, 
MANCHESTER.—8 p.m.. “The Wit- 
ness for the Defence.” A 
four-act play to open the 2ZY 
Dramatic Season. 


Saturday, October 3rd. 
Lonpon.—8.15 p.m., Acts IT. and 
III. of the Opera, ‘‘ La Bo- 


heme,” performed by the 
British National’ ra Com- 
pany. Relayed rom the 
Theatre Royal, Glasgow. S.B. 
to other Stations (Glasgow 
excepted). l 
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TOPICALITIES. 


All Clear, but— 

When the station was ready for the 
opening ceremony on October 10th, 1923, 
everything was in order and no abnormal 
happenings were anticipated; but the - 
weather was left out of account in this 
calculation. This was an unfortunate 
thing ; for a gale of unusual ferocity suc- 
ceeded in demolishing many sections of 
main trunk wires leading south. Up to 
nearly the fatal hour fixed for the start, 
the hopes of receiving from and sending 
to other places items of interest were 
low ; but by splendid effort and spread- 
ing their activities over long tracts of 
storm-swept moorland, the Post Office en- 
gineers produced from the surviving lines 
sufficient for the immediate needs of the 
B.B.C. e 


oo0oo0oọo 


Alternative Programmes. 
Some weeks ago reference was made 


` to the suggested use of 5XX for alterna- 


tive programmes, and readers were re- 
minded of the remarks of Lord Gainford 
on the occasion of the opening of the 
Daventry station, when he said: ‘‘ The 
next step is obviously to make alternative 
services available to as many people as 
possible. About sixty per cent. of the 
population is provided now with alterna- 
tive services, capable of crystal reception. 
We do not consider this percentage satis- 
factory, and we shall endeavour to im- 
prove it as soon as possible.” 
0000 


Easy Stages. 

It may be well to point out now that 
in the meantime it is regarded by the 
officials at Savoy Hill as the wisest policy 


to develop 5XX by easy stages; in other 


words, to give it its own special pro- 
gramme on three evenings a week and 
for the rest to allow it to exercise its 
choice by selecting the best that offers 
from 2LO and other stations, while de- 
veloping plans or alternative services. 
It may be stated quite definitely, how- 
ever, that schemes for alternative pro- 
grammes are receiving the fullest con- 
sideration, and the coming winter will 
see a remarkable development in this 


respect. 
0000 


Preliminaries. 

The question is not merely one of pro- 
viding two programmes and no more in 
any specific area. So far as valve users 
are concerned, there is indeed no reason 
why they should not really have a choice 
of ten programmes on certain nights. The 
essential preliminary is the increase of 
power which would make long-distance 
work satisfactory, which it never has been 
in the past. 
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Obstacles 


Here we come up against the old pro- 
blem of fitting into the map the require- 
ments of all the ‘services which depend 
to a great or jesser degree on wireless. 
lf broadcasting alone had to be con- 
sidered, it would be the easiest thing in 
the world. to formulate a programme 
system that would leave little to be de- 
sired; but the Post Office has no light 
~ task in co-ordinating the requirements of 
the various Government. Departments and 
particularly of the vital services, the 
Navy, Army and’ Air Force. Further, 
one has only to witness the important 
work carried out by direction finding 
stations, such as Niton, to be able to 
uppreciate the importance of wireless to 
the merchant marine; or the work of 
stations like Carnarvon to gain au insight 
into the part played by wireless in the 
nation’s commercial life. All these in- 
terests have rightly to be considered be- 
fore the development of broadcasting, 
t.e., the erection of new stations, or the 
increase in power of existing stations, can 
be sanctioned. At present we are battling 
against tremendous odds, and the greatest 
hope of listeners should be cerXred upon 
the improvement of technical facilities 
which will enable the B.B.C. to surmount 
the many obstacles that lie in the path 
of progress. 


ooo 


Pav:o7a Ballot Season. 

The first night of the Pavlova Ballet 
Season will be relayed from the Royal 
Opera House, Covent Garden, on Sep- 
tember 28, when one of the most popular 
- of all “Divertissements ” will be given. 
In view of this relay, the second S.B. 
talk will be given at 9.25 instead of the 
customary hour of 10.10 p.m. 

; o000 


“ Rigoletto ” from Glasgow. 

On the same evening the third act of 
Verdi’s opera, ‘ Rigoletto,” will be re- 
a he from the Theatre Royal, Glasgow, 
where it is being played by the British 
National Opera Company. 
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Recital by Donald Calthrop. 

The week’s Special feature, on Septem- 
ber 30, will consist of a recital by Mr. 
Donald Calthrop, whose brilliant work in 
“ Yoicks!” relayed some time ago, in- 
cluding the memorable broadcast speech, 
will not soon be forgotten. 

ooo°o 


A Hyde Park Broadcast. 

A ceremony of great interest to the 
public will be the unveiling of the Roval 
Artillery Memorial in Hyde Park. Lon- 
don, on Sunday, October 18. As the 
unveiling ceremony is timed to take place 
during church hours, it may be difficult, 
despite the wishes expressed by listeners, 
to broadcast the proceedings, as the 
B.B.C. does not favour broadcasting dur- 
ing these hours except in very special 
circumstances. If, however, the time 
of the unveiling ceremony is found not 
to clash with church hours, it is fairly 
certain that the proceedings will be 
broadcast. 
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Stations of the Future. 


It may be predicted that any future 
high-power stations will be p*iced outside 
the towns at present served by a central 
station, so that no jamming situation in 
the town itself will be experienced, and 
so that the town valve-user will not be 
prejudiced. The B.B.C. will, moreover, 
be able to choose a site where the engi- 
neers may be sure of erecting a really 
more satisfactory aerial system than is 
often the case under present. circum- 
stances. 

e000 
Behind the Scenes. 

The possibility of improving the pro- 
grammes in the smaller details is being 
explored. Not solely on the selection of 
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at Bursledon, Hants and Liverpool. Crys- 


‘tal reception of Vienna on the Essex coast 


has also been reported. A listener in 
Cornwall says that Daventry is “ almost 


too loud.” ; 
0o00oeo 


Oratorio Broadcast. | 

A performance of “ Elijah ” will take 
place at the Central Hall, Westminster, 
on November 26, under the auspices of 
the Metropolitan Free Church Federation; 
Arrangements are being made for the 


_ broadcasting of a portion of this perform- 


ance. 
_ 0000 
Talks on Music. 
Although the amount of chamber music 
that is broadcast in the future will be 


A vicw showing the wireless tower, and alongside the Hall in which the recent Berlin 
Exhibition was held. 


artists does a programme depend for its 
success, but also on rehearsals and the 
minor matters of what may be described 
as stage management. As a first step, 
therefore, the number of rehearsals is 
likely to be increased, especially for the 
more important items. It is safe to assume 
that the success of Radio Radiance is due 
largely to the numerous rehearsals that 
have been held. Day after day the Radio 
Radiance artists have laboured incessantly 
throughout the summer in the stuffy atmo- 
sphere of the studio. This has involved 
virtually a twelvehour day; but the 
result has amply compensated for the 
strenuous work that has been put into 
these revues. 
Oo900 


Daventry on Crystal. 

Scores of listeners in Essex who 
originally complained of bad reception of 
5XX have since written to the B.B.C. to 
the effect that reception is now much 
improved. The crystal reports of Daven- 
try recently received include reports of 
crystal reception at exceptional strength 


carefully regulated, it is not the inten- 
tion to debar all attempts to improve the 
musical knowledge of listeners or to dis- 
courage preference for good music. In 
fact, a special effort will be made at the 
Edinburgh station, during the. week begin- 
ning October 12th, for the encomtigement 
of music, and arrangements are in hand 
for Mrs. Marjorie Kennedy Fraser, Mr. 
J. R. Clynes, M.P., and Sir Landon 
Ronald to give talks on the subject. It 
is probable that some of the talks during 
this special musical week will be delivered 
from the London Studio, and that several 
of them will be simultaneously broadcast. 

s oo0oo0ooọ0 
Wireless Licences. : 

The Postmaster-General again points 
out in a Press notice that the legal ob- 
ligation to take out a licence for a wire- 
less receiving set has been placed beyond 
any doubt by the Wireless Telegraphy 
(Explanation). Act. Persons who have 
failed hitherto to take out licences should 
do so at once. It is proposed to institute 
proceedings in cases in which wireless sets 
are installed or used without licences. 
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Selective Tuning with High Quality Amplification. 


By A. R. TURPIN. 


EFORE commencing the deign and construction of 
a receiver it is always a good plan to write down _ 


in black and white the featiites which it is desired | 


that the finished set should possess, and, if possible, a 
short summary of the limitations imposed by considera- 
tions of space and economy in upkeep. 

In the case in question it was required primarily that 
the set should be capable of receiving the local and the 
high-powered - B.B.C. stations at loud-speaker strength 


with a minimum of distortion; and, secondarily, that it 


should be possible to cut out the local station at a dis- 
tance of six miles and receive distance stations on the 
telephones with as few adjustments as possible. 

It was therefore decided that a ‘‘ Reinartz 
with a two-valve resistance- -coupled amplifier, would meet 


?9 


the case; because not only is this circuit one, of the most 


selective, but the selectivity is obtained without extra con- 
trols; and, further, the control of reaction is so smooth 
that it may be used with ease by the merest-novice.. 


There are, however, one or two inherent drawbacks in > 


circuits of this type. Examples will be found’ in the 
sensitivity to hand and stray capacities; the’ fact that, 


dow 


H.F CHOKE 


circuit | 


Fig. 1.—Circuit diagram. Switch S, is provided to 

change from grid to anode rectification, S» to change 

from long to short waves and S, to cut out the first 
F. amplifier. 


unless the aerial system is of low resistance, the set will 
not oscillate; and, lastly, the large size of high-tension 
battery necessary with resistance coupling. © 

By various modifications these drawbacks were eventu- 
ally overcome, the effect of hand capacity being re- 
duced to a minimum by mounting the condensers well 
away from the panel and insulating the spindles from 
the dials. The damping effect of the aerial may be mini- 
mised by inserting a small fixed condenser of a. capacity 
of about o.ooor mfd. in the aerial circuit. This does 
not decrease the strength of signals on the higher wave- 
lengths to any noticeable degree, and greatly improves 
the selectivity. 


Features of the Design. 


With regard to the large value of high-tension voltage 
required, with resistance coupling, this may be overcome 
by using an anode resistance for the detector valve only, 
and choke coupling for the second stage. Using suitable 
coupling condensers and grid leaks, and an inductance of 
approximately too henries for the choke, any loss in 
quality of tone: is difficult to detect. 

= The complete circuit dia- 
100 H.T+ gram is shown i in Fig. 1, and 


OH.T+ : l 
O For Aes anode and pone 


condensers, a value of 0.0005 
mfd. may be used, but the 
condensers must have a very 
_low minimum, and in the 
case of the tuning condenscr 
a vernier dial is a necessity, 
as a fraction of a degree is 
sufficient to cut out com- 
pletely a distant station. 
There are two sets of 
coils, one for the Jower wave- 
ut- lengths. tuning from about 
5 300 to 600 metres, and 
another set comprising two 
plug-in coils for the higher, 
tuning from 1,000 to 2,500 
metres. These latter are 
shorted by a double-pole 
switch when not required. 
The anode resistance has a 
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£izes of holes are as follow: A, 1/E&ln. dia. ; 
No. 1/4in. dia. ; E, 7/16in. dia. P} 


Fig. 2.—Limensions of front panel. 
o. 4B.A. screws; D, 1 


value of about 100,000 ohms and may be purchased or, 
for preference, constructed by winding just over } oz. of 
47 S.S.C. Eureka resistance wire non- -inductively on an 
ebonite former. 

The choke consists of the primary and secondary of 
a C.A.V. transformer joined in series, the coupling 
condensers being 0.5 mfd., and grid 
leaks 5 megohms. 

As a power valve is used in the last 
stage passing an anode current of 5 or 
6 milliamps, the loud-speaker is con- 
nected with a 1 mfd. condenser in series 
across a C.A.V. transformer with the 
windings in series. 

In order to make certain that no high- . 


24 


a 


B, 5/32in. dia.; C, 5/32in. dia., countersunk for 


A 


about 50 volts. A switch is incorporated in the detector 
circuit, together with a grid leak and condenser, so that 
either anode or grid rectification may be used. 

The former gives better tone quality, but the latter is 
more sensitive to weak signals. A D.E.3B valve was 
also tried as detector, and both methods of rectification 
gave excellent results using an H.T. 
voltage of 60. 

When switching over from anode to 
- grid rectification, it will, of course, be 
, necessary to alter the setting of the 
2 potentiometer. 

The potentiometer is joined across the 
~ low-tension battery, and unless the leads 
are disconnected from the accumulator 


frequency current is passed by the anode fig. 3.—The terminal strip. A, 1/8in. dia, When the set is not in use, there will be 


resistance, a choke coil 
series with it. This choke coil should 
be a No. 500 plug-in coil, or a larger one may be used if 
to hand. 

For the detector a D.E.Q. valve is used. The usual 
H.T. voltage for this type of valve is about 30 volts, 
but as there will be a considerable drop in potential 
across the anode resistance, this should be increased to 


peo- 1 A mjam = 


5% 


1 } countersunk for No. 4 wood 
is placed in 5/3zin. dia. 
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screws; B, 3 continual discharge. 
| The grid leak R, and condenser C, 
should be the usual values of 2 megohms and 0.0003 
mfd.; the switch S, for cutting these out is mounted 
above the potentiometer and is of a single-pole puste 
pull type. 

The valve used in the first low-frequency stage should 
be of a type having 
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a high amplification factor, such as ` 
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Fig. 4.—Position of components on the baseboard. The brackets supporting the front panel are screwed to the underside of the board. 
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Fig. 5.—Rear view of the finished receiver 


a D.E.3B or D.E.5B, and a power valve such as the 
D.E.4 should be used in the second low-frequency stage ; 
this is absolutely necessary if distortionless volume 1s 
required. These two valves have a common H.T. ter- 
minal and an anode voltage of 100 volts. 

- Battery Terminals. 

If very great volume is expected, a separate terminal 
for the power valve should be added and the necessary 
increase in H.T. voltage and grid bias given. 

With the above anode voltages the grid bias given to 


the D.E.3B valve will be of sufficient potential if the 


voltage drop .across the rheostat is used, and for the 
power valve a separate 4%-volt battery is provided. 
Nothing can be gained by giving the first valve a larger 
bias, because the voltage amplification of this valve will 
be at least 10, and, therefore, if the voltage swing is 
over one volt, the second valve will be overloaded. 

A switch is incorporated for cutting out the first low- 
frequency valve when it is desired to decrease the volume 
and at the same time to keep the same valves in circuit. 
This is done by using one three-pole switch only, and 
although the method used necessitates keeping the first 
grid leak in circuit, the great'simplicity of the arrange- 
ment easily counteracts the very slight loss of efficiency 
resulting from this. 


we 


~ 


, Fig. 6.—Plan vie 


with loading coils and H.F. choke in position. 


Reservoir condensers are placed across the H.T. ter- 

minals ; a value of 1 mfd. is used for C, connected across 
. the 100-volt terminal, and one of o.2 mfd. for C, across 
the 50-volt terminal. 

Separate filament. rheostats are used for each valve; 
this is absolutely necessary, as they differ greatly in 
characteristics. For the first two valves a value of 25-30 
ohms is sufficient, and for the last stage a resistance of 
5-6 ohms is required. 


Telephone Connections. 


- Four telephone terminals are used, the two centre ones 
being connected together, so that by connecting the loud- 
speaker to the first two, and the ’phones to the last two, 
they may be used in series, or by connecting to the two 
outside terminals they may be used alone or in parallel. 

When all the three valves are in circuit, a total anode 
current of at least 6 milliamps. will flow, so it is very 
necessary to use either the new type of large-capacity 
H.T. battery, or else accumulators, otherwise reception 
will be ruined by uneven discharge, or one’s pocket may 
be treated in a like manner by continual replacements 
of new batteries. 

The writer has often heard it stated that a Reinartz 
circuit is of little use on wavelengths above 500 metres, 
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w, showing condenser extension spindles and terminal strip for the combined coil LiLo. 
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Three Valve Reinartz Receiver.— 

but there should be no difficulty at all in operating the 
set on wavelengths up to 4,000 metres providing an 
efficient high-frequency choke is used and a sufficiently 
large aerial reaction coil. 


Construction. 


This follows the usual practice at present in vogue ; 
a front panel carrying the controls, and a baseboard for 
the valves, chokes, etc. j 

The positions of the dials on the panel have been dic- 
tated by the positions of the remaining components, 
which have been arranged to give short wiring. The 
appearance may not be symmetrical, but any sacrifice in 


lig. 7.—Complete wiring diagram. 


this direction will be amply repaid by the improved 
functioning of the set. 3 | 

On the left of the baseboard, viewed from the front, 
we have the two variable condensers, the right-hand one 
being the tuning condenser, and the left the reaction con- 
denser. A No. 4B.A. hole is drilled and tapped in the 
top and bottom plates of the condensers, which are held 
to the baseboard by countersunk screws passing through 
ebonite distance pieces to bring them to the required 
height with the spindles central on the panel. The 
spindles are lengthened with ebonite extension tubes and 
No. 2B.A. rod. If condensers of a different pattern are 
used, the method of mounting them is left to the 
constructor’s own ingenuity. 
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In front of the left-hand condenser and with the 
spindle passing through them are the low wavelength coils 
L, and L,. These are wound as one coil of 75 turns, 
with a loop at the sixteenth turn, which is cut when fin- 
ished, making four ends. These ends are numbered on 
the diagram, the inside end No. 1, and outside end No. 4. 

It is best to wind the coil in honeycomb form on a 3in. 
former. When completed, the coil is mounted by clamp- 
ing it to the baseboard with a U-shaped piece of ebonite, 


` and the four ends are taken to tags mounted on a strip 


of ebonite. 

Next to this coil we have the grid leak and condenser 
mounted on ebonite, and leads going to the shorting 
switch S, mounted above the potentiometer. Next to this, 


The broken lines indicate that wiring pase: 
underneath the baseboard. r 


again, are the two plug-in coils L, and L,, connected to 
the double-pole switch S, mounted on the panel below 
the potentiometer. 

At the back of the baseboard is the H.F. choke coil 
L, and the anode resistance. This resistance may be 
made as follows. A length of rin. ebonite rod rin. in 
diameter has six grooves cut into it din. wide and for a 
depth of tin. A saw cut is made the whole length of 
the bobbin to the bottom of the grooves. Just over } oz. 
of 47 S.S.C. Eureka wire must now be wound into the 
slots non-inductively. : 

To do this, wind 50 turns into the first groove, then 
carry the wire through the saw cut into the second one 
and wind on 50 more, then return to the first groove and 
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2 Variable condensers, 0.0005 mfd. (A.J S.). 
1 Accuratune dial. | 
2 Plag-in coils, Nos. 150 and 200. 
1 Plug-in coil for choke, No. 500. 
: 8 Coil holders for mounting on baseboard. 
: 3 Valve holders (Sterling “ Non-Pong’’). 
1 Adaptor for D.E.Q. valve. 
2 Filament rheostats, 25 ohms (King). 
1 Filament rheostat, 6 ohms (King). 
1 Potentiometer, 600 ohms (Ericsson). 
1 Single-pole push-pull switch. 
1 Double-pole push-pull switch. - 
1 Double-pole change-over switch. 
1 Grid condenser, 0:0003 mfd. (McMichael). 
1 Grid leak, 2 megohms (McMichael). 
2 Grid leaks, 0°5 megohm (McMichael). 


. 
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wind the same amount in the opposite direction; this . 


should be repeated until the two grooves are almost full, 
and repeated in the same way with the next two. When 
completed, the ends are soldered to tags screwed to the 
ends of the former, the whole being mounted between 
spring clips as shown. 

The method of mounting the remainder of the com- 
ponents may be seen by a glance at Fig. 4. 

The series aerial condenser is similar in construction 
to one recently described in this journal,’ and consists of 
a washer of copper foil placed over the terminal screw 
and clamped by a fin. diameter brass disc, being insu- 
lated from it by a further disc of mica o.oọ2in. thick. 
The aerial lead is joined to the copper foil. 

The switch S3, which is used to cut out the second 
valve, was converted from a single pole one, but a variety 
of the double-pole type can be purchased. 

The grid biasing battery is held in place by a U- 
shaped brass clip screwed to the baseboard, and connec- 
tions made to it by wander plugs on rubber flex. 

It should be noted that some components are mounted 
directly on the baseboard, and although they are such that 
a slight leakage would be immaterial, it is best to be on 
the safe side and be certain the wood is free from moisture 
by baking well and then varnishing. 

The brackets supporting the panel are mounted be- 
neath the baseboard in order that sufficient clearance is 
given for some of the connecting wires to pass beneath 
it. These wires are shown dotted in the wiring diagram. 


1 The Wireless World, July 22, 1925, page 115, 


Streatham Radio Society. 

The opening meeting of the new session 
of the above Society was held early this 
month, when Mr. Gerald Marcuse (G2NM) 
gave an interesting lecture. Mr. Marcuse 
dealt with his whole association with radio 
Matters, and passed on to an interesting 
and amusing account of his visit to 
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LIST OF COMPONENTS. 


2 Mansbridge condensers, 0:5 mfd. (T.C.C.). 
2 Mansbridge condensers, 1 mfd. (T.C.C.). 
1 Mansbridge condenser 0'2 mfd. (T.C.C.). 
2 Intervalve transformers (C.A.V., Ist stage). 
12 Indicator terminals (Belling Lee). 

1 Ebonite panel, 24in. X Gin. x hin. 

1 Wooden baseboard, 23}in. x Glin. x jin. 
I Terminal panel, tin. x I}in. x }in. 

2 4in. angle brackets. 

1 Cabinet (Carrington Manfg. Co.). 

3 Coils of connecting wire (Glazite). 

3-16. No. 22 D.C.C. copper wire 

4-0z. No. 47 S.S.C. Eureka wire. 

1 Ebonite rod, lin. dia., 2in. long. 

Ebonite tube, No. 2 B.A. screwed rod, soldering tags, etc. 


The set having been completed, the coils and valves 
may be inserted, and the batteries connected up. The 
No. 200 plug-in coil is L3, and is-inserted in the left- 
hand socket, whilst the 150 coil L4 goes in beside it, 
the No. 500 coil being used as the choke. 


Testing. 


Now join the aerial to the terminal so that the fixed 
condenser is in series with it and connect the earth and 
‘phones. Turn the reaction coil to zero and light up the 
valve, turning the potentiometer so that the grid is 
minus if anode rectification is used with the shorting 
switch closed, and plus if grid rectification is required 
with the switch open. 

With regard to the rheostats, if the valves mentioned 
are used, then the detector should be just over half on, 
the D.E.3B. just on,-and the D.E.4 almost fully on. 
Now tune in the local station. 

This station having been successfully received, we may 
open the shorting switch S, and endeavour to receive 
the high-powered station. It may here be found that 
the set will not oscillate, and if after trying a larger 
coil in the right-hand socket, and a greater anode voltage 
still without results, the leads to the right-hand coil L4 
should be reversed. ; 

When the set was finished it was tested ten miles north- 
west of London, and it was found that Cardiff and 
Bournemouth could both be received well on the head- 
phones without interference from 2L0; whilst 2LO, 
sXX, and Radiola was received quite successfully on 
the loud-speaker. 


After demonstrating the capabilities of 
his receiver Mr. Crowch gave particulars 
of its construction. 


FROM 


Hon. secretary: H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 
ooo0oo 


Radio Society Presidential) Address. 
An ordinary meeting of the Radio 


America last year. . 

Mr. Marcuse expressed the belief that 
many would be working on 20 metres 
soon as easily as they did now on the 
higher wavelengths . 

Hon. secretary: N. J. H. Clarke, 26, 
Salford Road, S.W.2. 


North Middlesex Wireless Club. 

A one-valve receiver constructed by Mr. 
H. A. Crowch was demonstrated by him 
at the last meeting of this club, on the 
2ud inst., and even the owner was satis- 
fied. Results were really remarkable. 


Society of Great Britain will be held at 
the Institution of Electrical Engineers, 
Savoy Place, W.C.2, at 6 p.m. on Wednes- 
day, September 23rd, when Sir Oliver 
Lodge, D.Sc., LL.D., F.R.S, the Presi- 
dent, will deliver an address entitled 
“The Mechanism of Radiation.” 
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The D.F.A.3 Mullard Valve. 


HE use of a power amplifying valve in the last stage 
of a low-frequency amplifier operating a loud- 
speaker is to-day almost universal, and whilst the advan- 
tages to be gained by the use of such valves had long 
heen recognised, it was not until the low-consumption 
filaments were introduced that they came within the reach 
of everyone. Power-amplifying valves can to-day be 
obtained which need a filament current of anything up to 
0.8 amp. at voltages varying from 2 to 6, so that what- 
‘ever the filament supply, a valve of the type under dis- 
cussion can be found which will fit in without making any 
special arrangements. 

The Mullard D.F.A.3, which we have recently tested, 
is of the 6e-milliampere variety, rated at 5.5 to 6 volts 
filament potential. It is interesting to note that the risk 
of overrunning the filament is negligible, ‘since with a 6- 
volt accumulator the filament voltage cannot be exceeded 
by turning the filament resistance too far, as it can 
with a filament rated at 3 volts. In the particular sample 
on which we carried out our usual tests, the filament 
current was found to be rather above the rating, the actual 
figure being o.r ampere at 5.5 volts. 


Filament Emission 


The emission obtainable from these tiny filaments is 
really remarkable; 32 milliamperes was the figure we 
obtained, which represents an efficiency of 58 milli- 
amperes per watt. This is a considerable advance since 
the day when power-amplifying valves used to consume as 
much as 1.5 amperes at 6 volts. On a circuit test and 
using the maximum recommended plate voltage (100 
` volts), the D.F.A.3 gave most. satisfactory results in 
every way. 

All 60-milliampere valves have of. necessity very fine 
filaments. Such valves must therefore be treated with 
reasonable care, and provided this is done, long reliable 
service will be given. 

The appended table giv es, in concise form, the results 
of our tests, and suitable combinations of plate and grid 
voltages, with the corresponding amount of plate current, 
are shown. 

D.F A. 3. 


(Mullard Rasis Vaive Co., Ltd.) 


Filament volts, 5.5. Filament current. 0.1 amp. 
Emmission eon A ASN 32, Ffficiency, 58 miiliamperes per watt. 


SE GSD 


Plate Plate | Mate 
Plate Current, Gril Current Ampli- Impedanre. 
Volts. Milia mps., Bias. fication 
at Zero Milliamps.' Factor. Ohms 
Grid. | 
40 1.32 -1.5 0.8 6.8 23 003 
a) rie —5.0 1.25 6.5 19,00) 
RI 4.55 -4.5 1.85 6.3 13,509 
109 6.9 —t.) , 2.79 6.15 12,100 


a r e e e e r 


1 Plate current when grid is biased to the value of Col. HI 
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Two American Valves. 


E have recently received particulars of two new 

valves which have been developed by the Radio 

Corporation of America, the characteristics of which we 
give below. 

To the British amateur these developments are interest- 
ing because it appears as though American practice will 
follow the British line of having a separate valve for 
each purpose. 

There is one point in connection with these new valves 
which might be copied with advantage by our own manu- 
facturers, and that is the very complete information as 
to the operating data which accompanies the valve. 


Actually this information is practically identical with that 


which we provide when giving reports on valves we test 
—that is, the amplification factor and the plate impedance 
are given at a suitable working point which is indicated 
by the plate and grid voltages in the table, and not at a 
point which makes the valve appear better than it really is. 


Radiotron UXI112. 


This valve has an oxide-coated filament consuming 0.5 
amp. at 5 volts, and is primarily intended for L.F. ampli- 
fication, but will, however, give good results as a detector 
when suitably adjusted. For the latter purposes the plate 
potential should be not more than 4o volts. Used in con- 
junction with a grid condenser and leak, the grid return 


‘must be connected to the positive end of the filament. 


RADIOTRON UX 112. 


Plate Norma! Plate Current, | Amplification Plate 
Volts. Grid Bias. Milliamps.' actor, Impedauce. 

hms. 

90.0 — 6.9 2.4 7.9 8, 800 

112.5 — 7.5 2.5 7.9 8,400 

125.0 — 0.0 5.8 7.9 5,500 

157.5 —10.5 7.9 8.0 4,800 


1 Plate current when grid is biased to the value of Col. II. 


Radiotron UX210. 


The UX210 is designed primarily as a power amplifier 
for a large, distortionless output, and has characteristics 
similar to the L.S.5 valve. Its normal filament rating is 
1.1 amp. at 6 volts, but may be run up toa maximum of 


1.25 amps. when a very large output is required. Plate 
voltages up.to a maximum of 425 may be used. 
: RADIOTRON UX 210. 
Plate Normal Plate Current. | Amplification Plate 
Volts Grid Bias. Milliamps.' “actor. Impedance 
Ohms. 
0 | =a 3.0 7.5 9,700 
112.5 — 75 3.0 7.5 9,70 
135.0 — 9.0 4.5 7.5 8,000 
157.5 —10.5 6.0 7.5 7,400 
250.0 — 18.0 12.0 7.5 5.600 
3500 —27.0 18.0 7.65 5,100 
423.0 —350 22.0 7.75 b. 


? Plate current when grid is biased to the value of Col. II. 
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The Electrical Properties of Contact Rectifiers. 
By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.1. 


(Continued from page 296 of the Sept. 2nd issue.) 


N the first place we must enquire 
exactly what is meant by the 
high-frequency resistance of a 

crystal detector, for the latter is not 
an ordinary conductor in relation to 
which the term has an obvious signifi- 
cance. 

For any given conditions of signal 
amplitude and d.c. load the alternat- 
ing current in the detector circuit will 
have a definite component of funda- 
mental frequency, together. with 
several other currents whose frequen- 


OOO SOTECEREH OHO O HERE EEER ESOS FT OSHO HEP EEE ESSE COEF ES er DeOEOOHHTER OS Deter erEDeOe- 


In the first part of this important 

: series of articles dealing with the 

: practical results of a long investiga- 
tion into the behaviour of crystal 

: detectors, the writer dealt with the 

: fundamental principles of continuons 

: wave rectification. He discussed the 
effect of the internal resistance of the 
crystal and the effect of a direct 
carrent load. In this, the second part 
of the series, the subjects under dis- : 
cussion are the High-frequency side of : 
the Rectification Process, and the : 
crystal.as an energy transformer. 


e 
. 
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ideal case we are considering, f.e., 
with a maintained high-frequency, 
e.m.f. of negligible internal resist- 
ance, and with no appreciable fall of 
high-frequency voltage in the load. 
Under conditions of actual reception 
they will not be strictly true, since 
the finite resistances of the coils or 
Other parts of the circuit will cause a 
certain amount of power loss to be 
associated with high-frequency com- 
ponents other than the fundamental. 
The above expressions are, neverthe- 


cies are multiples of the fundamental 
or supply frequency. (Readers who are familiar with 
Fourier’s Theorem will have no difficulty in appreciating 
this.) It can be shown, however, that of all these high- 
frequency components of current, only that of funda- 
mental frequency will absorb any power from the source, 
since that is the only one of the same frequency as the 
supply e.m.f. If, therefore, we write Z for the ampli- 
tude of this fundamental frequency current, the high- 
frequency resistance of the detector, R,, can be defined 
by the ordinary relation 
E 


=z 
Ll 


and the high-frequency power consumed by the detector . 


will then be, as with any ordinary resistive conductor, 
P, = /,E/2 =7,’R,/2. 
These simple relationships will be exactly true in the 
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Fig. 14.—Curves of hi frequency resistance in terms of loud 
. pole capitis ta by calculation. 


less, the most Satisfactory way of 
defining the high-frequency resistance of the detector, 
it being understood that /,7R,/2 represents the minimum 
high-frequency power consumption under efficient con- 
ditions of reception. 

It is obvious that R, will vary with Æ. Further, it 
was shown in the preceding section that it will depend 
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15.—High-frequency resistance of galona detector for large 


Fig. 
amplitudes. 


very greatly on R, the d.c. load. What is required, 
therefore, is a knowledge of the magnitude and variation 
of R, with Æ and with R for representative detectors. 
The direct measurement of this quantity is a matter 
of considerable difficulty. A method, which certainly 
seems to meet the requirements of the problem, has been 
described in Experimental Wireless of January, 1925, 
Up to the present date the writer has not made any direct 
measurements of R,, but has obtained values for this 
quantity by the somewhat laborious method of deducing 
from the rectification performance of a detector the form 
of its current-voltage characteristic under the conditions 
B 37 
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of operation and then determining the magnitude of 7, 
under specified conditions by the graphical analysis of the 
alternating current wave form. For instance, the curves 
of Fig. 14 illustrate the results for a typical specimen of 
galena. 

For a characteristic of the kind shown in Fig. 3' the 
value of R, under any given conditions of load and 
signal amplitude can easily be calculated. The curves 
of Fig. 15 were obtained in this way for a characteristic 


bs C] EEIT AT CEEE PRG 
Q EINE AA NN E=002 TETTI 
Z 10000 = — a 
r i “tT 4Es006 TTT LELL LLL LLL 
3 TOS E=008 J 
” PT _—: ——- 
N 6 000 Stott TET Tl 
ul o E a S a M -JE s0 10 = 
(e + aae Gam a Guar Gl ———— oT TS SPSS 
a _— an ee a eee ene ae en — -_ ; | om ED qp 
2~ 6000 HHH a T 
O : — t—} a a oes ae Gee Gee Gn ee ee Gs ee 
= DE AARE R E DEANE E H E A E R a a 
tad ñG ah ae eee can: RE ES HAN Jet) Wis SS, EEN HO | —— 
> RE | j ji ARAM Se 
@ 4,000 COTTTCCT Lo TTC 
uj tt E +t LETTA cl 
ae oso anhumcd >. Sa ae eS aS eS» 
i. ~-+— . ———.- o — -_—_+—_ 4 + —_>—__+_4—_o—+ - 
2000} HHHH- 
I ——— $ ~~ ———_—__.+—__+__= -_+ — — + + eao + + -7 
2 PTL ee 
a a | E P aa Ri 
10000 20000 30009 


D.C. LOAD (OHMS) 


Fig. 15a.—High-frequency resistance of galena detector for small 
, amplitudes. 
which can be considered to represent very approximately 
the behaviour of a galena detector at large amplitudes. 
It will be seen that R, increases as Æ decreases, and 
increases as R increases. 


H.F. Resistance for Smali Amplitudes. 

For small signal amplitudes the value of R, can also 
be obtained by calculation, and typical results for galena 
are shown in the curves of Fig. 15a. In general it can 
be said that for small signal amplitudes R, will be very 
much greater than for large signal amplitudes, and will 
vary less with Æ and with R. i 
, For a perikon detector the-:corresponding values will be 
greater than those for galena. The following table will 
give some idea of the comparison between them. 


GALENA. 
E | R= 0 1,000 | 4,000 10,000 
1 R,= 100 800 3,000 — 
0.5 200 1,300 4,300 — 
0.1 5,700 .6,000 6,700 7,000 
PERIKON. 
E R = 0 1,000 4,900 10,000 
1 R,= 500 1,500 3,900 8,5 
0.5 1,000 3,000 7,000 — 
0.1 15,000 15,000 15.000 15,000 


Individual specimens will of course show considerable 
variation among themselves in the value of R,, and the 
figures quoted can only be considered as showing the 
order of the magnitude of R, and the general character 
of its variation with the conditions of operation, 


! Zhe Wireless World, September 2nd issue, page 294. 
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Having now considered separately the direct current 
and the high-frequency sides of the rectification process, 
we are in a position to discuss the operation of a detector 
as a transformer of high-frequency power into continuous 
current power and to consider the circuit conditions appro- 
priate to its practical applications. 


Continuous Wave Rectification. Energy Conditions. 


It has been shown that under any conditions of signal 
amplitude and of d.c. load the rectified current given by 
the detector can be expressed in the form, 
| eee 
R+R, 

E, being an effective rectified e.m.f. and R, an effective 
internal resistance. It is well known that if the e.m.f. 
and the internal resistance were constant with sespect to 
R, then the best value for R, #.¢., the load which would 
give the maximum. continuous current power, is R = R.. 
Actually both E, and R. depend to some extent on R, so 
the relationship is not quite so simple as this. However, 
for a given constant signal amplitude there will always 
be a certain load resistance which will give the maximum 
continuous current power, and in general this optimum 
resistance will not differ very greatly from the value of 
R. at no load. For instance, curve a of Fig. 16 shows 
the measured variation of the continuous current power 

Pesic RK 

with R for a galena detector. There is a very sharp 
maximum corresponding to a load of about 100o ohms. 
For a perikon detector working under similar conditions 
of fairly large signal amplitude the optimum load will 
probably be from 300 to 600 ohms. For small signal 
amplitudes the optimum load increases very rapidly, in 
much the same way that R. increases. For galena it 
will vary from about 10,000 to 20,000 ohms for signal 
amplitudes less than o.1 volt. 

The above discussion would appear to indicate that for 
fairly large signal amplitudes apparatus of fairly low 
resistance should be used in conjunction with crvstal 
detectors. It must be remembered, however, that the 
conditions assumed above are not those of actual reception. 
In the first place we are considering the rectification of a 
pure continuous wave, not heterodyned and not modulated. 
Further, it has been assumed that the input e.m.f. is . 
constant, é.¢., is independent of the load imposed on the 
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Fig. 16.—Galena detector with signal e.m.f. of 1 volt (amplitude). 


` 


SEPTEMBER 23rd, 1925. 


Crystal Detectors— 
e.m.f. by the detector. In practice the signal amplitude 
will depend very greatly on the high-frequency power 
taken from it. This point will be considered more fully 
later on. For the present it will be sufficient to point out 
that in the application of a detector to direct reception of 
wireless signals the best circuit conditions will be, not 
those which give the maximum continuous current power 
on the assumption of a constant input e.m.f., but those 
which correspond to the maximum efficiency of trans- 
formation of high-frequency power into continuous 
current power. It will therefore be necessary to see how 
this efficiency of transformation, i.e., P./P,, varies with 
the load resistance. 

Curve & of Fig. 16 illustrates the variation with R, 
the d.c. load, of the transformation efficiency for a 
galena detector at a constant signa] amplitude of 1 volt. 
The data for this curve were obtained partly by measure- 
ment and partly by calculation in the manner described 
above. The difference between the two curves of Fig. 16 
is very marked, and serves to emphasise the point that 
the best load resistance for use with a crystal detector will 
not necessarily be that appropriate to its effective internal 
resistance. This is further confirmed by the curves of 
Fig. 17, which show the variation of P. with R for a 
galena detector operating under conditions of constant 
imput energy. This condition means that £7/2R, is 
constant, and as R, increases with R, Æ will also 


increase with R in the manner shown on the curves. The ” 


data for these curves were obtained by calculation with a 
characteristic of the type shown in Fig. 3, the constants 
of the characteristic being chosen so as to make it an 
approximate representation of a galena detector. 

The most striking feature of these curves is the very 
high efficiency of transformation recorded by them for 
the higher resistance loads. These efficiencies of 80 per 
cent. and go per cent. were very much higher than the 
writer had anticipated, and caused him to examine very 
carefully the calculations and the analysis involved in 
their determination. However, efficiencies of this order 
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British-made American Valves. 

The Cleartron Radio Tube, a well-known American receiving 
valve, is now manufactured in this country by Cleartron Radio, 
Ltd., whose offices are at 1, Charing Cross, London, S.W., their 
British works being situated at Birmingham. Cleartron valves 
cover a range to suit all purposes. 

New R.I. Representative. 

Messrs. Radio Instruments, Limited, inform us that they 
have appointed Mr. H. Patrick, of 246a, Corporation Street, 
Birmingham, as their representative for Birmingham and the 
Midland Counties. 

An Interesting Move. 

Messrs. Leslie Dixon & Co. advise us that they are shortly 
moving to larger and more commodious premises at 218, Upper 
Thames Street, London, E.C.4, where it will be possible to 
make a more comprehensive display of electrical and radio 
apparatus for the benefit of customers. 


Gecophone Grip Terminals. 


The series of Gecophone grip terminal connectors, manufac- 
tured by the General Electric Co., Ltd., has been added to 
on_account of the success of the original spade and pin types. 

They are now available in four forms, the two new additions 
being a series connector and a wander plug. 
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have since been confirmed by direct measurement by the 
method previously referred to. 

As far as moderately large signal amplitudes are con- 
cerned, it is clear that apparatus of fairly high resistance 
will give the best efficiency of transformation, and there- 
fore the largest continwous current power output for a 
given energy input. l 

At fairly small signal amplitudes the variation of high- 
frequency resistance with d.c. load is very-much less, and 
for any given signal amplitude the input power will not 
vary greatly with the d.c. load. However, the most suit- 


4.000 6,000 
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Fig. 17.—Variation of output power with D.C. load for a given 
constant input power (1 milliwatt). l 


able load resistance will be large in this case also, for 
the effective internal resistance of the detector will be 
large—of the order of tens of thousands of ohms. 

The reader is reminded that the whole of the above 
conclusions refer to the conversion of continuous high- 
frequency e.m.f.’s into direct current. A more usual 
application of a crystal detector is the conversion of a 
modulated high-frequency e.m.f. into audible frequency 
power. It will now be well to consider the latter case 
and to see how it resembles or differs from the former. 

(To be continucd.) 


NOTES. 


Growth of Bristol Wireless Business. 


Since the formation, of the limited company in 1923, the 
wireless business of Messrs. Automobile Accessories (Bristol). 
Ltd., has increased to such an extent that it has been found 
necessary to open two new service depots. These are situated 
at 15, High Street, Exeter, and 42, High Street, Poole. 

G.E.C. Superheterodyne Receiver. 


In the pages devoted to the description of the stands of the 
Exhibition at the Albert Hall, reference was made on page 318 
to the supersonic heterodyne receiver of the General Electric 
Co., Lt d. This instrument should have been described as a 
Gecophone Receiver. 

‘¢ Therla’’ Condensers. 

All “ Therla’’ condensers bearing a blue label have heen 
examined by the Faraday House Testing Laboratories and are 
guaranteed to be within 10 per cent. of the stated capacity. 
‘‘Therla ”’ grid leaks are also similarly tested and are correct 
to within 5 per cent. 


Wet Cell H.T. Battery. 

Ripaults, Ltd., King’s Road, St. Pancras, London, N.W.1, 
have recently issued a pamphlet describing a new type of Lec- 
lanché wet cell suitable for high tension supply. Many months’ 
service can be obtained from a battery of these cells, which can 
be easily recharged when necessary. 
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A Review of the latest Products of the Manufacturers. 


SHORT WAVE COIL. 

Messrs. N. V. Webber and Co., Vale 
Road, Oatlands Park, Weybridge, are 
specialising in the manufacture of com- 
ponents for experimental work and in 
particular transmitting and receiving 
equipment for use on short wavelengths. 
A Webber coilholder for short wave re- 
ception was recently shown in these pages 
and now a new type of coil has been de- 
veloped with widely spaced pin connectors 
for use in the holder. 


Tan 


The Webber short wave tuning coil. It 
is about 5in. in diameter. 


No. 16 S.W.G. copper wire is used and 
the cross supports are of ebonite rod with 
ebonite spacing pieces. The method of 
winding is unusual, though undoubtedly 
efficient and robust. 

0000 


MAGNUM NEUTRODYNE CONDENSER. 


This condenser is of the type in which 
the capacity depends upon the distance 
between two- flat discs, one of which is 
mounted on an adjusting screw. A long 
threaded bush is provided which is split 
to maintain an even pressure on the screw 
and eliminate “ back-lash.’’ 

The condenser is totally enclosed in a 
well-finished ebonite case which is held 
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- together by three iong screws. 
s 


The zero 
capacity introduced by the screws should 
not be overlooked when balancing re- 
ceivers which require only a smal] neutral- 
ising capacity. | 


An enclosed type neutrodyne condenser. 


The manufacturers are Messrs. Burne- 
Jones & Co., Ltd., 296, Borough High 
Street, London, S.E.1. 


0000 
BALL-BEARING VARIABLE 
CONDENSER. . 


An unusual appearance is produced by 
the use of the shovel shaped moving plates 
adopted in the construction of the 
variable condenser made by Messrs. S. 
A. Lamplugh, Ltd., King’s Road, Tyse- 
ley, Birmingham. In the latest model the 
plates are of brass, finished bright, and 
pressed on the face with a rectangular pat- 
tern so that perfect flatness will be re- 
tained. The fixed plates, as can be seen 
in the accompanying illustration, are car- 
ried on two rods secured to two ebonite 


The Lamplugh condenser is fitted with 
ball bearings and the plates are of some- 


what unusual design. The fibre cover to 

be seen on the metal end-plate protects 

the bronze spiral, which connects to thc 
moving plates. 


crpss pieces and to which are attached the 
metal end plates for supporting the bear- 
ings. The spindle of the condenser is held 
in position by means of ball races fitted at 
each end, a novel feature which avoids 
the use of spring washers or large fric- 
tion surfaces. The moving plates are 
held firmly in place and without end play, 
though a fairly hard adjustment on the 
races is necessary. Distribution of the 
electrostatic strain across the insulating 
supports is probably good and a very low 
minimum capacity is obtained. Reliable 
contact is made with the moving plates 
through a coil of bronze strip. One hole 
fixing is employed with a large brass bush 
and a standard Lamplugh dial if fitted. 


oo00 


EDISWAN TUNING COILS. 
Compactness is a feature of the Edis- 
wan plug-in tuning coils. Though the 
turns of wire composing the coils are 


Ediswan tuning coil with an optimum 
wavelength of 1,600 metres. 


exposed the construction is quite robust, 
the wire being apparently lightly impreg- 
nated and baked hard. A honeycom 
form of winding with spacing between 
turns of about three times the wire dia- 
meter is employed. A tight fibre band 
securely attaches the coil to the socket 
and the ends of the winding are clamped 
under metal plates with screws passing 
through into the plug and socket co:nec- 
tor. 
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A Parallel Movement Condenser. 
(No. 283,163.) 
A rather interesting type of condenser 
is described by E. T. Cook in British 


Patent No. 233,163. The idea of th 
invention will be readily appreciated by 


“=a 


Compact variable condenser with micro- 


meter adjustment. (No. 233,163.) 
reference to the accompanying illustration, 
which shows one form of the invention. 
It will be seen that one element of the 
condenser consists of a rectangular metal 
box M, while the other element of the 
condenser consists of two flat plates P. 
These are connected together by links L, 
which work on pins X, and. a spring S 
normally tends to bring the plates to- 
gether. One end of one of the plates P is 
bent at right angles, andis provided with 
an insulating block I. The end of the 
metal case is attached to the panel by 
means of the usual ‘‘one-hole fixing” nuts, 
and: a bush Y serves to hold the device. 
A screw B works through thig bush, and 
is provided with a knob K. It will be 
seen:that on rotating the knob the screw 
will ‘advance and the end will bear on 
the insulating block I. This will cause the 
links I. to pivot about the pins X, and 
opposing the force of the spring, will 
cause the movable plates P to approach 
the fixed plates, or metal sides of the 
case. It will be noticed that a scale can 
be arranged by measuring off the distance 
which the knob advances along the sur- 
face Z in a manner similar to that em- 
ployed on a micrometer. - 
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A High-frequency Amplifier. 
(No. 233,053.) 


A system of high-frequency amplification 
is described by W. Rawsthorne in the 
above British Patent. The invention 
describes both the method of constructing 
special transformers, and also the manner 
of connecting them, which is indicated 
by the accompanying diagram, The inven- 
tor states that he claims the construction 
of a transformer in which the secondary is 


Waves of the Wireless Engineer. 


tuned, and the primary is untuned, and 
of such a size as to prevent sufficient volt- 
age being produced across it to cause 
oscillation .of the circuit through the 
inter-electrode capacities of the valves. 
The transformers, which are used both in 
the aerial circuit and intermediate cir- 
cuits, consist of two coils L, and L,. The 
windings L, are tuned by variable conden- 
sers C, to the desired frequency, while 
the primary windings L, are left untuned. 
It is stated that these transformers may 
be made by arranging two sets of wind- 
ings on a cylindrical former leaving a 
small space between. them, or arranging 
two concentric basket coils or slab coils. 
The end turns of the two windings which 
are nearest together are connected to the 
earthed side of the system. Thus in the 
accompanying illustration X and Y show 


High-frequency transformer couplings 
with small resistance wound primaries to 
prevent self-oscillation. (No. 233,053.) 


the coils in true relation to each other. 


' the proximate turns being respectively 


connected to the filament and the earth. 
The arrangement’ of the coils L,, L, 
simply constitutes an ordinary step-up 
transformer, and systems of this descrip- 
tion must obey the ordinary transformer 
laws, and to us appears to be little differ- 
ent from an ordinary step-up transformer 
the primary of which happens to be 
untuned. p% os 
oo0oo0o0 . 


Filament Construction. 
(No. 288,875.) 


A valve filament of interesting and 
rather novel construction is described in 
the above British Patent, grauted to W. R. 
Bullimore. The filament, it is explained. 
has a comparatively large diameter in pro- 
portion to its resistance, whereby the im- 
portant advantages of greater mechanical 
strength and emissive surface are obtained 
without increase of filament temperature 


` 


or heating current consumption. A 
further feature of the invention is the 
provision of an active emissive coating 
which will remain united to the filament. 

The invention really consists in coat- 
ing a core of refractory metal or alloy, 
of relatively high specific resistance and 
melting point, with one of the “ noble 
metals,” #.e., one which does not tarnish 
under ordinary conditions. The filament 
may be produced, for example, with a core 
of nickel-chrome alloy with a deposited 
coating of platinum, or alternatively a 
molybdenum or tungsten wire may be 
coated with platinum or palladium. For 
example, platinum may be deposited by 
passing the core through a bath of 
ammonium platino-chloride salt. 

The alkali metals and the metals of 
the alkaline earths are particularly active 
in giving off electrons under the influence 


of heat, and the specification states in | 


detail how filaments may be coated by 
immersion in the nitrates of these 
elements. | 
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A Simple Lead-in. - 
_. . (No. 288,447.) 


r 


described in the above British Patent - by 
A. G. London. The.ordinary ebonite or 
similar insulating tube is provided on 
either-side with a fixing nut F. The lead 
consists-of a rod R which passes ‘through 
the tube and is provided with two ter- 
minals T, and ‘T,. The terminal T, is 
inside the hoyse,. and. goes to the aerial 
termina] of the set, while the terminal T, 
is connected to the end of the aerial. The 


Combined lead-in tube and earthing 


switch. (No. 233,447.) å 


metal fixing nut F which is external to 
the house is connected to the earth. and 
is provided with a peripheral groove G. 
The terminal T, has fixed to it a U-shaped 
spring so arranged that when the rod 
R is pulled through the tube the spring 
makes contact with the nut F, thereby 
earthing the aerial. 
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A simple and effective lead-in device 18 — 
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The Editor does not hold himself responsible for the opinions of his correspondents. ' 
Correspondence should be addressed to the Editor, '‘ The Wireless World,” 139-140, Fiset Street, E.C.4, and mast be accompanied by the writer’s name and address. 


UPERSONIC VERSUS NEUTRODYNE. 


Sir,—To take up Mr. Willans’ letter point by point would 
need an equal space or possibly more. 

I would be the first to admit that the superheterodyne is a 
very powerful method, and I am only in the position of 
comparing two very powerful methods and stating my own 
preferences. 

Both methods deliver the goods in more or less good con- 
dition, and if either method did not exist the other would be 
supreme. 

ut I must still maintain that cross breeding. the super- 
heterodyne with a high-frequency filter strengthens it, and 
I will take up the one point Mr. Willans classifies under 
heading (1). 

In my article * I say :—“ The beat tone frequency of the usual 
supersonic receiver is about 50,000, and this is dictated by 
experience. At this frequency the centres of the two wave- 
length bands, which will enter the filter unless otherwise pre- 
vented, are 100,000 frequency apart. To design the set that 
only one band can be received, we must precede the beat tone 
filter by a H.F. filter which will reduce a near-by wave with 
100,000 cycles difference to sg. This cannot be done by one 
H.F. circuit without sharpening its tuning too much, and two 
tuned H.F. circuits are therefore necessary. Unless one is pre- 
pared to dodge from one position of the heterodyne to the 
other, hoping for luck.” 

This statement Of mine, although correct, is possibly diffi- 
cult to read, and I think Mr. Willans has probably misunder- 
stood it. A little further explanation may be useful. 

By one H.F. circuit I mean the tuned frame; by two H.F. 
circuits, a tuned frame and either a coupled circuit or a tuned 
anode circuit. 

In Fig 6 of my article I have carried the idea to three 
filter circuits. 

Both calculation and test since reading Mr. 
show that :— 

(1) One H.F. filter alone as usually used—that is with the 
frame. connected to the rectifier, and oscillations provided either 
by self or independent oscillator—leaves both positions of the 
heterodyne open to attack from strong, but not necessarily 
local, stations. 

(2) Two H.F. filters leave only one position open to attack, 
and that only from a near-by station. 

(3) Three H.F. filters will leave both sides clean except in 

” very exceptional circumstances. 

Instead of considering the 
reduction of a near-by station. 
to mws let us look at 
it in another way. Referring 
to Fig. A, 

Ss, S S, are three stations 
of equal strength. If we set 
our one H.F. frame circuit 
tuned to S,, and the heterodyne 
to H,, and the beat tone tuning, of course, is to the right 


* Selectivity, by H. J. Round. See The Wircleas World, 
August 12th, 1925, p. 195. 
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Willans’ letter 


FREQUENCY 
Fi}. A 


frequency, S, will come in 1/zth of S,. Similarly, if we hetero- 
dyne to H,, S, comes in. In my article I assumed that if we 
have two equal signals, one of these must be reduced to th 
to leave the other pleasant to listen to. This condition can be 
met by a H.F. resonance curve like my Fig. 1, where 100,000 
cycles difference gives a reduction to 1-40th. 

But three considerations here enter. Firstly, 
wth may hardly be enough in certain cases. 
chamber music with a background of jazz band.) 

Secondly, that S, may easily be much weaker than S, and S, 
in actual practice; and, thirdly; the curve of Fig. 1 is * sharper 


a reduction to 
(For instance, 


H.T.+480V HT + 380V 


. = 
BALANCING | (© TO 
CONDENSER HETERODYNE 

md 


18t SEAT 
TRANSFORMER 


than we could permit for good quality, considering that it 
has to be multiplied by the beat tone filter. In fact, the 
1-40th in practice would probably be 1-15th, due to the first 
aud third points alone—a very bare margin to take care of 
weak signals from §,. 

But multiply it by another resonance curve in which the re- 
duction is to only 1-5th say—a very flat resonance—and the 
1-15th becomes 1-75th, which would be enough in most. cases. 

We certainly introduce three handles, but the tuned anode 
can be made so flat that it will easily link mechanically with the 
frame tuning over the whole range. 

Incidentally this circuit helps in the removal of the long wave 
trouble, without special aerials, amongst other advantages. A 
pr actical realisation of these principles is shown in the circuit 
in Fig. B. H. J. ROUND. 


TELEPHONY FROM THE ARCTIC. 


Sir,—I was listening in to WAP working with F8FW, and 
during the course of the messages he mentioned that they would 
be broadcasting voice and music at 11 p.m. on September 10th. 
So I stood by, and I am pleased to inform you that both speech — 
and music were received here quite O.K. on the loud-speaker ! 
But the ripple was very: troublesome and the quality of the 
telephony was not very good. Nevertheless, it was from the 
polar regions, and I suppose it is the first time that this has 
been done in the history of wireless. R. E. WILLIAMS. 

Holyhead. 
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' Information Dept. should 


make use of the Coupon to be found in the Advertisement Pages. 


Long Distance with Two Valves. 


HE question of what is the utmost 
that can be done with two valves 
frequently arises in the minds of 

of readers who, owing to lack of accumu- 
lator charging facilities or otherwise, have 
decided to limit- their wireless activities 
to this number of valves. If volume from 
the local station, or from a station at a 
moderate distance, is the main requisite, 
then a regenerative detector with a stage 
of L.F., or a two-valve and crystal reflex 
receiver, will meet the case, but if, as is 
often the case, the utmost range with tele- 
phones is the main desire, it is necessary 
to construct a receiver having one stage 
of high-frequency amplification in addi- 
tion to reaction. The question then arises 
-as to what is the most efficient form of 
H.F. coupling. Now it may be truthfully 
said that the efficiency or otherwise of an 
H.F. stage depends less on the particular 
H.F. circuit used than it does on paying 
careful attention to avoiding losses. It 
is essential to use an efficient system 
of disposing the components on the 
panel and baseboard, so that all leads 
which are at a high potential with 
respect to H.F. currents are short and 
direct as possible, in order to avoid losses 
due to strong capacitative effects, etc. At 
the same time it is as well to ase as effi- 
cient a circuit as possible, and it will 
uually be found that if a method is em- 
ployed of neutralising the stray capacities 
due to the valve and its associated wiring, 
superior results will be obtainable from 
the point of view of ease of handling and 
distance getting than if the ordinary 
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Fig. 1.—Two-valve neutrodyne receiver., — 


tuned anode or H.F. transformer were 
employed. 

Unfortunately the average set builder 
is averse to the neutrodyne, since he ima- 
gines that it is an instrument necessitat- 
ing more than one H.F. stage and irre- 
vocably bound up with the rather cumber- 
some tilted H.F. transformer. If a little 
care is exercised, however, a very eff- 
cient neutrodyne receiver can be con- 
structed, in which basket coils are em- 
ployed throughout, and which can also be 
adapted for the 1,600 metre wavelength. 
The connections are very simple, as 
will be seen from our diagram below. 


` The neutrodyne transformer for the or- 


dinary B.B.C. band of wavelengths can 
‘be constructed by first winding turns 
of No. 24 D.C.C. in the form of a basket 
coil; this will form the primary of the 
H.F. transformer, the secondary contain- 
ing 66 turns of a similar gauge. Both 
primary and secondary should be wound 
in the same direction on a former 1} 
inch in diameter and having 13 spokes. 
The beginning of the secondary should be 
connected to the grid condenser of the 
detector valve, and the end of the 
rimary should go to the anode of the 

.F. valve. The tap for the neutralising 
condenser should be made at the centre of 
the secondary winding. For the Daven- 
try wavelength 100 turns on the primary 
and 250 turns on the secondary is cor- 
rect, but in order to obviate having a 
secondary of excessive diameter as com- 
pared with the primary it is best to wind 
two basket coils of 125 turns each and 
place them side by side with one end of 
each half electri- 
cally connected 
to the othér. The 
primary winding 
can now be 
mounted between 
the two halves of 
the secondary with 
suitable insulation, 
whilst the neutral. 


H.T, ising tap should 
es be taken at the 
Junction between 

the two halves 

of the secondary. 

The aerial and 
reaction coils 


should be of 
usual sizes appro- 
priate to the 
wave-lengths being 
dealt with. 


e 
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Alternative Methods of Connecting a 
Loud-speaker. 

READER wishes to use an arrange- 
ment of three jacks in the anode 
circuit of the last valve of his 

receiver, so that he can employ his tele- 
phones or loud-speaker either directly in 
the anode circuit of the valve, or through 
the choke feed method or a 1: 1 ratio out- 
put transformer as desired to prevent the 


steady H.T. current passing throngh the 
windings. 
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Fig. 2.—Telephone jacks arranged to give 
“ choke-feed,’’ transformer or direct coup- 
ling with the last valve of an amplifier. 


This is quite simply accomplished, as 
will be seen by referring to our diagram 


in Fig. 2, and the connections are quite 


straightforward. It is necessary to ob- 
tain an output transformer of 1:1 ratio- 
if a loud-speaker of 2,000 or 4,000 ohms 
is to be used. These instruments can, of 
course, be obtained from many adver- 
tisers in this journal. Should it be de- 
sired to use a 120 ohm loud-speaker, a 
transformer having a ratio of 10 to 1 is 
required. No choke need be purchased, 
since the primary of the transformer can 
be made to serve this purpose, as will be 
seen by referring to the diagram. There 
is no need to employ a coupling condenser 
larger than the value given in our dia- 
gram, since this capacity amply suffices 
to pass even the lowest musical fre- 


_ quencies. 


©0000 
Problems of Selectivity. 
NUMBER of readers who have 
attempted to construct neutrodyne 
sets having two or three H.F. 
stages, or have added a_loose-coupled 
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tuner to their existing receivers in order 
to attain a sufficient margin of selec- 
tivity to receive distant stations whilst 
the local station is ‘‘on the air,” have 
found that in spite of all their efforts the 
Jocal station still comes through with suf- 
ficient strength to mar reception from 
more distant stations. At first this might 
appear rather puzzling, since the re- 
cewers are usually very sharp in the 
tuning ; so much so, in fact, that a wave- 
meter is desirable in order to pick up 
stations at even moderate distances. 
This complaint has been persistently 
received from readers living within two 
miles or so of their: local station, and the 
cause of the trouble is not very difficult 
to locate. Owing to the nearness of the 
local stations it is found that the tuning 
coils or H.F. transformers associated with 
the detector valve or the various H.F. 
valves are acting as small frame aerials, 
thereby picking up energy on their own 
account. Obviously no amount of loose- 
coupling in the aerial circuit or other 
devices for attaining selectivity will 
counteract this evil, and some further 
remedy must be sought. It is quite clear 
‘that the only feasible method which can 
be adopted is to completely screen the 
tuning coils so that strong local signals 
cannot cause interference in this manner. 
One method is to screen each coil indi- 
vidually,.and this method possesses the 
additional advantage of eliminating any 
stray magnetic coupling that may exist 
between the various coils and H.F. trans- 
formers to the detriment of stability. 
On the other hand, this method is apt to 
produce very appreciable damping in the 
circuits in question, and it is usually more 
efficient to completely line the inside of 
the cabinet with copper’ foil. Readers 
living further out from a local station do 


not experience this difficulty, and at ten, 


miles out it is quite a simple matter to 
build a receiver possessing sufficient selec- 
tivity combined with stability to 
eliminate completely the local station. 
When a frame aerial is used it is interest- 
ing to note that forced oscillations may 
he set up by long-wave stations. This 
effect was described on page 3576 of the 
previous issue. | 
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Two-valve Reflex Receiver. 

READER is desirous of building a 

two-valve reflex receiver in which 

the parallel system of feed back is 
employed, as distinct from tne more 
of feed back which has been 
published from time to time in these 
columns. 

We illustrate in Fig. 3 a suitable cir- 
euit ‘employing this principle. This is a 
very useful circuit, which has not achieved 
the popularity among reflex devotees to 
which it is entitled. The difficulty with 


the usual type of reflex receiver is its 


tendency to burst into low-frequency 
“ buzzing.” Usually, if reaction is 
employed, the receiver commenees to 
oscillate at an audible frequency with a 
very slight degree of reaction coupling, 
with the result that very little useful 
benefit is obtainable from reaction. The 
use of the system illustrated in our circuit 
overcomes this disadvantage tọ a large 
extent. It is important that really effi- 
cient H.F. chokes be used which have 
low self-capacity. These may be obtained 
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` Fig. 3.—Reflex circuit employing the * parallel-feed *' system of connections. | 
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from advertisers in this journal. The 
condensers shunting various high-imped- 
ance partions of the circuit are important. 
In general the circuit will be found more 
efficient for long-distance work than the 
more usually adopted form of dual 
circuit. l 
oo0oo0o0 


Correct Resistance Value of Telephones. 
CORRESPONDENT who is 


building a, two-valve réceiver 

which is designed for obtaining 
maximum signal strength on head- 
phones is contemplating the purchase of 
a pair of 8,000 ohm telephones in order 
to obtain maximum efficiency. 

It is most certainly advised that our 
reader should make no attempt to em- 
ploy 8,000 ohm receivers in conjunction 
with a valve receiver, unless an output 
transformer or some alternative method 
of keeping the steady H.T. current 
from traversing the ’phone windings is 
employed, since it will be found that the 
wire used in these very high-resistance 
telephones is so fine that a serious risk 
of breakdown is incurred. Usually 
these telephones are only intended to 
be used in conjunction with a crystal re- 
ceiver. Even though it may be possible 
to obtain a sufficiently robust pair of 
8,000 ohm telephones, it is not recom- 
mended that such a high resistance be 
employed for best results, Usually, of 
course, telephones are used after a 
moderately high impedance valve, and 
the customary 4,000 ohm telephones 
have usnally a sufficient impedance for 
the purpose, but under ordinary con- 

itions no advantage will be obtained by 


using a higher resistance. 


s 
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An Unusual Fault. 


READER has constructed a crystal 
receiver from which he obtains 
excellent results. Recently he 

has carried extension wires from the 
telephone terminals of his receiver to a 
distant room of the house, but finds that 
results are poor, and that the tuning of 
the receiver has to be changed consider- 
ably when these wires are connected to 
his receiver, and he is puzzled by this 
anomalous behaviour of the receiver. 
The reason for this effect is not diffi- 
cult to see. When constructing the re- 
ceiver, our reader has probably con- 
nected his crystal directly to the earth 
side of the aerial coil instead of to the 
high potential side. 
one side of the detector is earthed 
directly and the other through the 
capacity of the telephones. The capacity 
between the long extension leads 
and earth has the effect of by-pass- 
ing a large amount of the H.F. current 
which should be rectified by the crystal, 
and this fault should therefore be 
remedied at once. A simple method is 
to connect the aerial lead-in to the earth 
terminal of the receiver, the earth lead 
being connected to the aerial terminal. 
In addition to this it is always advisable 
to employ an output transformer of 1 to 
l ratio whenever extension leads are to 
be employed, irrespective of whether a 
valve or crystal receiver is employed. 
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THE COMING OF AGE OF THE THERMIONIC 
VALVE. | 


UST twenty-one years ago, or to be precise in 
J October, 1904, there came into existence the elemen- 
tary and at that time undeveloped piece of electrical 
apparatus which to-day is known 
in almost every household in every 
civilised country in-the world. 


The Birth of the Valve. 


It was in October, 1924, that an 
electrical engineer, John Ambrose 
Fleming, who had already estab- 
lished a name for himself in his 
profession, whilst studying phe- 
nomena which had been more or 
less casually observed by Edison, 
and pursuing his investigations, 
discovered the practical applica- 
tion of the theoretical property of 
the valve. In the following 
month the fundamenta! patent in 
connection with the thermionic 
valve invention was granted to 
J. A. Fleming by the British 
Patent Office under date of 
November 16th, 1904. The num- 
ber of the patent was 24,850, 
and the title, ‘‘ Improvements in 
Instruments for Detecting and 
Measuring Alternating Electric 
Currents.’ In this specification 
was described for the first time the construction of a bulb 
of glass or other material exhausted of air and contain- 
ing a filament which could be rendered incandescent, sur- 
rounded by a cylinder of metal carried on a wiré sealed 
through the bulb; the application of this device being for 
rectifying high-frequency electric currents and, there- 
fore, for detecting electric waves as used in wireless tele- 
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"graphy. Valves precisely as specified in this first patent 


‘are usedl to-day for rectifying electric currents, but the 


use is not now as a detector in. wireless, although 
for years it was so used, but for rectifying high 
voltage low-frequency alternating currents to supply the 
direct voltage required for the anodes of transmitting ’ 

valves. 


“ 


e Valve History Inseparable from 
: Patent Records. 
PAGE 1a The early history of the develop- 
415 $ ment of the valve is inseparable 
417 s from Patent Office tecoras and, 
s therefore, we take this opportunity 
423 = of making reference to some of the 
V. Appleton. s early patents which have a bearing 
i 426 $ onthe subject. 
427 £ Corresponding patents to the 
a29 $ British Patent No. 24,850 of 
439 2 November 16th, 1904, were taken 
s out in Germany and the United 
430 e States in 1905 under the num- 
A33 e bers 186,084 and 803,684 respec- 
s tively. 
ae Some ten years later the United ` 
445 States patent came into litigation 
445 = when the De Forest Radio Tele- 
s phone and Telegraph Company of 
s America was sued by the Marconi 
450 $ Co. for infringement. The claims 
451 $ of the Fleming patent were up- 
s held in judgment in the American 


courts given in September, 1916, 
and further upheld the following year after an appeal 


by the defendants. 


De Forest’s Third Electrode. 


To Dr. Lee De Forest, of America, is due the credit for 
the introduction of the grid or third electrode, which in its 
original form had a zigzag wire placed between the fila- 
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ment and the plate of the Fleming 
valve, thus converting it from a recti- 
fier and detector into an amplifier of 
oscillations and making what is, in 
effect, the forerunner of the three- 
electrode valve of to-day. The 
decision of the American courts in the 
action brought by the Marconi Co. 
was that the ‘“ De Forest audion,’’ 
as his three-electrode valve was 
termed, although it possessed inde- 
pendent validity, constituted an in- 
fringement of the Fleming patent. 

The British Fleming patent ex- 
pired in 1918, and when a petition 
‘was presented for prolongation by 
the Marconi Co., who were the owners 
of the patent, it was dismissed on the 
ground that the owners had received 
sufficient consideration for it during 
its life; but it is interesting to note 
that the judge referred to the inven- 
tion as one of ‘‘ unusual utility.” 

Dr. Lee De Forest’s British patent was applied for on 
January 21st, 1908, but the effective date under patent 
convention is January 29th, 1907, being the date of appli- 
cation for the equivalent patent in the United States. It 
is a remarkable fact that this British patent was allowed 
to lapse in IQII. 


Later Developments. 


Passing on to later developments in the valve, we find 
that the use of Tungsten for a material for the incan- 
descent filament was referred to first by Dr. Fleming in 
a British Patent No. 13,518, dated June 25th, t908, 
and in this specification is also described the potentiometer 
method for controlling the potential of the third electrode. 

The use of oxide-coated filaments for the purpose of 
increasing the filament emission was patented in Germany 
by Dr. Wehnelt in 1905. A three- 
electrode valve was described and 
patented by three Austrian engineers, 
Leiben, Reisz and Strauss, in British 
Patent Specifications No. 1,482 and 
No. 2,111 of izg11, and in this 
valve an oxide-coated filament of the 
Wehnelt type was employed. 


The French ‘‘R”’ Type Valve. 


A notable advance in valve design 
was described and patented in France 
in October, 1915, by Messrs. M. Péri 
and J. Biguet, the equivalent British 
patent being October 23rd, 1916. 
This design comprised a straight fila- 
ment of drawn Tungsten surrounded 
by a nickel spiral wire grid and a 
cylindrical anode, the connections 
being taken to four insulated pins in 
the base of the valve. This is the 
valve which is commonly known as the 
‘“ R” type valve and was used ex- 
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tensively during and after the 
war -for detection and amplifica- 
tion. | : 

‘These references to early valve 
patents we make~because so many 
persons have only recently been intro- 
duced to wireless and cannot, there- 
fore, be familiar with these points of 
early history. 


Thousands of Valve Patents. 

The British and foreign patents 
which have been taken out for ther- 
mionic valve invention and improve- 
ments would literally run up to 
thousands, but there are, of course, 
amongst these a very large number 
which would never stand up to close 
investigation in a court of law; in 
fact, the position with respect to wire- 
less valve patents to-dav is a very 
uncertain one, and any legal action 
would involve the parties concerned 
in most complicated and intricate arguments in the effort 


to establish rival claims. Probably the only wireless 


valve patent which has had to stand the test of 
legal bombardment and has emerged triumphant is the 
fundamental valve patent of the two electiode valve 
which in the early days was known as ‘‘ Fleming’s Glow 
Lamp Wave Detector.” 

Just how much the valve has been directly responsible 
in bringing about the development of wireless communi- 
cation, and particularly broadcasting, to its present state 
of perfection, it would, of course, be difficult to esti- 
mate. It may be said, however, that if the valve had 
not been available, then human ingenuity might prob- 
ably have been diverted to some other channel and have 
developed some new type of apparatus which would have 


performed the work equally well. 


There is, of course, the possibility 
that the arc might have replaced the 
valve in so far as transmission is con- 
cerned, particularly if- the same at- 
tention had been paid to that instru- 
ment as has been given to the per- 
fecting of the valve. | 

There seems little doubt but that 
we have not yet attained the ultimate 
degree of efficiency from the valve 
even in its present highly developed 
state. Improvements are still being 
made almost from day to day, and 
with each progressive step taken the 
efficiency of the thermionic valve is 
enhanced. Processes in the manu- 
facture of the valve have naturally 
progressed as the importance of the 
valve and the demand has increased. 
The scale on which valves are pro- 
duced at the present time may he 
judged from the articles on valve 
manufacture appearing in this issue. 
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extremely simple in structure or nature, so much 
so that they appear to be almost obvious things 
for which little credit need be given to any particular 
inventor or originator. Nevertheless, that simplicity 
is their chief merit, anl it has in nearly all cases 


MES electrical inventions of great importance are 


only been obtained after innumerable trials and failures 


with more complicated contrivances. We need only men- 
tion as illustrations such inventions as the speaking tele- 
phone of Bell, the incandescent filament electric lamp of 
Edison and Swan, and the thermionic valve, the origin of 
which is the subject of the 
present article. 

Like the speaking telephone 
and the incandescent lamp, 
the thermionic valve has ren- 
dered possible the creation of 
an immense industry basel 
entirely upon it, since with- 
out the valve there would be 
no broadcasting, therefore no 
enormous manufacture of 
wireless telephony receiving 
apparatus, no construction 
of broadcasting stations, or 
large periodical literature 
which now instructs the ama- 
teur or aids research in the 
art of wireless telephony. 
Nay, more, there would be 
no long-distance wireless 
telegraphy or the wonderful 
beam system, and no possi- 
bility of inter-communication 
with aeroplanes or direc- 
tional wireless for ships. 

The thermionic valve, in 
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“The History of the Thermionic 


Valve Forms One of the Most 


Astonishing Chapters in the Long 
Record of Scientific Research and 
Invention.” 


By’ Dr; ]. A. FLEMING: FRS: 


short, is the chief foundation stone of modern radiotele- 
graphy and radiotelephony, and the amazifig progress of 
these arts, giving employment to hundreds of thousands 
of persons, is the direct result of the invention and de- 
appliance. Hence it 
becomes interesting to look into its history, explore the 
stages of its evolution, and examine the nature of the 
scientific researches which brought it into existence. 


Inventions Develop Gradually. 
Scientific invention is subject to the law of evolution. 
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RECTIFYING VALVE 
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(Courtesy, Graphic Photo Union.) 


rig. 1.—Three of the first valves devised by Dr. Fleming 
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(Courtesy, Graphie Photo Union.) 


Fig. 2.—Types of early Fleming valves, and one of more modern type. 


Things do not spring into being full grown and at once, 
as in classical fable Minerva is said to have sprung full 
grown from the head of Jove. They proceed by small 
stages, and a careful examination shows that the pivotal 
ideas, observations, or inventions, were contributed at 
particular times by particular persons who had the insight 
to make them at the appropriate moment. 

There is no necessity to encumber our narrative with 
any lengthy references to the history of wireless tele- 
graphy. There is only one type of telegraphy which 
matters at the present time, in which an inter- ._ 


connecting wire is unnecessary between the ~ 


sending and receiving stations, and that is the 
electromagnetic wave or radiotelegraphy. We 
cannot forget nor forbear to mention that the 
scientific conception of an electromagnetic 
wave originated in 1865 with James Clerk 
Maxwell, whose death in 1879 at the early 
age of 49 deprived the world of one of its 
most original scientific thinkers. Twenty 
years had to elapse, even in spite of 
suggestions by another great philo- 
~sopher, G. Fitzgerald, before H. R. 
Hertz, with his immense genius for ex- 
perimental and theoretic research, gave 
us the means of creating, and in a rudi- 
mentary manner detecting, Maxwell's 
electric waves. When once it had been 
clearly recognised that beyond the 
actinic, luminous, and dark heat vibra- 
tions in the ether there is an almost un- 
limited range of longer waves to which 
the photographic plate, human eye, and 
thermopile are insensitive, immense in- 
terest began to be taken in the possible 
modes of generation and detection of 


(Courtesy, Science Museum, South 
Kensington.) 


Fig. 3.—An early de Forest “audion,” 


spark gap detector of Hertz was soon replaced by the 
coherer of Branly and Lodge, and by it much useful 
work was done.. Then came an era when a few select 
minds, such as those of Admiral Sir Henry Jackson, 
Sir William Crookes, Mr. Campbell Swinton, and especi- 


ally Senatore Marconi, saw that this long wave radiation 


might be used for telegraphic purposes. 

Marconi’s great invention of the aerial and earth con- 
nection and his improvement of the Branly-Lodge coherer 
into a more certain type of wave detector translated ideas 


pe and suggestions into actual achievement, and 


) he gave us a slow but veritable radiotele- 
/ graphy by electric waves. On this basis, 
with the improved spark transmitter invented 
by Marconi, as described in his celebrated 
British patent, No. 7777 of 1900, and with 
the embodiment of the principles of syntony 
or tuning described in Lodge’s 1897 British 
specification, spark rachotelegraphy came into 
existence as a practical art of immediate and 

immense „assistance to ships and 

voyagers. 

The invention of the arc-transmitter 
by Poulsen’s improvement on the 
Duddell arc-oscillation generator, first 

. made continuous wave radiotelegraphy 
i possible. Meanwhile the coherer had 
» been replaced as a detector of the feeble 
oscillations induced in the receiving 
aerial by the magnetic detector of Mar- 
coni, and forms of self-restoring coherer 
and elecrolytic detector tried with limited 
success. What was required and being 
looked for by many was a detector which 
would not require the careful adjust- 
ments of the tapped coherer and be more 


these longer waves. The insensitive ‘showing the introduction of the grid) sensitive than existing detectors. 
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The -Thermionic Valve.— 

The writer of this article had turned attention from its 
very earliest days to the subject of electromagnetic radia- 
tion. He may, in fact, describe himself as having been a 
personal pupil of Clerk Maxwell, since he relinquished in 
1877 a teaching post at Cheltenham College to go up to 
Cambridge chiefly with the object of working under Max- 
well in the then recently erected Cavendish Laboratory. 
There for two years he enjoyed Maxwell’s stimulating 
teaching and intercourse. In the year that Maxwell! died 
. the writer was appointed scien- 
tific adviser of the Edison Tele- 
phone Company of London, 
and three years later to a simi- 
lar position with the Edison 
Electric Light Company, 
formed to introduce incandes- 
cent electric lighting . into 
London. This close connection 
with electrotechnics gave an 
opportunity for the study of 
certain physical appliances on a 
scale quite impossible in the 
laboratory. |The incandescent 
electric lamp, invented by 
Edison, consisted of a horse- 

shoe-shaped filament of car- 

bonised bamboo sealed into 
an exhausted glass bulb. The 
filament was necessarily not 
quite uniform, and, when 
heated by a current, some 
parts became -hotter than 
others. The carbon also 
volatilised and was de- 
posited as a black coating on 
the bulb. The writer noticed 
many cases of blackened 


(Courtesy, Ser Henry Norman and 
the Science Museum.) 


Fig. 4.—An early type of re- 

ceiving valve due to Messrs. 

Lieben and  MKeisz, two 
Austrian engineers. 


lamps in which there was a white line or no deposit in the 


plane of the filament loop, and on the opposite side of the 
loop to that on which the filament had burnt through. 
This clearly indicated that there had been a projection of 
carbon particles in straight lines from that hottest spot 
on the carbon loop. Observations on this subject the 
writer Communicated to the Physical Society of London 
in 1883. The writer’s attention was then called. to an 
observation of Edison’s when he sealed a metal plate into 
the lamp bulb, this plate standing between the legs of the 
horse-shoe filament. When the filament was rendered 
incandescent by a direct current it was found that a 
galvanometer connected between the positive terminal of 
the filament and the plate indicated a small direct current, 
put that when connected between the plate and the nega- 
tive end of the filament gave no sensible current. Edison 
gave no explanation of this effect, and made no applica- 
tion of it that had the smallest reference to rectifying 
electric currents. 


Early Investigations. 


The writer made a very extensive investigation of the 
effect in the years 1885 to 1890, and was thereby led to 
the conclusion that there was an emission of particles 
chiefly from the negative leg of the filament, which were 
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charged with negative electricity. Those days were long 
before Sir Joseph .Thomson had made his remarkable 
discovery that there are particles smaller than ‘chemical 
atoms in a high-vacuum electric discharge tube, and the , 
writer had therefore concluded that these charged particles 
must be atoms of carbon which were thrown off from 
the filament, and that each carried a negative charge. 
Effect of a Plate. oo 

It was proved by the writer, experimerttally, that 
this torrent of electrified particles was stopped by 
a mica or metal plate, but could pass through 
the apertures in a metal grid or zigzag of wire‘ 
Also it was proved that when the two electrodes in a 
vacuum tube were made of carbon filaments, a very small 
direct voltage could create a sensible current through the. 
rarefied gas, provided that the negative electrode was 
made incandescent. It was not until 1899 that Sir Joseph 
Thomson demonstrated that these charged particles 
emitted by incandescent carbon in vacuum were electrons, 
having only 1-1,800th the mass of a hydrogen atom, but 
each carrying the same electric charge as a hydrogen ion in 
electrolysis. Meanwhile wireless telegraphy by electric 
waves had been invented and put in practice by Marconi, 
and in April, 1899, he astonished the world by achieving 
wireless telegraphy across the English Channel. In 
September, 1899, the writer Jectured before the British 
Association at Dover on the centenary of the electric 
current, and remarkable cross-Channe] demonstrations of 
electric wave telegraphy were made by Marconi’s Wireless 
In rg0o the writer became con- 
nected with that company as scientific adviser, and was 
entrusted with the duty of specifying and assisting to de- 
sign the earliest transmitting plant prepared for trans- 
Atlantic wireless experiments. | | 

Need for a Simple Detector. 

In this work it had become clear to-the writer that 
some simpler and more easily managed detector must re- 
place the coherer if speeds of signalling were to be 
attained comparable with those on submarine cables. 
The writer was well acquainted with the apparatus used 
in cable telegraphy, and it was not long before the idea 
occurred to him that if the feeble high-frequency alter- 
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Fig. 5.—A high-power rectifying valve of recent design, but 
theoretically the same as the Fleming valve. 
nating electric currents induced by the waves in the re- 
ceiving aerial could be ‘‘ rectified,” that is, converted 
into direct currents, we could then use a mirror galvano- 
meter or syphon recorder to detect them. Accordingly, 
many experiments were made with devices having uni- 
lateral conductivity, but only after a time was it found 
by the writer that a perfect device existed in a high 
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The Thermionic Valve.— 
vacuum tube containing two electrodes, one of w hich was 
rendered incandescent by a current. , 
Finally, in October, 1904, the invention was made of 
a thermionic ‘‘ valve,” consisting of a carbon filament 
electric lamp in which the loop filament was surrounded 
by a metal cylinder, the latter connected to a wire sealed 
through the glass bulb. When the filament is ren- 
dered incandescent by a current, the space between the 
filament and the cylinder acquires a unilateral con- 
ductivity and allows negative electricity to pass from the 
filament to the cylinder, but not in the opposite direction, 
and can therefore convert high-frequency alternating cur- 
rents into direct currents. All that was necessary, there- 
fore, was to include this tilament and e 
cylinder rectifying space in series with Ê 
a galvanometer to detect such currents. 
When using spark oscillations, which 
come in groups or trains, a telephone 
could be used instead, and each train 
therefore gave a single sound in the 
telephone, and the groups of trains con- 
stituting the signals gave audible dash 
and dot signals. This was produced 
and patented in Great Britain on 
November 16th, 1904—the now well- 
known ‘‘ Fleming valve.’’ It began to 
be used in practical wireless reception 
by Marconi’s Wireless Telegraph Com- 
pany very soon after, and provided an 
easily managed detector not liable to be 
put out of adjustment by atmospherics. 
It was, in fact, used for experimental 
reception across the Atlantic before 
long. This valve was absolutely the 
first technical application of the emis- 
sion of electrons from an incandescent 
conductor in vacuo, and the importance 
of the invention is not to be measured 
merely by the actual device then first 
patented ‘by the writer, but by the 
degree to which it opened up an en- 
tirely new field of research and inven- 
tion. The present year 1925 may 
therefore be called the year of the 
‘“Coming of Age’’ of the Thermionic Valve. 


Importance of the Invention. 


The importance of the invention is also shown by the 
determined attempt made by American wireless men to 
claim the invention for themselves and deprive the present 
writer of credit for it and remove his name from con- 
nection with it by re-christening identically the same 
invention by other strange names, such as Audion, 
Kenotron, Tungar or Diode. The name “valve,” 
first given to it by the writer, is a simple, appropriate. 
casily pronounced English word of five letters, and 
has now become so firmly fixed in British wireless 
language that it will never be displayed by other out- 
landish words. 

The endeavour on the part of one United States 
patentee to claim the invention for himself gave rise to 
much prolonged htigation, but the decisions of a Court 
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Fig. 6.—An early specimen of a type of 
valve known as the “ pllotron. 
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of First Instance, given by His Honour Judge Mayer, 
later on confirmed by the unanimous decisions of three 
judges in the. United States Court of Appeals, settled 
the question beyond dispute that the writer was the first 
and true inventor of the rectifying thermionic valve, by 
whatever name it may be called. In Great Britain Mr. 
Justice Sargant, in 1918, declared the invention to be 
one of ‘‘ unusual utility,” and that, in his opinion, the 
three-electrode valve would never have come into being 
but for the previous invention of the 1904 Fleming valve. 

The early Fleming valves were made with carbon fila- 
ments, but in 1908 the writer found that tungsten wire 
possessed advantages in that it could be heated to a 
higher temperature. Also, .in a British Patent specifica- 
tion first mentioning this, he described 
a method of using the valve for recep- 
tion which consisted in applying to the 
anode circuit such a voltage that it 
brought the point of working on the 
characteristic curve just to a place where 
that curve has a change in curvature. 
This method is capable of giving great 
sensitivity in the case of certain sort 
valves. . | 

The great use of this rectifying valve 
now is not to rectify the feeble high- 
frequency oscillations in receiving sets, 
but to rectify a low-frequency but high 
voltage electromotive force required to 
keep the anodes of three-electrode valves 
at a high direct potential. 

This leads us to the next stage in the 
invention, namely, the means for con- 
trolling the electron flow from the fila- 
ment to the anode. cylinder. In experi- 
ments described to the Royal Society of 
London, in 1905, the writer had shown 
that a source of e.m.f., now called an 
anode battery, might be inserted in 
series with the valve, and that the elec- 
tric conductivity of the vacuous space 
between hot filament and cold cylinder 
or anode depended upon this voltage. 

In the paper above mentioned he 
gave the first delineation of the curve 
now called a characteristic curve of the valve expressing 
the relation between impressed voltage and anode current. 


Introduction of the Grid. 


The writer was well aware that this current could be 
reduced by holding near the valve a permanent magnet. 
but unfortunately it did not occur to him in sufficient time 
that this anode current could be controlled by inserting a 
grid or spiral wire or metal mesh cylinder between the 
anode cylinder and the filament, and giving to this grid 
small positive or negative potentials. This, however, 
was done in a rudimentary form in 1907 by Lee de Forest 
in the United States, who had been following carefully 
the work of the writer. De Forest interposed a zigzag 
of wire carried on a separate terminal between the anode 
plate and filament, and thus made the first form of three- 
electrode valve, or, as it is sometimes called, triode. The 
introduction of the grid or controlling electrode was 
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The Thermionic Valve.— | . 
of great importance ; it enabled the valve to become not 
only a detector but an amplifier for electric oscillations. 
The next step in invention involved the improvements 
in making the vacuum. The writef had specified in his 
patent specifications that the vacuum should be as high 
as possible, but the attainment of that aim was limited by 
the power of the vacuum pumps then in existence. Prior 
to 1904 only modifications of the Sprengel mercury pump 
were available, as used in incandescent lamp manufac- 
ture. But even an exhaustion to a millionth of an atmos- 
phere leaves still some ten billion molecules of air per 
centimetre cube in the bulb. In 1904 Sir James Dewar 
gave us his beautiful process for making high vacua by 
charcoal cooled with liquid air. Soon after Gaede in- 
vented the molecular pump, and at a later stage Irving 
Langmuir the mercury condensation pump. Still more 
recently Holweck has given us an improved molecular 
pump, and there have been several modifications of the 
mercury vapour injector pump. The result has been to 
tender possible far higher vacua, and the process of 
exhaustion is now aided by chemical means by introducing 
metallic magnesium into the bulb which absorbs the 
residual oxygen and nitrogen. The result is a hard or 
high vacuum valve in which the whole of the anode cur- 
rent is conveyed by elec- 
trons which come out of 
the filament, and no ioni- 
+, sation of gas molecules 
takes place. 
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Generation of Oscillations. 


Another great stage of 
improvement was when it 
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ig electrode form. In the 
os. latter type the grid and 
er cylinder circuits are 
coupled together induc- 


tively in such fashion that 
the changes of current or 
potential in each circuit 
tend to augment each 
other. When once this 
had been discovered it 
rendered it possible to 
employ the valve in an 
improved manner by 
means of so-called 
reactive coupling as a 
SeA more sensitive detec- 
ae tor, as done first by 
, C. S. Franklin and 
E. H. Armstrong. 
Also, by gradual 
stages larger and 
Jarger bulbs were em- 
ployed in generating 
valves of gradually 
increasing power. 


(Courtesy, Science Museum.) 


Fig. 7.—An American valve of large 
dimension—the U.V. 203A. Suitable 
fer low power transmitting. 
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This is the place to say a word or two about im- 
provements in the emitting filament. After carbon, with 
its rather low volatilising temperature, hard, drawn tung- 
sten wire, came to be employed, since it has a very high 
melting point (near 3,500° C.), and the electron emission 
increases rapidly with temperature. The Western Electric 


_Company, of America, made a departure in the use of 


an oxide-coated metallic fila- 
ment. it was discovered by 
Wehnelt that the oxides of 
earthy metals had the power of 
greatly increasing the electron 
emission of het metals. . The 
Western Electric filament is, 
therefore, made of a thin strip 
of platinum-iridium or other 
metal coated with oxides of 
barium and strontium. 


Further Improvements. 


Another important discovery 
was that thorium had a similar 
power when placed on tungsten. 
and that a thoriated filament 
could give the required emission 
for detector valves at a dull red 
heat. Hence came the so-called 
‘dull emitter ’’ valves, which 
can be worked with one or two 
dry cells for reception. 

Other great improvements were 


made in the bulb. In large 
transmitting valves the 
electron emission from the 
filament bombards the 


„anode cylinder and makes 
it red-hot. This heat’ has 
to be dispersed by radia- 
tion, and with very large 
glass bulbs there is great 
risk of fracture. One 
great advance was in the use of silica for the bulb, 
because it can be heated and. cooled unequally without 
risk. The Mullard Valve Company have very success- 
fully grappled with the problem of making silica-bulb 
high-power transmitting valves. 

The greatest advance was made when it was discovered 
that the anode cylinder could form part of the bulb, and 
thus, being external, could be water-cooled. This was 
rendered possible by the discovery that a copper or copper- 
plated nickel tube with sharp edge could be sealed to a 
glass tube. 

The cooling of the anode cylinder enables generating 
valves of very large power to be made, even up to many 
hundred kilowatts output; by this invention it is now 
possible to equip high-power stations entirely with valve 
generators. In fact, it is doubtful if either the Poulsen 
arc or the high-frequency alternator will be able to com- 
pete with the valve as the radio generator of the future. 

The high-power generating valve may involve in the 
future only an incandescent rod of tungsten and a water- 
cooled enclosing anode, and, in fact, be a simple improved 
type of Fleming valve. 


(Courtesy, Science Muxeune.) 


Fig. 8.—A high-power valve of 
very modern type employing a 
water-cooled anode. 
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When a filament is heated by a current the magnetic 
field round it tends to prevent the escape of electrons. 
Hence, if that current is an alternating current, the 
electrons escape to the anode or gushes at the instant 
when the heating current passes through its zero valves. 
If, then, that intermittent anode current is passed through 
a transformer, the secondary current will be a pure alter- 
nating current of double the frequency of the filament- 
heating current. In this manner it may be possible to 
step-up frequency and create powerful high-frequency 
oscillations. 

It is now nearly 21 years since the writer in- 
vented and gave to the radiotelegraphic art the simple 
two-electrode rectifying valve, but that invention has 
been proved to possess a wonderful fertility and stimu- 
lated the inventive powers of many able minds, so that in 
the short space of two decades we have become possessed 
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of an appliance having the most astonishing range of 
properties for the generation and detection of Maxwell's 
electromagnetic waves, and of which we have not yet 
exhausted all the possibilities. 

In its power of creating short electric waves it has no 
rival, and it has been: the starting point for the great 
inventions resulting in the marvellous beam system of 


_ radiotelegraphy of Senatore Marconi, perhaps the most 


remarkable of his many great inventions, in the develop- 
ment of which he has been so ably assisted by Mr. C. S. 
Franklin. 

The history of the thermionic valve forms one of the 
most astonishing chapters in the long record of. scientific 
research and invention. At one end of the chain we have 
the initial observations of the writer on some curious 
effects in connection with blackened carbon filament 
incandescent lamps, and at the other end a perfected 
appliance which enables a single human voice or musical 
instrument to make itself heard almost over the whole 
habitable surface of the globe. 


TRANSMISSION ON 40 METRES. 
The Work of the G.E.C. of America. 


N interesting aerial system for short wave transmis- 
sion is undergoing exhaustive tests in the famous 
G.E.C. laboratories, Schenectady, U.S.A. 
- On wavelengths of the order of 40 metres there is no 
object in using an aerial of the inverted L type, and it 
is customary to employ a single vertical wire as a radiator. 
The symmetry of the electrostatic and magnetic fields sur- 
rounding the vertical wire aerial enables many of the 
transmission phenomena to be treated mathematically and 
the development of more efficient methods of excitation is 
thus facilitated. ~ 
The aerial employed by the G.E.C. engineers is known 
as a vertical doublet, and is a single vertical wire sus- 
pended from a wooden mast about 6oft. in height, wood 
being employed to reduce eddy currents and re-radiation 


effects. The wire is tuned by low loss inductances con- 


nected at the mid-point and a hot-wire ammeter is mounted 
on a wooden frame and connected between the coils. 

The photograph shows the tuner unit lowered for in- 
spection. Normally, the tuner unit is 3oft. above 
ground level, and it is therefore necessary to use a tele- 
scope to read the aerial current. 

The aerial is capacity-coupled to the valve oscil- 
lator, the coupling condenser and feed tuner being housed 
in a weatherproof box at the base of the aerial mast. The 
remainder of the transmitting apparatus is situated in an 
adjacent hut, and receives input power over land lines 
from the main power building. The feed tuner is con- 
nected to the main transmitter by two parallel leads, 
passing through bushes in one of the plate-glass windows 
of the hut. 

No regular times for transmission have been adopted, 


but the station is in operation on most week days during. 


the afternoon and evening, the call sign being 2XAF. 
In view of the extraordinary resources of the G.E.C. 

laboratories, we may look for many new and original 

methods of short-wave transmission in the near future. 
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UNSOLVED VALVE PROBLEMS. | 


An Explanation of Some Curious Emission Effects. 
By PROF. E. V. APPLETON, M.A. D.Sc. 


N spite of the immense amount of work that has been 
carried out within the last ten years on thermionic 
valves there are still plenty of problems for the 

experimenter, and many fundamental points in connec- 
tion with valves on which our information is not wholly 
complete. I propose, in this article, to consider, one or 
two problems which have cropped up in the course of my 
own work, and which may be regarded as typical of the 
problems yet awaiting solution. It is possible that the 
article may suggest to the experimenter, who is equipped 


with galvanometers, ideas for testing in various ways the ~ 


explanations I put forward. I shall assume that the 
teader is familiar with the general disposition of the 
electrodes in a triode and with the way in which the low- 
and high-tension batteries are usually connected. 


Time Lag in Valve Circuits. 


Now the fundamental characteristic of a thermionic 
valve is that it is a type of conductor: in which the 
current through it is controlled by the potentials of the 
electrodes, and it is natural for us to want to know 
whether there is any lag in the action of the valve, or. 
in other words, whether an appreciable time is required 
for the current to reach its final value when the voltage 
is changed. The first problem I wish to discuss is, 
therefore, the quickness of response of a valve. 

The first indications that the action of a valve was not 
instantaneous were obtained by Dr. van der Pol and the 


Fig. tb. 


Fig. la. 


Circuits used to compare the electrical response of (a) a non- 
inductive resistance and (b) the anode-filament circuit of a therm- 


ionic valve. An Einthoven string galvano neter G is used to 
record the growth of current in the circuit. 


writer in an oscillographic study of an oscillating valve. 


Oscillographic records were obtained of the current 
changes when a battery circuit was-closed (a) through, an 
ordinary non-inductive resistance, and (ù) through a 
thermionic valve. The circuits used are shown in Figs. 
aa and 1b, where G represents an Einthoven galvano- 
meter, and K the key for closing the circuit. ‘The non- 
inductive resistance of Fig. 1a is replaced in Fig. 15 
by the valve V. 

“Copies of the oscillographic records are shown respec- 
tively in Figs. 2aand2b. In Fig. 2a we note that the cur- 
rent remained at zero value until the time marked X was 
reached, when the current reached its final value prac- 
tically instantaneously and maintained that value. On 
the other hand, in the case of the valve (Fig. 25), the 
current, after increasing practically instantaneously to a 


Io 


certain value, fell by about 12 per cent. to a value which 
was maintained. The time fof the stationary state to 
be attaincd was about a quarter of a second. Now it 
seems fairly certain that we cannot attribute this curious 
property of a thermionic valve to lag in the motion of 
the electrons, for it is easily shown that an electron undet 


pe 

z z 

uj ul 

a œ 

S œ 

ò a 

0 0 

x TIME X TIME 
: Figs. 2a. Fig. 2b. 
Oscillograph records omained. vih the corresponding circuits 
n Fig. 1. 


the conditions of the experiment takes only a hundredth 
of a micro-second to go from filament to plate. The 
response of the electrons to the potential must be prac- 
tically instantančous, and we therefore consider what 
other factors are responsible for this comparatively slow 
change of thermionic current. 


Cooling of the Filament. 


If we compare Fig. ra and 1b, we notice that the 
main difference between the resistance R and the valve 


. V is that the latter has attached to it a battery which is 


necessary for heating the filament and rendering the valve 
conducting, and a closer consideration of this difference 
eventually led to the explanation of the drop in valve 
current following .the closing of the anode circuit. It 
was found that we have to consider the action of the 
anode current itself on the emission of the filament and 
fo consider what changes are made in the temperature 
of the filament when the anode circuit is closed. 

A subsidiary experiment enables us to consider the 
question in greater detail. Suppose we connect up a 
valve as a diode, as shown in Iig. 3, so that, of the 
three ammeters included in the circuit, A and B are used 
for reading the current through both ends of the filament, 
and C for reading the value of the anode current. Before 
the key K is closed, the readings of A and B will be 
the same. When the key is closed, however, we have 
the anode current superimposed on the filament current 
resulting in changes in the readings of A and B. The 
ammeter A at. the negative 
end of the flament is found 
to indicate an increased 
reading, while the reading 
of the ammeter B at the 
positive end is reduced. 
The case is best illustrated 
by a numerical example. 
Let us suppose that, before 
the key K is closed, the fila- 
ment current is 1 ampere, 


Fig. 3.—Circuilt illustrating the 

effect of the anode current on 

the distribution of current in 
the valve filament. 
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Unsolved Valve Problems.— T 

and that when the anode circuit is closed a current of 
ro milliamperes flows. In such a case the anode current, 
in going to the filament to be emitted, is found to divide 


itself between the negative and positive ends in the ratio 


of 7 to 3, so that the negative end ammeter is found to 
increase to a reading of 1.07 amperes, while the posi- 
tive limb ammeter reading falls to 0.97 ampere. We 
thus see that. on closing the anode circuit, the current 
through the negative end of the filament is bigger than 
that through the positive end, and thus the temperature 
of the negative half is bigger 
than that of the positive half. 
But, although we are able to 
estimate the difference in the 
current through both halves 
of the filament, the really 
practical point to be settled 
is whether the emission of 
electrons from the filament 


is increased or decreased Fig. 4.—simpte experiment to 


when the anode circuit is illustrate the increased emis- 
sion from the negative end of a 
closed and current taken valve filament under the in- 


from the tube. It might at “ence of ne Plate Derem ne: 
frst sight be imagined that the increased emission from 
the negative end of the filament would counterbalance the 
lass from the cooled positive end and thus result in no 
appreciable alteration, but there is another factor to be 
taken into account. Before any anode current is allowed 
to flow, electrons are being emitted by the filament at a 
constant rate and are going back to the filament at the 
same constant rate, so that no energy is lost by the fila- 
ment on their account. In the case where all the elec- 
trons emitted by the filament are collected by the anode. 
this is no longer the case, and the filament loses energy 
in evaporating the electrons, which it does not regain. 
This effect can be shown to produce a cooling of the 
flarnent which masks the other effects mentioned above. 
so that the chief result of closing the circuit and allowing 
anode current to flow 7s that the filament ts cooled and 
the clectronie emission reduced. Thus the current drop 
of 12 per cent. registered in the oscillograms is due to 
the cooling of the filament when anode current is taken 
from the tube.. 


An Interesting Experiment. 


A very simple way of illustrating that the negative 
+i end of a filament normally 
| emits more than the positive 


G3 


OETECTOR CIRCUIT 


OSCILLATOR 


Fig. 5.—Circuit diagram of the apparatus used to demonstrate 
oscillation-hysteresis 


enl is to pick out two valves with similar characteristics 

and connect them up as in Fig. 4. so that the two fla- 

ments are joined in series. Ín a typical case, I found 

that the reading of the anode current from the rigbt- 

hand valve (the flament of which represents tbe negative 

half of the combined filament) was 50 per cent. greater 
B I4 
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than that of the other. Since higher filament tempera- 
ture means shorter filament lives, we might expect valves 
to burn out more frequently at the negative end of a 
filament than at the positive, and I should be very in- 
terested to hear from readers whether they have any 
experience on this point. l 


Oscillation Hysteresis. 


I now turn to a different type of problem, which re- 
lates to the use of a valve in a regenerative circuit. The 
problem is of importance in broadcast reception, and can 
best be illustrated by an example. One evening when 
listening to 21.0 at Cambridge I noticed that atmo- 
spherics due to local lightning were arriving at the rate 
of about one every two minutes. A neighbouring listener 
had his set so adjusted that after each crash the set was 
left oscillating, resulting in the usual heterodyne note. 
As the note presumably interfered with reception, he 
stopped his set from oscillating each time and then ad- 
justed it afresh. I imagine that he adjusted it to about 
the same reaction value, for it was caused to oscillate 
violently by every atmospheric. 

The above example illustrates a very interesting pro- 
perty of a valve oscillator which I call oscillation- 
hysteresis. An oscillating circuit may be stable with 
either a zero or'a finite amplitude, and may be made to 
jump from the zero to the finite value by an electrical 
impulse. This property was considered by some workers 
to be due to some hysteresis in the action of the valve 
due to gaseous ionisation, but this is not the case. The 
effect is due to the shape of 


the valve characteristic, and w 
is always present to some ¥Ẹ 
extent when the valve is 23 
used at conditions repre- Se 
sented by the two curved § 
portions of the ordinary 1 2 3 4cmMs 


static characteristic. DISTANCE BETWEEN COILS 


The phenomenon can best $ ee aie cee ie manon 
be illustrated bv a simple the distance between the coils 
experiment which can be h %4 L in Fig. 5. 
carried out by anyone possessing a sensitive galvanometer. 
In Fig. 5 is shown the circuit of an ordinary valve oscil- 
lator to which is very weakly coupled an ordinary 
oscillatory circuit with crystal and galvanometer. Jet us 
suppose that we start with the two coils I., and L, far 
apart (weak coupling) and very gradually bring them 
together. At a certain distance apart, say 2 cms., we 
find that an oscillation starts suddenly, as is shown by 
the deflection of the detecting galvanometer, and this 
oscillation increases only slightly as the coils are brought 
nearer, say, to rem. When. however, the reaction is 
reduced by increasing the distance between the coils. it is 
found that the oscillation persists until the distance is 
increased to. say, 4 cms. These changes are illustrated 
in Fig. 6, where the relation between galvanometer de- 
flection and coupling is plotted. 

From this diagram we can discuss the various cases 
that might occur. If the distance between the coils is 
ereater than 4 cms., no self-oseillation can occur, and 
the set is trreproachable from the listener’s neighbours’ 
point of view. Tf the coupling is between 2 and 4 cms.. 
the set will remain in a non-oscillating condition in the 
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Unsolved Valve Problems.— 


absence of a disturbance, but it can be caused to oscil- 
late by an atmospheric which praduces a temporary 
oscillation of an amplitude higher than the value indicated 
by the dotted line AB. It will be noted from the dia- 
gram that the disturbance necessary to start an oscilla- 
tion is smaller when the coupling is 2} cms. than when 
it is 3% cms., and it is therefore obvious that, unless 
interference is almost absent, it is not safe to approach 
too near the critical value of 2 cms. If the coupling 
distance is less than 2 cms. the set will tend to oscillate 
freely, and, unless the oscillation is feeble enough to be 
synchronised by the carrier wave, a heterodyne howl 
will be produced. 

The type of hysteresis described above I call oscil- 
lation hysteresis of the first kind. But there is another 
type which is sometimes observed. Sometimes it is pos- 
sible to have a regenerative set oscillating with one of 
two amplitudes for the same coupling value. Jn such 
cases it is possible to make the oscillation jump, 
from the lower to the higher amplitude by means of an 
electrical impulse. This phenomenon I call oscillation- 
hysteresis of the second type. 


Anode and Grid Current Curves. 


I now turn to the third type of problem—that of ex- 
plaining the shape of the characteristics of thermionic 
valves in terms of the internal action of the valve. But 
first I must point out that workers on this problem are 
by no means satisfied that everything is clear, and that 
every pcculiarity of the characteristics can be explained 
quantitatively. Much fundamental work yet remains to 
be done. I shall only have space here to deal with one 
of the many different points that have to be discussed, 
but perhaps this will serve to indicate the type of prob- 
lem which is still awaiting a complete solution. 

The problem is best illustrated by the anode and grid 
characteristics of a typical thermionic valve whic h are 
shown in Fig. 7. 

In this figure the variation of anode current Ta and 
grid current Ig with grid potential Vg is exhibited. The 
anode potential Va is maintained constant. Now these 
characteristics show that when the grid potential hecomes 
higher than the anode potential the grid current increases 
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rapidly at the expense of the anode current, although the 
sum of the two is practicaily constant. At one 
time the theory advanced to explain this interchange of 
current was that when the grid potential became higher 
than the anode potential the grid began to ‘‘ snatch ” 
electrons from the main stream passing to the anode, and 
thus the grid current was increased at the expense of the 
anode current. In the Radio Revicw of September, 1921, 
an alternative theory was advanced by the writer. It 
was suggested that, due to bombardment of the anode 
by the electrons from the fila- 
ment, secondary electrons 
were produced which were 
not collected by the grid until 
the. grid potential became 
higher than the anode. The 
interchange of current was in 
such cases a measure of the 
secondary electrons emitted 
by the anode and collected by 
the grid. ‘This secondary 
emission theory was strongly 
attacked by A. C. Bartlett (Radio Review, November, 
1921), who maintained that the ‘‘ snatching.’’ theory was 
suficient to maintain this curious kind of characteristic. 
It had, of course, been shown by Hull and others that 
secondary electrons were produced at high voltages, e.g., 
250 volts, but the chief point of the secondary emission 
theory put forward by the writer «was that secondary 
emission took place also at low voltages, e.g., 10 volts. 

There are, therefore, two theories for the explanation 
of these curious kinks. Further expersments, made by 
keeping the grid and anode potential at a constant ratio, 
when no increase of ‘‘ snatching °’ can take place, have 
convinced the writer that the secondary emission theory 
is correct, and that to explain the characteristics more 
completely we must assume that both grid and anode 
emit electrons at comparatively low voltages. Also, later 
writers on the subject, among whom may be mentioned 
B. van der Pol and E. W. B. Gill, have adopted the 
secondary emission theory as the basis of their work. 
The problem will not, however, have received a complete 
solution until the actual paths of the electrons starting 
from all three electrodes have been worked out. 


Ve 


Fig 7.—Anode current (Ia) 

and grid current (Ig) curves 

for grid potentials (Vg) com- 

parable to the anode potential 
(Va). 
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VERNIER CONDENSER. 


A neat mounting for a vernier con- 
denser is shown in the diagram. The 
condenser plates are screwed to the 
underside of the receiver panel, which 
should be preferably of the hori- 
zontal type. The moving vane is 
mounted on the screwed shank of a 


telephone terminal by means of lock - 


nuts. ‘The terminal passes through 
a hole in the panel, and is fitted with 
a spring washer to give the requisite 
amount of friction. As the lower 
pair of lock-nuts and the spring 
washer raise the moving vanes some 
distance from the panel it wilk be 
necessary to insert spacing washers 


Neat method of adjusting vernier con- 
denser mounted below the panel. 
oetween the fixed vane and the panel 
in order to reduce the distance be- 
tween the plates. A soldering tag is 
inserted between the fixed plate and 

one of the washers. 

It will be seén that the only por- 
tion of the condenser appearing above 
the level of the panel is the terminal 
head, into which an extension rod 
may be fitted as shown.—S. P. S, 


o000 


AERIAL HALYARD. 
When a mast is built in more than 


one section with projecting bolts, 


I5 


A ected Devsted to New Ideas a Practica! Devies 


trouble is often experienced through 
the halyard becoming entangled in 


the bolts when hauling up the aerial 


in a wind. If a small curtain ring 


Ring fitted to aerial hal- 
yard to prevent swaying. 


is fastened to one side of the halyard 
in the manner indicated in the dia- 
gram, the cords will be prevented 
from separating and a much better 
control over their movement will be 
obtained.—-J. P. K. 


o000 


REVERSING REACTION COIL. 


A convenient method of reversing 
the connections of the reaction coil is 
shown in the diagram. The two set 
screws on the side of the reaction coil 
holder are removed and replaced by 
two valve sockets, which have been 
shortened in order that they may not 


Plug and socket ponnecuons for reversing 
reaction c 


limit the movement of the coil. The 
reaction coil leads from the ‘receiver 
are connected to two valve pins 
mounted on a short ebonite strip, with 
a spacing corresponding to the valve 
sockets. ‘The valve pins are cut short 
to correspond with the length of the 
valve sockets ; then to reverse the re- 
action coil it is necessary only to 
withdraw the pins and reverse their 


. position in the sockets.—T. J. H. 


oo0oo0oo 


ADJUSTABLE COIL HOLDER. 

Air-spaced coils for short-wave 
work vary considerably in width, 
and if they are to be mounted on 


BRASS STRIP 
BRACKETS 


EBONITE 
TUBE. 


2 BA 


Coil poner that can be adjusted to take 
s of various widths. 
plugs for coupling in an adjustable 
coil holder, some provision must be 
made for this variation in width. 
This is most conveniently accom- 
plished by building the coil hokler 
in the form indicated in the diagram. 
The fixed -and moving plugs are 
mounted beween two parallel strips 
of ebonite spaced apart with brass 
angle-brackets. The fixed plug is 
screwed directly between the strips. 
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For th: sake of simplicity this plug 
has been omitted from the side eleva- 
tion in the diagram and is only 
shown in the plan. ‘The moving coil 
is carried by a brass bracket, the 
position of which. may be varied 
within the limits of two slots cut in 
the ebonite strips forming the frame. 
A length of No. 2 B.A. screwed rod 
passes through the bracket, which may 
be fixed in any position by two wing 
nuts. An ebonite tube takes the 
strain imposed by the clamping nuts. 

Thus the distance between the fixed 
and variable plugs may be set to 
accommodate coils of varying width. 
—T.W. 
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HAND DRILL ATTACHMENT. 


Many makes of hand drill are pro- 
vided with a small spirit level fitted 
for the purpose of keeping the drill 
horizontal when drilling a panel held 
vertically in the vice. Unfortunately, 
drills of this type are expensive ancl 


must be treated 
carefully if the 
accuracy of the. 
level is to be 


maintained. Further, 
the level gives an 
indication only in 
one plane. 

A much cheaper 
and simpler method 
of obtaining this in- 
dication is shown in 
the diagram. A 
stiff metal rod is 
suspended along the 
side of the | drill 
from a ring 

; screwed into the 
Hand drill indicator.base of the handle. 
A pointer fitted 
just above the drill chuck indicates 
when the drill is held vertical, and 
a retaining ring may be fitted to pre- 
vent the rod from swinging out too 
far. 

The scheme is very similar to that 
employed on chemical balances, and 
eives a much better indication than 
the spirit level if the following pre- 
cautions are taken in fitting the 
various parts. 

The length of the arm supporting 
the vertical rod measured to the centre 
of the ring should equal the length 
of the pointer, the distances in each 
case being estimated from the axis of 
the hand drill. 


E 20 


Both arms should be- 


Wireless 
World 


fixed at right angles to the axis of 
the drill, and should lie in the same 
plane. 


If desired, the pointer may be dis- . 


pensed with, and the retaining ring 

used to estimate when the rod is 

vertical. —V, G. W. 8 
oooo 


COMPACT TUNER. 


The diagram shows the construc- 
tion of a neat tuner which can be 
built up from components to be found 
in every home constructor’s work- 
shop. By using tuning inductances 
of small dimensions the size of the 
tuner may be kept quite small and 
mounted behind the receiver panel. 

The A.T.I. is mounted og an 
ebonite end-plate supported from the 
panel by two guides. The guides 
consist of brass rods screwed at each 
end for locknuts. The reaction coil 
is mounted on an ebonite strip pro- 
vided with two holes and mounted 
between the guides. The movement 
of the strip is controlled by a No. 
oB.A. or 2B.A. screwed rod passing 
through a plain brvsh in the front of 
the panel. A simiłar bush is pro- 
vided in the centre of the reaction 
coil strip, and spring washers and 
locknuts fitted on each side of this 
bush eliminate ‘‘ backlash.” On the 
front of the panel is a smal! lever 
held against the adjusting screw by 
means of a short coil spring. The 
edge in contact with the screw is V- 
shaped to engage in the thread. For 
coarse adjustment of the reaction coil 
this lever is held away from the 
screw against the pressure of the 
spring, and the adjusting knob 


pushed in or out until the approxi- 
required 


mate coupling is found. | 


Tuner unit for panel mounting, with 
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The lever is then released, when the 
adjusting screw may be rotated to 
obtain a final adjustment. The tun- 
ing čoils are wound in slotted formers 
similar to those employed for H.F. 
transformers, and the connections are 
made through valve pins and sockets. 
It will be noticed that in order to ob- 
tain as close a coupling as possible, 
the valve pins on the reaction coil 
have been placed at right angles to 
those on the aerial tuning coil.— 
R. P. 


0000 
LOW-LOSS COILS. 


The diagram shows a method by 
means of which low-loss coils may be 
rapidly mounted for experimental 
purposes. Ebonite strips of žin. 
square cross section are drilled with 
equally spaced holes of gin. dia- 
meter. The strips are placed along 
the inside of the turns of the coil 


HOLES 16 DIA 


Spacing strip for low-loss coll. 


and secured in position by strong 
thread passing over the outside of the 
coil at each turn. Three strips fixed 
in this way should be sufficient to 
prevent any movement between the 
turns, which might result in a change 
of the electrical constants of the coil. 
—T. P. D. 
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Events of the Week in Brief Review. 


MECHANISM OF RADIATION. 

Sir Oliver Lodge, in his presidential 
Radio Society of 
ember 23rd, not 
only instructed but also entertained an 
overflow meeting of members. . 

The subject chosen was “The Mechan- 
ism of Radiation,” and some original 
ideas were put forward to stimulate in- 
terest in modern theories of radiation, 
some of which, it was pointed out, it has 
so far not been found possible to recon- 
cile one with the other. 

The full report of the address will ap- 
pear in our sister journal Experimental 
Wireless, the official organ of the Society. 

oooo 
BERLIN RADIO EXHIBITION. 

It is reported that more than 200,000 
people visited the German Radio Exhibi- 
tion held in Berlin from September 4th 


. to 13th, and there were a large number 


of visitors from abroad. The principal 
centre of attraction was the theatre from 
whence the Berlin station conducted 
broadcasting services nightly. Arrange- 
ments were made so that the public could 
watch the actual proceedings in a broad- 
casting studio. 
o0oo0oo0o 
SOUTH AFRICAN BROADCASTING 
STATION. 

The Cape Town station now works on 
a wavelength of 375 metres, and gives its 
call-sign as ‘‘Cape Town Calling.” It is 
a 6 kw. station, and is run by the Cape 
Peninsular Broadcasting Association, 
Ltd. i 

The Johannesburg station works ón 438 
metres, with call-sigu “JB,” and is a 500- 


watt transmitter operated by the Asso- 


ciated Scientific and Technical Broad- 
casting Co., Ltd. 

The Durban station on 400 metres, with 
call-sign ‘Durban Calling,” is a 6 kw. 
transmitter, and is 
Durban Municipality. 


0000 


RADIO ASSOCIATION. 

We are informed that the headquarters 
of the Radio Association have been 
moved from Southampton Row to No. 24. 
Queen Victoria Street, E.C.4. 

ooo0oo 
LITHUANIAN WIRELESS. 

In accordance with the terms of an 
agreement concluded with the French 
firm, Société Française Radio-Elcctrique, 
the equipment necessary for a wireless 
station in Kaunas. Cogno, was to be de- 
livered by June, 1924. In May, 1925, the 
Lithuanian Government finally fixed a 


I4 Y 


controlled by the ` 


site for the wireless station in Cogno. 
There has been some delay, but at the 
present moment the receiving station is 
practically ready for use for meteoro- 
logical services. The transmitting 
station is undergoing test daily, but cer- 
tain modifications have yet to be made, 
so that the station will not be in opera- 
tion by the specified date, which was 
September 15th. 


oo0o0 


POPULARITY OF ENGLISH BROADCAST 
LESSONS. 

A report from Vienna states that the 
teaching of English is rapidly replacing 
French in secondary schools in Vienna. 
This increased interest in the English 
language is specially noticeable in Czecho- 
slovakia and Hungary, and great enthu- 
siasm is displayed in the English lessons 
which are being conducted by means of 
the broadcasting stations. 


a A say A 


-than 0.75 amps. 
‘ changeable loading coils the frame aerial 


RADIO IN THE PHILIPPINES. 

Two rival radio , companies ih the - 
Philippines have recently come together 
under the title of ‘‘ Radio Corporation of 
the Philippines,” and it is expected that 
this amalgamation will facilitate radio 


development in the Islands. 
0000 


THE GECOPHONE SUPERHETERODYNE. 


In making reference to the super- 
heterodyne receiver of the General Electric 
Co., Ltd., it has been stated that valves 
of the D.E.5.B. type are employed in the 
high-frequency amplifying stages. The 
standard practice, however, is to employ 
seven valves of the D.E.3 type, and in the 
final low-frequency amplifying stage a 
D.E.4. The total filament current of the 
set using all eight valves is therefore less 
By means of inter- 


provides a tuning range of from 200 to 
3,000 metres. 
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MOBILE WIRELESS. The armies participating in the recent’ military operations relied 


en eae 
signal unit erecting station. 


on wireless as a means of rapid communication. 
Copper mesh mats are used for the earth system, and 
these are seen in the picture being laid down by the signallers. 


Our photograph shows a 
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the well-known makers of wireless sets and 

components, have now commenced to manufac- 
ture their own valves. <A factory has been acquired at 
Willesden, and is equipped with the most modern 
machinery and appliances. 

Under the direction of Capt. C. F. Trippe, the well- 
known valve designer, a complete range of receiving valves 
has been developed, and these made their first public 
appearance at the N.A.R.M.A.T. Exhibition which has 
just closed. 


M ESSRS. BURNDEPT WIRELESS, LTD., 


The Burndept Nomenclature. 


We have had an opportunity of testing sample valves 
of each type, but, before giving the test results, there 
are a few points in connection with the nomenclature 
adopted by the makers which are worthy of comment. 
Each type is given a number prefixed by a letter. The 
letter indicates the type. H denotes a high-frequency 
amplifying or detector valve, L denotes a low-frequency 
amplifying valve, and H.L. denotes a general-purpose 
valve. 

The figures following represent the normal filament 
characteristics. The first figure denotes the voltage, and 
the second and third figures show the current. Thus 
H.L.565 means a general-purpose valve with a normal 
filament voltage of 5 and a current of 0.65 ampere. 
Similarly, L-540 means a L.F. amplifying valve; normal 
filament volts 5, current 0.4 ampere. All types are fitted 
with a low capacity base, which incorporates a small ridge 
indicating the anode pin, and certain types are fitted with 
the new type of bulb which does away with the sealing- 
off pip at the top. The finish is such as would be 
expected from a firm of 
Messrs. Burndept’s standing. 


Bright and Dull Emitter 
Types. 

The H.L.565 is the only 
bright emitter in the series, 
and its characteristics will be 
_ seen to approach very closely 
to those of the R5V. The 
anode rating is 40 to 100 
volts. 

The H.L,512 is a very 
economical valve for general 
purpose work. The emission 
at normal voltage (5.0) is 
very liberal, and actually in 
practice the valve may be 
operated with a much lower 
filament voltage, which will, 
of course, tend to increase its L.240. 
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H.L. 565. 
- (Barndept Wireless, Ltd.). 
Filament current, 9.62 arnpere. 
Efficiency 1.6 milliamperes per watt. 


Filament volts, 5.0. 
Emission (total) 4.95 milliamperes. 


Plate Plate Plate 
Plate Current Grid Current. Ampli- Impedance. 
Volts. Milliamps. Volts. fication 
at Zero Milliamps.* Factor. Ohms. 
Grid. 
40 0.76 0 0.76 10 42,000 
60 `1.3 — 1.5 0.90 10 40, 
&) 1.92 - — 3.0 1.00 10 39,000 
100 2.62 —4.5 1.14 10 38,500 


1 
(Burndept Wireless, Ltd.). 
Filament current, 0.12 ampere. 
Efficiency, 30 milliamperes per watt. 


Filament volts, 5.0. 
Emission (total) 18 milliamperes. 


Plate Plate 
Plate Current Ampli- Impedance. 
Volts. Milliamps. fication 
at Zero Milliamps." Factor. Ohms. 


Grid. 


ee fl | EE |S e—a 


1 Plate current when grid is biased to the value of Col. III. 


e H. 512. Lid.) 

urndept Wireless e 
Filament current, 0.12 ampere. 
Efficiency, 21.3 milliamperes per watt, 


Filament volts, 5.0. 
Emission (total) 12.8 milligmperes. 


Plate Plate Plate 
Plate Current Grid Current. Ampli- Impedanre. 
Volts, Milliamps. Volts. fication 
at Zero Milliamps.’ Factor. Ohms. 
Grid. A 
40 0.28 0 0.28 20.0 67,009 
60 0.56 0 0.56 20.0 57,000 
80 0.96 —0.5 0.75 19.7 50,000 
100 1.49 -- 1 0.97 19.5 00 
120 ` 2.16 —-1.5 1.23 19.0 3,000 
140 2.96 — 2 1.58 19.0 22,500 


H.310. H.L.310. 


H.L.565. 
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Valves we have Tested.— 

life. The electrode con- 
struction of this type takes 
the modern ‘‘ flattened ’’ 
form with. small inter-elec- 
trode clearances. Anode 
rating, 40-100 volts. 


Amplifying Valves. 


~The H.512 valve is similar 
in Many respects to the 
H.L.512 but differs in that 
the amplification factor (and 
in consequence the plate im- 
pedance) has been increased. 

The L.525 is a power am- 
plifying valve, and as seen 
from the table below is 
capable of dealing with a 
large input. It is suitable 
for use in conjunction with 
H.L.565, H.512, and H.L.g12, and will operate from 
the same low tension battery source. Maximum recom- 
mended H.T., 150 volts. | 


H.L.512. 


L. 526. 


(Burndept Wireless, Ltd.). 
Filament current, 0.25 ampere. 


Filament volts, 5.0. 
Emission (total) 22.5 milliamperes. 


Plate Plate Plate 
Plate Current Grid Current Ampli- Impedance. 
Volts Milliamps. Volts. fication 
at Zero Milliamps.' Factor. Ohms. 
Grid. 

80 7.45 — 6 3.0 5.15 8,600 
100 10.2 — 8 4.15 5.55 8,500 
120 12.92 — 10 5.15 5.8 R,500 
140 15.77 — 12 6.2 5.8 8,450 


3 Flate current when grid is biased to the value of Col. 211. 


H.L. 213. 
(Burndept Wireless, Ltd.). 


Filament current, 0.12 ampere. 
Efficiency, 23.3 milliamperes per watt. 


Filament veclts, 2.0. 
Fmaussion ‘total) 5.6 milliamperes. 


. Plate Plate Plate 

Plate Current Grid Current Ampli- Impedance. 

Volts. AMiliamps. Volts fication 
at Zero Milliamps.' Factor. Ohms. 
Grid. - l 

-40 0.71 0 0.71 8.7 33,500 
60 “1.4 —1.5 0.93 8.7 30,000 
8&9 2.15 — 3 1.16 8.75 28,500 
100 2.91 5 1.25 8.75 26,500 


2 Plate current when grid is biased to the value of Col. HI. 


This is a useful general purpose valve with a low fila- 
ment consumption. Plate voltage rating, 40-100. 

The ‘‘ 310’’ variety is intended for use with either 
an accumulator or dry cell filament battery, and it is 
noteworthy that a plate voltage up to 140 may be 


employed. 


Under practical working conditions all the afore- 


mentioned types gave excellent results, and the values. 


of plate and grid voltages given in the tables form a use- 
ful guide for operating these valves. The Burndept 
range can, with confidence, be recommended. 
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Efficiency, 18 milliamperes per watt. 


H.L.213 L.525. 
HL 310. 
(Burndept Wireless, Ltd.). 


Filament current, 0 (198. 
Efficiency 23.8 milliamperes per watt. 


Filament volts, 3.0. - 
Emission (total) 7.0 milliamperes. 


Plate Plate Plate 
Plate Current Grid Current Ampli- Impedance. 
Volts. Milliamps. Volts. fication 
at Zero Milliamps.* Factor. Ohms. 
Grid. 
ee - a a E ee | ee —— ———— hee ee a 
40 0.28 0 0.28 14.8 87,009 
tw 0.52 0 0.52 14.8 74 00) 
80 0.85 — 1 C.6 14.5 65,0U:) 
100 1.21 — 2 0.89 14.5 60,000 
120 1.62 — 3 0.8 14.5 56,009 
140 2.14 — 4 0.92 14.5 55,009 


? Plate current when grid is biased to the value of Col. IIJ. 


; "H.L. 310. 
(Burndept Wireeiss, Ltd). 


Filament current, U.l amperes. 
EtGciency, 22.7 milliamperes per watt. 


Filament volts, 3.0 
Emissioun ‘total) 6.8 milliamperes. 


Plate Plate Plate 
Plate Current Grid Current. Ampli- Impedance 
Volts. Milliamps. Volts. fication 
at Zero Milliamps.' Factor. Ohms. 
Grid 
4) 1.3 i — 2 0.8 5.4 25,000 
60 it — 4 1.2 5.8 20,000 
teat 3.5 — 6 1.7 5.8 17,500 
100 4.6 — 8 2.7 5.8 16,500 


1 Plate curreut when grid is biased to the value of Col. IIL. 
i L. 249. 
(Burndept Wireless, Ltd.). 


Filament current, 0.41. 
Emciency, 21.9 milliamperes per watt, 


_ Filament volts, 2.0. 
Emission (total) 18.0 milliamperes. 


Plate Plate tate 
Plate Current Grid Current Ampli- Impedance. 
Volts. Milliamps. Volts. i fication 
at Zero Milliamps.* Factor. Ohms. 
Grid. 
60 4.72 = 8 3.07 47 9,30) 
&) 74 — 6 3.75 4.85 8,900 
100 10.15 —- 9 4.25 4.85 8,709 
120 13.00 -12 5.00 4.85 8 


t Plate current when grid is biased to the value of Col. III. 


The L.240 is a small power amplifying valve and may 
be used in conjunction with the H.L.213. 120 volts is 
the maximum plate voltage recommended. 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


Stretford and District Radio Society. 


A society with the above name has just 
been formed in the Stretford district of 
Manchester. Every effort is being made 
to build up a large TRA for the 
winter session, and all interested in wire- 


less are warmly welcomed. Applications 


for membership should be addressed to 
the Hon. Secretary (pro tem.), Mr. Wm. 
Hardingham, 21, Burleigh Street, Stret- 
ford, Manchester. 


oo0oo0o0o 


The Scientific Research Society. 
At a recent meeting Mr. J. V. Newson 


gave a lecture and demonstration on “X . 


Rays.” The lecturer dealt with the dis- 
covery of the rays and the means of pro- 
ducing them, afterwards dwelling on the 
subject of fluorescent screens. He gave 
simple directions for making effective 
screens at a very small cost. The demon- 
stration was very successful, and was much 
appreciated. The induction coil used was 
kindly loaned by the engineer, Mr. R. M. 
Dougan. 

Applications for membership are invited 
from those interested in scientific subjects. 
Letters should be addressed to the 
honorary secretary, Mr. J. V. Newson, 
at 139, Ormside Street, London, S.E.15. 


oo0°o 


Kensington Radio Society. 

The lecturer for the September monthly 
meeting of the above Society was Mr. 
A. E. J. Symonds. He gave a most 
interesting ‘lecture, entitled “ The High- 
Power Transmitter at Northolt,’ which 
was illustrated with lantern slides and 
was much enjoyed by all present. A 
hearty vote of thanks was accorded Mr. 
Symonds for the pains he had taken to 
lucidly explain minor details in the inner 
working of one of our most powerful 
Government high-power stations. 

Hon. secretary : Herbert Johnson, 36, 
Cromwell Rd., Wimbledon, S.W.19. 
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Bolton and District Radio Society. 


A grand lantern lecture will be given 
on Wednesday, October 14th, 1925, in 
the Y.M.C.A. Buildings, Deansgate. Bol- 
ton, by Mr. H. A. Hankey. assistant 
engineer of the B.B.C., London, Sub- 
ject: “Radio Ramifications.’’ His Wor- 
ship the Mayor of Bolton (Councillor 
J. F. Steele, J.P.) will preside, and Mr. 
Victor Smythe (“ Uncle Victor "’ of 2ZY) 
will be present in support. Commences 
at 7.30 p.m. Hon. secretary, Mr. J. 
Grimshaw, 70, Church Road, Bolton. 
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LE.E. Wireless Section. 


The dates announced for meetings of 
the- wireless section of. the I.E.E. are as 
follow :—1925, November 4th, December 
2nd; 1926, January 6th, February 3rd, 
March rd, Apri! 14th, May 5th. 


oo00 


Leyton Radio Association. 

The Leyton Radio Association com- 
mences its winter programme to-day, Sep- 
tember 30th, with a lecture entitled ‘‘ Cut- 
ting Out the Local Station and Long- 
distance Reception,” by Mr. H. L. Kirke, 
a senior engineer of the British Broad- 
casting Company. 

_ The meeting will commence at 8 p.m., 
and will be held at the above association’s 


‘headquarters at the National Schools 


(High Road Schools), High Road, Ley- 
ton, E.10. All radio enthusiasts invited. 

The Leyton Radio Association meets at 
headquarters every Wednesday at 8 p.m., 
and new members will be heartily wel- 
comed. Hon. secretary, 102, Goldsmith 
Road, Leyton, E.10. 
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The Camden Town and District Radio 
Society. 
The above radio society is commencing 
next Monday a second-year course of in- 
struction in general science and radio. 


All photographs published will be paid for. 


Elementary classes are held on Mondays 
(7.45 to 9.45). Second-year, transmissiort 
and Morse, on Fridays (7.45 to 9.45). A 
class is also being formed for a ‘‘ maths.’ 
class, with special reference to wireless. 

Building of sets and practical work of 
every description are being carried out 
each evening under expert supervision. 
Instructor and lecturer: Mr. Ralph Jud- 
son, Graduate I.E.E. 

You can join the society at any time, 
fee ls. per quarter. - 


Headquarters, Carlton Road, N.W.5 


(L.C.C. Men's Evening Institute). 
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Inland Revenue Radio Society. 

The above society will hold its first 
meeting of the season at p-m. on 
Friday, October 2nd, at 2, South Place, 
E.C.2. The president, Mr. H. A. 
Stevens, will address the members, and 
a lecture, entitled ‘‘H.T. and L.T. from 
D.C. Mains,” will be given by the chair- 
man, Mr. W. S. Best. 

An attractive programme has been 
arranged, including lectures, etc., by well- 
known manufacturers. 

The society is open to all members of 
the Department, and particulars of mem- 
bership are obtainable from the hon. 
secretayy, Mr. W. J. Tarring (G5TG), 
Room C2, York House, Kingsway, W.C.2. 


RADIO IN THE RIFF CAMPAIGN. One of the first photo 
Wireless section of the French Colonial Artillery. Takin 
advanced post. 


raphe taken in action of a 
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Distinct Improvements. 


Throughout the tests the Geneva 
Broadcasting Bureau was in constant 
touch with all European stations and the 
improvements effected on its recommen- 
dations are shown by the fact that dur- 
ing the first and second tests five British 
stations were definitely heterodyned ; dur- 
ing the third test the number dropped to 
four; during the fourth test, to two; 
during the fifth test, to one; while on 
the occasion of the final test no British 
stations were definitely heterodyned. 

0000 
Foreign Stations. 

The outstanding feature of the tests 
was the difficulty experienced by stations 
in turning over from the programme to 
the exact test measurement of wave- 
length. Bournemouth, for example, was 
altered by one metre on one occasion to 
avoid heterodyning and was found to be 
heterodyned on another station. The 
situation as regards the Spanish stations 
which, by the way, is likely to be a com- 


433 


plicated one, was accentuated by the 


fact that San Sebastian was testing 
during the later stages. Its wave-length 
was given out as 3546 metres. San 


Sebastian is a 3 kW. station and its wave- 
length was within one metre of Petit 
Parisien’s wavelength for the tests. The 
result was that Petit Parisien was forced 
to change its wavelength. 


000 
Wavelength Tests. 

The British representatives at the 
Geneva Conference of Broadcasters which 
was held a few days ago, presented a 
summary of the results obtained during 

British Stations Definitely 


British Stations Slightly 


the tests early in September. This sum- 
mary is given in the table below. 
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Continental Programmes. 

Experiments are now being made at 
Hayes in picking up the programmes of 
the chief Continental broadcasting sta- 
tions, and a selection of the best of these 
is being made. The stations concerned 
will, within the next few days, be asked 
to participate directly in the ‘‘Round the 
Continent” programme which the B.B.C. 
contemplates putting out to listeners in 
this country on October 15th. 


British Stations | Foreign Stations 


Test Heterodyned. Hc tcrod yued. Clear. Clear, 

eta eee Bade 6BM, 2EH, 5SC, 6KH, — 15 — 
GLV (five). 

Se rare 2BE, 6BM, 2EH, 6KH, 6SC, 5NO (two). 13 — 
2ZY (five). 

Dusevestaseee 6BM. 2LS, 5WA, 5NO (four) — , 16 _ 

Weer Souci 2LS, 6BM (two) . 5IT. 5NO, 2BE, 14 6 

6SC (four). 
E EET 2LS (one). 5WA (one) 18 8 
i ERTE None. SPY, 2LO, 5WA, 16 — 


2LS (four). 


HARVEST FESTIVAL BROADCAST. An Engineer of the B.B.C. arranging the micro- 
phone near the pulpit of the Stoke Poges Church for the Harvest Thanksgiving service, 
which was recently broadcast. 


Special Broadcasts. 


On various nights of the week it has 
been the custom to introduce a special 
feature at 10.15 from all stations. This 
feature is being developed, and the fol- 
lowing list of “stars” will broadcast 
during the first fortnight of October :— 
Saturday, October 3rd.—Melville Gideon, 

from ‘The Co-Optimists.”’ 

Monday, October 5th.—Daisy Kennedy, 
the Australan violinist. 

Tuesday. October 6th.—Norah Blaney 
and Gwen Farrar. 

Wednesday. October 7th.—Jack Buchanan 
from popular revues. 

Friday, October 9th.—Arthur Wimperis. 

Monday, October 12th.—Max Darewski, 
the pianist and composer. 

Tuesday, October 13th.—Ella Shields, the 
music-hall star. 

With the exception of Messrs. Wim- 
peris. Gidecn, and Darewski, these artists 
will be giving farewell performances prior 
to leaving this country for tours or en- 
gagements in America and elsewhere. 
The ‘‘features’’ will be broadcast after 
the second news, and are mostly timed 
for 10.30 p.m. 


OouGd 
Apparatus at Hayes. 
Reference was made recently in this 


page to the apparatus to be installed at 
the new receiving station at Haves, a 
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feature of which was the erection of masts 
about five feet in height for directional 
reception. Pending the development of 
schemes for the exchange of programmes 
with the Continental stations, the engin- 
eers will be content to use two masts, 
each sixty feet high and 120 feet apart, 
but broomstick aerials will be put up as 
soon as the occasion warrants. The D.F. 
apparatus, an expensive item in itself, 
also will not be installed at present, and 
as its purpose will-be to trace interfer- 
ence the engineers have decided to await 
the decisions of the Geneva Conference 
before proceeding with the installation of 
the apparatus. | | 


ooo°o 


Birmingham Station. 


The new transmitter at the Birmingham | 


station has now been working long enough 
to satisfy the engineers that in some re- 
spects it is superior to the old apparatus. 
Reports of improved reception have been 
received from many listeners; and practi- 
cally all state that the signals are 
stronger and purer. Because of its central 
situation, Birmingham is a very popular 
station. In favourable conditions it is 
probably the easiest of all British main 
stations to pick up from a distance. 


oo0°o 


The Apparatus. 


The new transmitter is working on a 
power of 1 kW. in the aerial ; but although 


this is equivalent to double the old power 


and is capable of further increase, it does 
not mean that the signals which go out 
from the aerial are twice as Joud in and 
around Birmingham, although people 
further away from the station are getting 
considerable benefit in this respect. An 
interesting feature of the new transmitter 
is that it employs a water-cooled valve as 
a high-frequency amplifier. The high 
power station at Daventry is the only 
other broadcasting station in England to 
use water-cooled valves. Listeners would 
be doing good service to the B.B.C. if 
they would send im reports on their ex- 
perience in receiving the Birmingham pro- 
grammes, and particularly if they would 
furnish comparisons of reception between 
the new and the old transmitter, so that 
the engineers can make whatever adjust- 
ments are necessary. 


o0o0o090 


International Broadcasting. 


Although the transmissions of the 
speeches of M. Painlevé and Mr. Austen 
Chamberlain at the opening of the 
League of Nations Conference were on 
the whole disappointing, subsequent ex- 
periments in international broadcasting 
have been much more encouraging. One 
night recently, for instance, the B.B.C. 
was asked to provide successive half-hour 
relays from London, Birmingham, and 
Aberdeen. Items from the programmes 
of these stations were, therefore, sent by 
Jand-line to London, where hey were 
transferred to the trunks switchboard 
and relayed to PTT (Paris), bv whom 
they were again relaved to PTT (Toul- 
ouse), and there broadcast, the reception 
in this country being distinctly good. 
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FUTURE FEATURES. 


Sunday, October 4th. 
Lonpon.—9 p.m., The London 
Chamber Orchestra. | 
BIRMINGHAM.—4 p.m., Evensong 
relayed from Worcester Cathe- 

dral. 


Monday, October 5th. 

ALL Srations (except Newcastle 
and Glasyow).—8 p.m., “ Car- 
men,” Acts II. and III. Per- 
formed by the British National 
Opera Company. Relayed from 
the Theatre Royal, Glasgow. 


- Lonnon.—10.50 p.m., A Farewell 


- Violin Recital by Daisy 
Kennedy. 
Tuesday, October 6th. 


:. 5XX.—9.20 p.m., Music to “ Don 


Quixote,” Part II., relayed 
from Covent Garden. 

Lonpon.—9 p.m., Reminiscences of 
the Old Music Hall. 


Wednesday, October 7th. 

ALL Statioxs.—-10.20 p.m., Jack 
Buchanan in Recent Revue 
Successes. 

Lonpon.—8 p.m., Ballet Music 
Programme followed by the 
Offenbach Follies. 

BirkMINGHAM.—8 p.m., An Hour of 
Russian Music and an Hour 
with British Composers. 

Liverroot.—8 p.m., Cunard Com- 
pany’s Concert, relayed from 
s.s. Franconia. 


Thursday, October Sth. 
Loxpon —8.30° p.m., “Tosca,” 
Act. II. Performed by the 
British National Opera Com- 
pany. Relayed from the 
Theatre Royal. Glasgow. S.B. 
to other Stations. l 
ABERDEEN. —8 ! p.m., Pianoforte 
Recital by Leff Pouishnoff. 


Friday, October 9th. 
5XX.—8.15 p.m., Music of ‘ The 
Fairy Doll,’ relayed from 
Covent Garden. 
BrirnMINGHAM.—8 p.m., Light Classi- 
cal Programme. 
CarpirF.—9.15 p.m., “ Radio Radi- 
ance’’ Revue. > 
MANCHESTER. -—8 p.m., Symphony 
Concert. 
Grascow.—8 p.m., Scenes from 
“ Peer Gynt,’? a Fantasy by 
Ibsen. Music by Grieg. 
BeELFAsT.—7.30 p.m., “Shamrock ” 
—An Irish Evening. 
LivERPOOL AND 5XX.—9.30 p.m., 
“The Revenge” (Stanford). 


Saturday, October 10th. 
Lonpon.—9.15 p.m., ‘“ Radio Radi- 
ance’’ Revue (7th Edition). 
CarDIFF AND 5XX.—7.30 p.m., 
Popular Concert relayed from 
the Town Hall, Pontypridd : 
The Band of H.M. Royal Air 


Force. 


ABERDEEN.—8 p.m., 2nd Birthday * 


Progiamme. 
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The Pavlova Ballet. 


Arrangements are being made to 
broadcast extracts from the Pavlova 
ballet music at Covent Garden during 
their four weeks season. The first ex- 
tract was given on Monday last (Septem- 


- ber 28th), and the remainder will be as 


follows :— 

Wednesday, September 30th.—‘ A Polish 
Wedding.” 8.15-9.5 p.m.—5XX. 

Tuesday, October 6th.—‘‘Don Quixote,” 
9.30-10.0 p.m.—5XX. 

Friday, October 9th.—*The Fairy Dol," 
8.15-8.55 p.m.—5XX. ° 

Wednesday, October 14th.—‘‘The Sleep- 
ing Beauty,” 8.15-9.0 p.m.—5XX. 

Monday, Qctober 19th.—“ Russian Folk 
Lore,” 8.15-9.15 p.m.—2LO and 5XX. 

Friday, October  23rd.—‘‘Chopiniana," 
8.15-8.55 p.m.—2L0O and 5XX. 

Saturday, October 24th.—‘‘ Divertisse- 
ment ’’ (final performance of Season), 
10.30 TS 
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Longer Daventry Programmes. 


The usefulness of Daventry will be in- 
creased in the near future by an extension 
of the hours of broadcasting. It is a 
moinentous undertaking to formulate a 
scheme of continuous broadcasting from 
the Time Signal and Weather Forecast at 
10.20 in the morning right on until 11 or 
11.30 at night, as it takes half-an-hour to 
get the transmitter at 5XX started up to 
see if it is working satisfactorily. If a 
system of continuous broadcasting were 
adopted, it would mean that the station 
would actually be working from 10 o'clock 
in the morning until nearly midnight, and 
a special shift of engineers would be re- 
quired for maintenance work. Further, 
if SNX were working for fourteen hours 
at a stretch every day in the week, the 
liability of the apparatus would be con- 
siderably increased and much additional 
expenditure consequently involved. 


0000 


Beneficial Effects. 


As, however, an extension of Daventry’s 
hours will be to the benefit of a large 
body of listeners, including night workers 
who are debarred from listening during 
the evening, some extension of hours will 
be introduced at once, and 5XX will be 
transmitting as from October 3rd at 
11 a.m. to 2 p.m., in addition to the usual 
afternoon and evening services. This 
arrangement will continue for one month 
as an experiment, when the position will 
be reviewed from the engineers’ point of 
view. 

0000 


Studio Acoustics. 


Experiments are continuing with the 
acoustical effects in studios in order to 
obtain a kind of stereoscopic effect, that 
is, to concentrate sounds made in different 
parts of the studio on to a central point, 
as represented by the microphone. An 
attempt is to be made to obtain the desired 
effect by placing the microphone in a hole 
in the wall so as to present the distri- 
bution of sound behind the apparatus. 
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General view of the Assembly Room at the Mullard Valve Works. a 


A Description of the Manufacturing Methods Employed at 


Three Representative 


Valve Factories. 


By W. 


T the present time there are being manufactured on 

A a large scale at least three different classes of 

valves. Until comparatively recently the best 

known of these was the bright emitter, but to-day the 

valves most frequently uscd in wireless receivers are of 
the dull emitter type. 

_The filament of the bright emitter ts usually a tungsten 
wire and has to be heated to a high temperature before 
it emits a useful quantity of electrons. 
Valves of the dull emitter class, on the 
other hand, have a treated filament and 
are characterised by their ability to emit 
a plentiful supply of electrons at rela- 
tively low temperatures. 

There are two general kinds of dull 
emitter filaments. One kind consists of 
a core with a coating of active material. 
a particular filament often used being of 
strip platinum alloy coated with a mix- 
ture of the oxides of calcium, barium. 
and strontium. This filament is worked 
at a dull red heat. The second type of 
dull emitter has a thoriated tungsten fila- 
ment. As valves with a thoriated fila- 
ment are so widely used, it will be well 
to consider a little more fully the peculi- 
arities of this form of filament when the 
reasons for the elaborate manufacturing 
processes will the more readily be under- 


stood. 


Fig. 1.—Machine for winding grids of the oval type used at the Osram Works. 


JAMES. 


Soon after the tungsten filament was first used 
in electric lamps, it was found that a more 
robust lament was obtained if the tungsten had a small 
proportion of other substances—and particularly thoria— 
mixed with it (thoria being the oxide of the metal 
thorium). When thoriated tungsten filaments were used 
in valves, it was discovered that the emission could be 
made much larger than usual by a suitable heat treat- 


The grid, 


which has been completed, is for a DE 5 valve. 
B 27 
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Valves in the Making.— 
ment, and that then the filament would emit the. same 
number of electrons as a tungsten filament when at a 
considerably lower temperature. 

This heat treatment consists in first burning the fila- 
ment at a temperature of about 2,900° K. for a minute, 


PLATINIUM 


COPPER NICKEL 


Fig. 3.—Arrangement of a connecting 
wire and support. 


Mn 


Fig. 2.—View ofa 
grid for a DE 5 


valve as taken Fig. 4.—Two forms of anode for valves ot 
from nthe: mec mne the 5-volt 0.25 ampere class. 
g. ° 


and then at 2,250° K. for three or four minutes. The 


emission was then found to be perfectly steady when — 


the filament was heated to 1,700° or 1,800° K., which 
is the workifig temperature. If the temperature was in- 
creased to, say, 2,500° K., the emission was found to 
rapidly decrease, ‘until only the emission characteristic 
of tungsten was obtained. By reducing the temperature 
again to 2,250° K., it was found that the emission was 
completely restored.? 
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Fig. 7.—Machine at the Osram Works for shaping the glass foot and sealing the wires 


and supports 
B 22 
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The effect of the heat treatment is to produce a 
chemical reaction between the thoria and tungsten which 
produces thorium. This thorium diffuses outward from 
the interior of the filament, and forms a film or layer 
on the surface, after which the emission obtained is that 
characteristic of thorium instead of tungsten. Further, 
the film of thorium on the surface of the filament is 


maintained while working: the valve 


at its normal temperature. 

The advantages of a thoriated fila- 
ment cannot be fully utilised unless 
the degree of vacuum of the valve is 
extremely high. . Thorium emits elec- 
trons so freely at a low tempegiture 
because it is much more electro posi- 
tive than tungsten, and it tends to 
turn to thoria in the presence of 


Ga 


Fig. 5. — Method of mounting a 60mA 
filament before fitting it to the lament sup- 
rorts used at the Osram Works. 


Fig. 6. — Arrange- 
ment of the supports 
and connecting wires 
in the foot of a valve 
of the 5-volt 0.25 
ampere class. 


o_o 
Method adopted at the Mullard Works. 


minute traces of suitable gases. It is therefore not pos- 
sible to activate a dull emitter filament unless very great 
care has been taken to produce and maintain a very good 


vacuum. Efficient pumps are, of course, employed 
to exhaust the valve, but this is not enough. 
The metal supports and electrodes, 
as well as the bulb of the valve, 


contain ecm gas, and steps have 
therefore be taken during manu- 
facture ae remove as much of this gas as 
possible, to ensure that during the life of 
the valve no harmful quantity shall be 
‘released. The electrodes are therefore 
heated during the evacuation process. 

' Apart from the mere mechanical work 
of constructing the elements and mount- 
ing them in suitable positions, it can 
easily be seen that extraordinary precau- 
tions have to be taken to produce a very 
hard valve—a valve, in fact. which is ex- 
hausted to a higher degree than hard 
valves of the well- known bright emitter 
type. 

The production of a valve may there- 
fọre be divided into several separate and 
distinct sections, and as a result of visits 
to the factories of the leading valve manu- 
facturers the writer would divide up the 
work as follows :— 

(a) Preparation of the connecting wires 
and supports, (b) construction of the 


1**Thermioni: Valves with Dull-emitter 
Filaments.’ by Thompson and Bartlett. 
Journal LE.E., April 2nd, 1924. 
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Valves in the Making.— 

grids and anodes, (c) assembly of con- 
necting wires in foot (d) assembly of the 
electrodes, (¢) the fitting of the bulb. 
(f) pumping and sealing, (g) the getter 
process, (/) heat treatment, (4) ageing, 
(7) fitting base, (Å) testing, (/) marking 
and packing. The work is not neces- 
sarily carried through in this order by 
all manufacturers, and the method of 
dealing with the various types of valves 
is different, but from this list of divi- 
sion the reader will have a general idea 
of how the work is proceeded with. 


Wires and Supports. 


If the reader will look at the glass 
foot of a power valve (5 volts 0.25 am- 
pere type), he will see sticking out of the 
top of the pinch two stiff wires for the 
filament, two for the grid, and two 
thicker wires for the anode (Fig. 6). He 
will also see four fine wires connected to 
four of the supports and four more wires 


which are connected to the valve pins. Fig 8.—Another machine for shaping the foot and sealing the wires. (Mullard Works.) 


The stiff supporting wires are of nickel. 

The finer wires which are buried in the glass pinch are 
of red platinum or platinum substitute, while the lower 
(connecting) wires are of copper. 

The reasons for the employment of the nickel and 
copper wires are obvious, while the platinum wires are 
used to enable a good air-tight seal to be made and main- 
tained during the operation of a valve. The various 
Wires are joined by electric welding, and appear when 
first made somewhat as sketched in Fig. 3. 


Fig. 9.—Sealing the vaives to the pump at the Mullard Works. - 


Nickel wire of various gauges is used, depending, of 
course, on the size of the electrodes of the valve and 
the particular arrangement of the electrodes adopted. To 
support the anode and grid of a power valve of the 
5 volts 0.25 ampere type, thick wires are used, while in 
smaller valves, such as the 60 milliampere class, only 
four wires may be provided to support the anode, grid, 
and filament. The procedure, however, is the same in 
each case, the wires of copper, platinum, and nickel, being 
| cut into suitable lengths and 
then welded together to 
form straight pieces, as 
sketched in Fig. 3. 


Grids and Anodes. 


The grids and anodes of 
the smaller valves are usu- 
ally circular in cross-section, 
while those used in power 
valves are oval or rectangu- 
lar. Grids of the circular 
cross-section type are usually 
wound by the yard by run- 
ning nickel wire over a metal 
former threaded to the cor- 
rect pitch. Suitable lengths 
are cut off, and a length is. 
then put in a jig, a stiff, 
nickel wire laid along it, and 
the point of contact of the 
“arns with the straight wire 
welded. 

Each turn is, therefore, 
securely fixed to the support- 
ing wire with the aid of only 
the very simplest of tools. 
Grids of precisely the right 
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_ Valves m the Making.— 
diameter, spacing, and number of turns, are thus easily 
produced. 3 | 
Grids of oval cross section for use in power valves are 
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’ Fig. 11.—A machine for * gettering " valves. It will be noticed 
that the valves at the back are clear, while those leaving the tunnel 
have been gettered and have the characteristic silvery appearance. 

(Osram Works). 
on the right-hand side, first along one edge and then 
the other edge of the grid. | 
For the anodes of the valves, pieces of rectangular 
or other suitable shape are stamped out of sheet nickel. 

These pieces are then rolled or stamped to the correct 

Fig. 10.—Valves on the pump at the Osram Works. The colls carrying shape, after which some types have supporting wie 

high frequency currents are used to heat the elements and flash the fitted to them. An anode of this type is sketched in 

m sa ne : 
ae Fig. 4. In another type, also Fig. 4, the anode is made 


wound on a support of stiff 
wire. The wire is bent to a 
U shape, as seen in Fig. 1 
and Fig. 2, and put in a 
machine. One end of the 
vrid wire is then welded in 
position and the grid wire is 
wound on, and the turns 
welded to the supports. 


Machine Wound Grids. 


A machine for winding 
grids of this type is illus- 
trated in Fig. 1. The for- 
mer upon which the grid is 
wound can be clearly seen, 
whilst just at the back of it 
is the threaded rod which 
guides the grid wire and so ' 
spaces the turns by the right 
amount. The arm with the 
shaped end seen on the left- 
hand side can be moved into 
a slot just above the mandrel 
carrying the grid former, and 
is used to weld the first turn 
of the grid wire to the sup- 
port. When the grid is 
wound, the turns are welded 
to the support by passing the 


. Fig. 12.—Another machine, used at the Osram Works, for pumping valves. The valves are 
rm carrying the wheel, seen . heated in the large chamber © : 
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Valves in the Making.— 

in such a manner that there is no need 
for the small support wires just referred 
to, a projection of circular cross-section 
being provided on each side as sketched. 
Anodes of circular cross-section usually 
have a flat projecting surface where the 
two edges meet. ‘These edges are se- 
curely fastened by welding, and provide 

a suitable surface for attaching the anode 
to the supporting wire fastened to the 
glass foot. 

Anodes for (lite characterised by a 
coating of silvery appearance on the glass 
bulb have a small piece of magnesium 
welded to them. 


Assembly of the Wires and Supports. 


A rather intricate piece of machinery 
is used in connection with the sealing of 
the wires in the foot of the valve. The 


trodes are placed in a machine, such as 
illustrated in Fig. 7 and Fig. 8, and a 
piece of glass tube ‘of the correct length 
is put over them. In the case of the pipless type of 
valve a tube of small diameter (used for exhausting) is 
also put in position. The circular table then turns and 
gas flames of a certain intensity play on the glass tube. 
The table moves again and puts the jig carrying the wires 
and tube in another position, where it receives further 
heating. Then the lower portion of the tube is spread 
out, and finally the top of the glass tube is pressed 
round the wires forming the pinch. 

In the case of certain power valves, the foot of the 
tube is shaped before being put on this machine. 

When the element is for use in a ‘‘ pipless’’ valve a 
glass tube of small diameter for connecting tp the pumps 
is automatically secured in position during me above 
operation. 

-Finally, the PEREN unit, comprising the slag foot 
and wires and the exhaust tube, when one is used, is 
removed from the machine and placed on a table. There 
the glasswork is annealed. ? 


Fig. 14.—A corner of the laboratory at the Burndept valve factory. 


Fig. 13.—A machine at the Mullard Works for sealing the bulb to the foot of the valve. 


A view of the complete machine involved is given in 
Fig. 8. A close-up view showing the glass tubes and the 
jigs for holding the parts appears as Fig.-7. It is very 
interesting to watch this machine working. The operations 
are timed exactly, and the glasswork is heated to just 
the right degree at each stage of the operation. 


Assembly of Electrodes. 


The first step in the work of mounting the electrodes 
is to put the foot in a jig and to cut and bend the sup- 
ports to the right length and shape. ‘Then the filament 
is usually fitted, but first the wire for the filament is 
treated to cleanse it, and then the filament is put in and 
the ends welded to the supports. The grid and anode 
are then assembled,.being fixed to the supports provided 
by welding. 

The various manufacturers have machines of different 
design for assembling the elements, but they all endeavour 
so to arrange the construction that the elements are auto- 

matically located and fixed 

in position. At the works 
where the Burndept valves 
are made, the writer saw 

a particularly interesting 
-= method of dealing with the 

filaments of power valves. 

The foot was put in a jig, 

and the filament wire (pre- 

viously cleansed) was put on 
and the ends welded. When 
removed from the jig the 
filament curled up. It was 
straightened, and stretched 
by exactly the right amount, 
by another ingenious piece 
of apparatus in which the 
filament was heated in the 
presence of nitrogen and 
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Valves in the Making.— 
hydrogen to prevent spoiling fhe surface of the 
filament. 

As would be expected, filaments for valves of the 60 
milliampere class require special methods, as the wire is 
so fine. In the Mullard valve the fine filament wire has 
fastened to it at suitable points small clips of nickel as 
shown in the sketch of Fig. 5, the clips being spaced to 
give filaments of the right length. This wire is laid in 
position, and the clips are welded to the filament. sup- 
ports, after which the ends are cut off. At the Osram 
valve works a different method is used. The filament wire 
is first welded to a bow of thicker nickel wire (Fig. 5), 
which is then put in position and welded to the supports. 
The ends are then cut off and the portion not required 
removed. 


Fitting the Bulb. 


The bulbs for the valves are obtained from the glass 
manufacturer already shaped, and they are fitted with a 
glass tube for attachment to the exhaust pipe by operators 
who take short lengths of the tube and fix them by heating 
the tops of the bulbs. Then the foot of the valve carry- 
‘ing the electrodes is mounted in a machine and the bulb 
placed over it in such a manner that the lower part of 
the bulb rests on the belled-out portion of the glass foot. 
A machine for this work is illustrated in Fig. 13. The 
machine now moves, and the part of the valve which 
rests against the foot is heated by gas jets. After a 
few seconds the table moves again, and the glasswork 
is again heated while the unit rotates. Gradually the 
glass on the bottom part of the bulb is softened, untik, 
finally, the bulb and foot unite, making qn air-tight joint. 
The bulb then cools, and the operator removes the waste 
portion of the glass and places the unit on another table 
provided with means for annealing the glasswork. 
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Fig. 15.—A transmitting valve on the pump at the Osram Works. 

ea pumping the elements are 

beat y electron bombardment 

while the bulb is heated by gas 
flames 


Pumping and Sealing. 

The valve is now ready for 
the pumps, and it should be 
noted that during evacuation 
the valve 1s heated to drive 
off gases from the metal sup- 
ports and elements and from 
the walls of the bulb.. 

There are two methods of 
heating the elements. One 
method consists in connect- 
ing to the grid and plate a 
high voltage and burning the 
filament at a high tempera- 
ture. The electron current 
then heats the grid and plate 
to a bright red colour. In 
the second method a coil 
carrying high-fréquency cur- 
rent is placed over the valve, 
and the elements are heated 
by induction. 


Fig. 16.—The switchboard at the 
Burndept valve factory. 
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Valves in the Making.— 

With the former method a certain amount of filament 
wastage occurs. This is of no account in the case of 
power and other valves having relatively robust filaments, 
but the method would not be satisfactory for valves of 
the 60 milliampere class. These valves have filaments 
of such fine wire that every care has to.be taken of them, 
and it is usual to heat the anode and grid of the valves 
by the second method. The high-frequency current 


passed through the coil of the eddy current heater (as 


the coil carrying the current is called) may be as much as 
twenty amperes. | 

In one form the operator has a rod of insulating 
material, to the end of which is fixed the coil which 
carries the H.F. current, and holds the coil over the 
valves during the pumping process. Another method, 
illustrated in Fig. 10, consists in placing over the valves 
on the pump coils carrying the high-frequency current. 

There are a number of methods of exhausting the 
valve. In one method the valves are placed on the pump 
by sealing the tube left on 
the bulb to the main exhaust 
tube as illustrated in Figs. g 
and 10. The cover of the 
pump is then pulled down 
and the bulb heated while 
the pump is exhausting the 
valves. Finally the valves 
are sealed off and removed 
from the pump. 

In another method the» 
valves are put on a pumping 
machine, illustrated in Fig. 
12. The valves are of the 
pipless type, that is, the pip 
is in the glass foot instead of | 
at the top of the bulb as is 
usually the case. As the 
valves move round they are 
heated by gas flames while . 
they are being evacuated, and the speed at which the 


part of the machine carrying the valves rotates is so ' 


adjusted that by the time a valve has returned practically 
to the point where it-~was connected, the exhaust tube is 
sealed. The valve is then picked up by the fork, which 
can be seen in the illustration (Fig. 12), and slides down 
the chute to a table where the valve is tested. 


The Getter Process. 


In order to reduce the-total time taken to remove the 
last traces of gas and also to improve the vacuum during 
the life of the valve, what has come to be known aş the 
‘* Getter ’’ process is used. The getter usually employed 
is metallic magnesium, and as mentioned above, a piece 
of this metal is fixed to the anode during the construction 
of the anode. If valves of the dull emitter type. which 
are being described, are to give satisfactory service, it is 
absolutely essential to provide an extremely good vacuum, 
as the presence of minute traces of gas will impair the 
dull emitting properties of the filament. If the valve is 
heated by electron bombardment or by the eddy current 
method, the magnesium volatilises, and combines with the 
last traces of gas in the valve. 
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The particular method of volatilising the magnesium 
and the stage in the production depends on the type of 
valve. Power valves such as the 5 volt 0.25 ampere type 
are usually exhausted by the pump in the usual way, and 
then heated by burning the filament and applying a high 
voltage to the anode and grid. Valves with thin fila- 
ments, on the other hand, are usually heated by the eddy 
current method, the inducing coil which carries the high- 
frequency currents being held.over the valve until the 
magnesium flashes. | 

One particularly neat and efficient way of ‘‘ gettering ” 
valves can be understood by the illustration of Fig. 11. 
If this picture is examined, it will be seen that the valves 
at the back are clear. These are valves which have been 
pumped and received a preliminary testing, but they have 
not been ‘‘ gettered.’’ The table turns, and while the 
valves are passing through the tunnel of metal gauze, the 
filaments are heated and a voltage is applied to the anodes 
and grids. The electron current heats the elements, the 
magnesium volatilises, and cleans up the valve and is de- 


Fig. 17.—A corner of the ‘Assembly Room at Burndept’s valve factory 
/ 


posited on the bulb, giving it the well-known silvery 
appearance. The table turns in a clockwise direction, 
and valves which have been “‘ gettered ’’ can be seen 
leaving the tunnel. 


Heat Treatment. 


As mentioned above, it is necessary to treat the filament 
of dull emitter valves before they will emit electrons at 
the usual working temperature. The heat treatment con- 
sists in burning the filaments at a high temperature 
(about 2,g00° K.) for about a minute, then heating the 
filament at a temperature of about 2,250° K. for three 
or four minutes, and finally reducing the temperature to 
about 1,700° K, which is the normal working value. 

In the flashing process the filament is heated to a high 
temperature for a minute by applying to the filament 
a voltage between three to three and a half times 
normal. Thus for a 5.5 volt valve a voltage of about 
19 would be applied. The exact voltage to be used 
depends on the particular composition of the wire used 
as the filament, and is experimentally determined for each 
reel of wire. 

It should be noticed that during this process a voltage 
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Fig. 18.—Testing valves at the Mullard Factory. 


is applied to the filament only ; the anode and grid are 
left free. ‘The treatment has the effect of causing thorium 
to diffuse to the surface of the filament, forming a very 
thin layer of thorium. 


Ageing and Testing. 


After the valves have had their filaments treated, the 
hases may be fitted and the connecting wires soldered 
up, or the valves may be put on the ‘‘ ageing ’’ rack 
without bases. |The ageing process consists merely in 
running the valve under normal conditions for a time in 
order that it shall settle down, as it were. Sometimes 
the bases are put on before the ageing process, and some- 
times the reverse is the case, but in nearly all instances 
that have received the attention of the writer, testing is 
carried out after the ageing process, it being understood 
that the valves have all undergone a preliminary test to 
eliminate those of faulty construction. The advantage of 
testing the valves after they have settled down is 
apparent. | 


Fig. 19.—A proportion of the valves at the Burndept vaive factory 
are taken erch day and carefully checked on this testing outfit. 
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Testing is quickly, though carefully, done by operators 


‘who place the valve to be tested in the socket provided 


on the test panel, and note the filament current, filament 
voltage, grid current, and plate current. Valves which 
do not give the emission required, or whose amplification 
factor or impedance are outside certain limits which are 
fixed for the different types of valves, are rejected. A 
microammeter is employed to measure the grid current, 
and when used with a reversed grid voltage indicates the 
‘back lash ° current, which is a rough measure of the 
degree of vacuum in the valve. 


Marking and Packing. 


All valves are, of course, marked in a certain manner 
to distinguish the type. It is unfortunate, however, that 
all manufacturers do not give valves of similar rating a 
similar type letter and number. For instance, power 
valves of the 5 volt 0.25 ampcre class are called B.4 by 
the B.T.H. Co., D.F.5 by the Marconi and Osram Cos., 


and D.F.A.1 by the Mullard Co. It would be much more 
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Fig. 20.—A corner of the Packing Room at the Burndept valve factory 


convenient if these valves, which after all have very similar 


characteristics, and are designed for use in I.F. ampli- 


fiers, were all marked in the same manner. A convenient 
marking would be L.525, meaning a L F. valve requiring 
a filament voltage of 5 and taking a current of 0.25 
amperes, a method which has been described on several 
occasions in these pages. It is interesting to note that 
the manufacturers of the new Burndept valves (Radio 
Accessories, Ltd.) have adopted this method of marking 
valves. 

_ The various manufacturers usually include a slip indi- 
cating suitable operating voltages. The importance of 
giving full information as to the correct grid and anode 
voltages cannot too strongly be emphasised, while users 
should always work their valves within the limits of fila- 
ment and anode voltage recommended. The effect of 
overrunning the filament in reducing the life of a valve 
is very well known, but it does not appear to be known 
that it is cqually important not to exceed the anode 
voltage stated by the makers. The maximum anode 
voltage which can be safely used, consistent with long 
life, depends on the type of filament and on the size of 
the bulb. With dull emitters it is found that the life is 
reduced when high anode voltages are used. 
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A Section Mainly for the New Reader. 


GRID CONTROL OF DETECTOR 
VALVES. 

OR reception of the shortest wave- 
lengths, where high-frequency 
amplification is impracticable, every 
effort should be used to get maximum 
efficiency in the detector valve. While 
the introduction of a variable grid 
leak will sometimes improve matters, 
these components are often rather un- 
certain in operation, and it is gener- 
ally impossible to calibrate the set- 
tings. The use of a potentiometer to 
control the steady voltage of the grid 
is to be recommended. This should 
be connected as shown in Fig. 1, the 
positive voltages being applied 
through the leak, which is connected 
to the slider. This arrangement has 


an additional advantage over the vari- 


POTENTIOMETER 


Fig. 1.—Control of grid potential in a 
detector valve. 


able leak, in that the control knob 


of the potentiometer is at earth poten- - 


tial, minimising hand 
effects. 

It will often be found that the best 
adjustment for detection is not the 
best for the smooth reaction contro] so 
essential for long range work. It is 
generally possible to strike a good 
balance between the two. 

To obviate the necessity for switch- 
ing off or disconnecting the L.T. 
battery, which would otherwise 
slowly discharge itself through the 
potentiometer, this latter may be con- 
nected between negative L.T. and 
positive filament, thus being auto- 
matically cut out as the valve is 
switched off. The maximum positive 
bias thus obtainable will generally be 


capacity 


ample. The arrangement is equally 
to be recommended on the longer 


wavelengths. 
0000 


REACTION ADJUSTMENTS. 
The sensitiveness of most valve re- 
ceivers is largely due to the building- 


‘up of an initially weak signal by the 


use of reaction for regeneration. The 
inexperienced operator is often misled 
by the fact that a certain slight ad- 
justment gives louder signals, and 
thinks, perhaps, that his detector 
valve is functioning better when the 
filament is actually being over-run, or 
when the H.T. voltage is increased. 
In this case, what is probably hap- 
pening is that the valve is operating 
less efficiently as a detector, but is 
much closer to oscillation point, the 
gain in regeneration more than 
balancing the loss in detection. 

Similarly, when using grid control 
of a detector, as the grid is made less 
positive the valve tends to oscillate 
more freely, and the same conditions 
obtain. The obvious method of 
ascertaining the best working condi- 
tions is, in the case of a detector with- 
out high-frequency amplification, to 
use temporarily no reaction whatever, 
and to make the various alterations 
necessary. The matter is more com- 
plicated where high-frequency ampli- 
fication is used, and whether merely 
tuning the set or making experimental 
alterations, one should always be sure 
that an apparently improved result 1s 
not merely due to having increased 
incidental reaction. 

o0o00 
USING A SUPERHETERODYNE ON 
THE LOCAL STATION. 

Users of superheterodyne and, to a 
lesser degree, of other multi-valve 
sets not fitted with switching, will 
find that such receivers are extremely 
extravagant for use in reception of a 
near-by station. Often, indeed, a 
certain amount of ‘‘ mush ” and other 
interference is brought in, and the 


receiver may then be said to be defi- 
nitely unsuitable for the purpose. 
While a set with one or two H.F. 
stages will generally function well on 
a really strong signal if the filaments 
of the valves preceding the detector 


TO PHONE TERMINALS +H.T 
OF CRYSTAL SET t 


Fig. 2.—Superheterodyne modification. 


are merely extinguished, this is not 
the case with the supersonic receiver. 
The arrangement shown in Fig. 2 will 
be found very practical and con- 
venient for those situated at a few 
miles’ distance from a broadcasting 
station, and whose receivers are fitted 
with two stages of L.F. amplification. 
No extensive alterations are involved. 

A double-pole change-over switch 
is arranged to connect the primary of 
the first L.F. transformer either in 
the anode circuit of the detector valve 
for normal operation, or to the out- 
put terminals of an ordinary crystal 
set for local reception. 

Both sets may be kept permanently 
connected together, and if the L.T. 
battery of the multivalve set is not 
normally earthed, it may be necessary 
to do this to prevent low-frequency 
howling. The aerial lead-in wire may 
be fitted with a plug, sockets for 
which should be provided on each 
set. The change-over thus only takes 
a few seconds. 

It may well be that the first L. F. 
transformer is of low ratio, suitable 
for following the usual type of detector 
valve, in which case a perikon or 
other high resistance detector will 
give better results than galena. 
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CARE OF LOW-CONSUMPTION 
DULL EMITTERS. 


It is safe to say that over 50 per 
cent. of the dul!-emitter valves of 
the type consuming 0.06 ampere at 
about 3 volts come to an untimely end 
through overrunning of the filament. 
Even an expert finds it almost im- 
possible to decide by visual indica- 
tions if the filament is at correct bril- 
hancy, and it is a regrettable fact 
that, as often as not, results are better 
when an excessive current is passing. 
These remarks apply to many other 
types of dull emitter, and a reliable 
voltmeter, by which the actual volt- 
age applied across the filament may 
be measured, is certainly one of the 
most useful possessions of any wire- 
less amateur. 

A certain amount of care is neces- 
sary in the choice of an instrument, 
as many of the cheaper patterns have 
a fairly low resistance ; often, in fact, 
comparable with that of the valve 
filament. Such a meter would give 
quite misleading results, as, when it 
is removed, the voltage across the 
valve would increase considerably. At 
the same time one should consider the 
advisability of obtaining a meter with 
a double scale, reading up to some 
120 volts, as it is difficult to operate 
correctly a low-frequency amplifier 
when the actual voltage of the high- 
tension battery must be taken on 
trust. High resistance in the meter 
windings is of even greater import- 
ance here. ; 

A simple method of switching may 
be devised, whereby the meter may 
be connected across any valve in the 
set at will, or morexsimply, sockets 
may be provided on the face of the 
panel, the meter leads being fitted 
with plugs. 

o000 

COUPLING L.F. VALVES TO A 

DETECTOR OF HIGH IMPEDANCE. 

It has frequently been pointed out 
in this journal that the use of anode 
or ‘‘ bottom bend ”’ rectification will 
give better quality reproduction than 
if the more conventional leaky grid 
condenser method is used. It is an 
unfortunate fact, however, that valves 
suitable for the former method, par- 
ticularly the D.E.Q., which is speci- 
ally designed for the purpose, are of 
extremely high impedance, and prob- 
ably no transformer is available 
which is suitable for following such 
a valve. 
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One of the best methods of 
coupling a high impedance detector 
valve to the succeeding L.F. ampli- 
fier is to use a choke of considerably 
higher inductance than usual, and 
it will be found that two good ordi- 
nary chokes connected in series pro- 
vide a very effective and distortion- 
less coupling. | 


0000 
VALVE FILAMENTS IN SERIES. 


With the multiplicity of valves 
now available, it is often desired to 
combine in one receiver valves taking 
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with a careful study of the skeleton 
diagram, in which the positive and 
negative sides of each filament are 
marked, will make the matter clear. 
In the case of valves performing 
every function except that of detec- 
tor, it is usual to make the return 
connection to the negative end, often 
through a bias battery. 

Sometimes, when using the series 
connection, a certain amount of in- 
stability will be noticed, particularly 
in H.F. amplifiers, due probably to 
the fact that some of the filaments 
are more or less ‘‘in the air.” 
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Fig. 3.—Valve filaments in series. 


widely «different L.T. voltages. As 
an economy measure, the possibili- 
ties of connecting the filaments of low 
voltage valves in series with each 
other should not be neglected. If 
low and high voltage valves are used 
together in parallel with the L.T. 
battery, a considerable amount ‘of 
energy will be wasted in heating the 
filament rheostats. At the present 
time it is often necessary to use a six- 
volt valve in the last stage, as no 
other can really adequately handle 
the power necessary for powerful 
loud-speaker reproduction. In the 
circuit given herewith (Fig. 3) it is 
assumed that three of the deservedly 
popular 1.8—2 volt general-purpose 
dull emitters in series are used in 
conjunction with a six-volt power 
valve. The total consumption will 
be in the neighbourhood of 0.6 am- 
pere (0.35 for the three first valves 
together and 0.25 for the last), 
whereas if all the valves were in 
parallel it would be 1.3 amp. 

There seems to be a good deal of 
uncertainty as to where the grid re- 
turn leads should be connected, and 
it is hoped that these hints, together 


Luckily, this trouble may be obvi- 
ated by ‘‘ tying down’’ these fila- 
ments to earth potential, as far as 
H.F. and pulsating currents are con- 
cerned, by the insertion of large fixed 
condensers (C,, C, in the diagram). 
For H.F. work capacities of about 
0.01 are ample, while for L.F. 
1 mfd. is not too much. 
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THE CHOICE OF A DETECTOR. 


Now that loud-speakers capable of 
giving extraordinarily faithful repro- 
duction are available, and that there 
is a growing appreciation of the fact 
that precautions must be’ taken at 
every stage to avoid distortion, the 
designer is often at a loss to know 
what type of detector to use. It may 
be said, in a few words, that the 
leaky grid method is the most eco- 
nomical and sensitive from the point 
of view of range, while the 
‘ bottom bend ” rectifying valve or 
crystal may be recommended for 
quality. There would seem to be no 
real foundation for the belief that 
the use of a crystal following H.F. 
valves reduces the range obtainable. 
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THE SELECTION OF A VALVE. 


Characteristic Curves and their Significance. 


By N. V. KIPPING and A. D. BLUMLEIN. 


f | SHE constants which a manufacturer usually adver- 
tises for his valves are the following :— 
(a) Filament consumption. 

(b) Grid voltage—anode current characteristics for one 
or two plate voltages, and sometimes one or two 
grid current-grid voltage characteristics. 

(c) The characteristic impedance R,. 

(d) The amplification factor m. 

Manufacturers also frequently give the best plate and 
grid biasing voltages for a particular use of the valve. 
These could, however, be separately determined from the 
curves. 

In discussing the reasons why this 
information is necessary, the oppor- 
tunity will be taken of mentioning 
important or interesting points which 
fall under each heading. | 


Filaments and Filament 
Consumption. 


As is well known, the object of a 
valve filament is to provide a con- 
venient source of electrons, which, 
when attracted to the plate or anode, 
constitute a conducting path between the filament and the 
anode. The anode current is actually the rate of flow of 
these electrons, and is controlled by the combination of 
(a) the anode and grid voltages, and (b) the number of 
electrons emitted by the filament in-a given time. Actu- 
ally, the filament is constantly emitting electrons—though 
comparatively few when it is cold—but unless specially 
attracted away by some external means, these are drawn 
back to the filament; the phenomenon is similar to the 
cloud of spray over a glass of sparkling muscatel. Ina 
valve, the positive potential of the anode is the means of 
attracting some of the electrons to the anode. ‘The grid 
is a control, as its potential acts similarly to that of the 
plate, only is more effective, being nearer to the cloud of 
electrons. By making more positive the plate (or grid), 
more and more electrons are attracted away from the 
cloud, until ultimately all the electrons emitted by the 
filament are attracted to the plate (or grid). When this 
happens, the plate current is said to have reached its 
saturation value, or to be the saturation current. 

It is then clear that the filament must be composed of 
a substance which will easily emit electrons. The early 
valves contained a filament of tungsten which emitted 
electrons freely when heated to white heat. This type 
of valve is known’ as a bright emitter. A more recent 
development is the dull emitter, whose filament consists 
of a metallic core (which acts as a heater) coated with 
an emissive compound. This type of filament does not 
need to be heated bevond dull red heat to obtain a satis- 
factory emission. 

Increasing the filament current of a valve (that is 
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There are now on the British market 
something like 90 different types of valve 
suitable for reception purposes, and the 
selection of the best for any particular 
purpose from amongst this assortment 
is a matter of some importance and 
presents no litlle difficulty. 
any reference to individual makes, it is 
hoped that what follows will make the 
task less formidable and more likely to 
lead to successful results. 
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increasing the temperature of the filament) increases the 
emission obtained from it. This is only limited’ in the 
bright emitter by the sudden melting of the filament at 
a certain temperature. In the dull emitter the tempera- 
ture is first reached at which the emission ceases to rise 
rapidly and nothing is to be gained by heating the fila- 
ment above this temperature, which is known as the tem- 
perature saturation point. 

In practice, sufficient emission can be obtained from a 
valve filament for the purpose for which it is made by 
heating the filament to a temperature well below the 
above limitations, and it is not econo- 
mical to use higher temperatures. 
The life of the filament depends to 
a great extent on the temperature at 
which it is run, and the voltage and 
current which a manufacturer ad- 
vises for a particular filament are 
settled by a compromise between big 
emissions for a short life, and small 
emission for a long life. In general, 
the lower temperature of dull emitters 
results in their having longer lives 
than bright emitters, though more 
harm is done to the former by ‘‘ overrunning ’’ (over- 
heating) the filament to obtain increased emission. 

Manufacturers’ figures for filament voltage and current 
should therefor be taken as the maximum values per- 
missible. 

The information given by manufacturers is usually in 
terms of filament current and filament voltage, the pro- 
duct of which represents the power which is absorbed 
when the valve is working. This filament power may be 
regarded as wasted as regards what is often called the 
output power of the valve, but is of interest to us as 
determining whether the filament of the valve may be 
heated by dry cells or whether accumulators are neces- 
sary. As we can only obtain multiples of two volts from 
accumulators, and multiples of 1.3 volts from dry cells 
(which it is safe to take as 1.9 volts and 1.2 volts re- 
spectively), no valve should be selected of which the fila- 
ment voltage is not a multiple of one of these two voltages 
(depending upon whether accumulators or dry cells are 
to be used), unless it is intended to operate the filaments 
of the valves in series, in which case all the filaments 
must take the same filament current. A small voltage 
drop in a filament rheostat should be allowed for, how- 
ever, so that a control of the emission may be obtained. 
Bright emitters always need accumulators as filament 
battery, but many dull emitters may be run conveniently 
from dry cells. Certain dull emitters are made having 
very low filament consumption (less than one-fifth amp.) 
and are very useful when the use of small dry cells is 
desired. These, however, have other disadvantages 
which will appear later. 
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The Selection of a Valve.— 
Characteristic Curves. 

We have already stated the two factors which control 
the plate current of a valve. They were (a) the plate 
and grid voltages, and (J) the filament emission. Factor 
(b) is for a given valve more or less constant, as the fila- 
ment is, or should as a rule be, run at its rated tempera- 
ture. The fact that the plate current is increased by an 


increase of plate or grid voltage is due to the attraction of - 


the electrons by the electrostatic field induced by the 
grid and plate potentials. The grid being nearer to the 


| | tt tt | | [SATURATION 


a le 
6 : 
go to lie hale Sete 
og i lO ANANE 
e TETEA ney eee 
ea a, 
gO a Ke 0 sO OY, 
e oes cee sees ee 
ene SP sae 
“hee Ae eee 
Ei elie ese site| hed 
(ans 25 ee ee wee 
PAC 


ae eee sae eese 
20 40 60 80 


| Vp + mVg 
Fig. 1.—Typical " lumpei’’ valve characteristic. 


filament than the plate the field due to the grid potential 
is greater per volt than that due to the plate potential. 
The number of times that the grid is more effective than 
the plate in controlling the plate current is called m—the 
amplification factor of the valve. That is to say, if a 
voltage Vg on the grid and a voltage Vp on the plate 
caused a plate current Ip, then a plate current If would 
also. be caused by a voltage Vp-i-mVg onthe plate, when 
the grid had the same potential as the filament. 

Above Vg is taken as positive. If it is negative, then 
clearly it will repel electrons and so reduce the attrac- 
tive effect of the plate voltage. This 1s, however, taken 
account of in the above expression if Vg is given its 
proper sign. The expression .is applicable, in fact 
accurate, whenever Vg is negative, but when Vg is posi- 
tive, all the electrons attracted from the filament do not 
reach the plate, and I falls slightly ; the expression may, 
however, be considered accurate for practical purposes. 


s Vp + mVg 
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Veg 


Fig. 2. Magram showing the development of ordinary character- 

istic curves from the “lumped ” characteristic. The ‘*lumped"’ 

curve, together with the horizontal scale divisions representing 
Vp +m Vy, are indicated by the dotted lines. 
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Fig. 1 shows a curve relating Ip with this expression 
Vp+mVg. | 
Curves of this type are known as lumped character- 


istics, because the effects of the plate and grid voltages 


are lumped together. The more usual form of character- 
istic curve published by manufacturers shows the relation- 
ship between grid voltage and plate current, for a certain 
definite plate voltage. This may he developed from the 
lumped characteristic by shifting the curve to the left by 
a voltage equal to Vp, and making the horizontal scale so 
that the distance representing 1 volt is increased m times. 
This is done in Fig. 2, in which the dotted lines are the 
scales for the lumped characteristic (which is also dotted) 
and the full lines are correct for, the plate current-grid 
voltage characteristics. In Fig. 2 m has been taken as 
3-7- The curves shown in Fig. 2 do not exactly repre- 
sent a practical case, as they, as well as Fig. 1, do not 
take into account the reduction of plate current which 
occurs when the grid becomes positive and attracts some 
of the electrons to itself. When this happens a current 
flows from filament to grid. This current, known as the 
grid current, is often plotted by manufacturers against 
grid voltage on the same curve as the other character- 
istics as in Fig, 3, where curves are shown for several 
different plate voltages. By stepping off directly propor- 
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Fig. 3.—Relative magnitudes of the anode current and grid cur- 
rent characteristics of a typical receiving valye. 
tional distances to the left or to the right, the straight 
line portion of the plate current characteristics for other 
plate voltages may be obtained with a reasonable degree 
of precision. 

In using a valve a steady potential is apphed to the 
plate (H.T. battery), and another, which may be negative 
or positive with respect to the filament, is applied to the 
grid (grid bias battery). These potentials are always 
reckoned with respect to the negative end of the filament. 

When an alternating potential is applied to the grid, it 
becomes added to the grid bias potential, and causes 
corresponding fluctuations in plate current, and in plate 
voltage if a load is connected in the plate circuit of the 
valve. For amplification purposes, it is desirable, to 
avoid distortion, that alterations in plate current be 
exactly proportional to the alterations in grid voltage 
which cause them, or that the shape of the input and 
output waves should be the same. This clearly will not 


SEPTEMBER joth, 1925. 


The Selection of a Valve.— 

be the case if the steady plate current (due to the D.C. 
plate and grid voltages) is of such a value that it falls 
upon one of the curved extremities of the grid voltage- 
plate current characteristics of the valve, and to avoid this 
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GRID VOLTS 
Fig. 4a.—Charactcristic curves of a general purpose tright 


emitter valve. 
it is desirable so to choose the grid bias voltage that the 
nett grid potential at any moment never causes this to 
happen. Clearly, therefore, this grid bias voltage is 
best chosen so that it lies in the middle of the straight 
part on the negative side of the characteristic used, 
according to the plate voltage one wishes to use; this 
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GRID VOLTS 
Fig. 4b.—Characteristics of a general purpose dull emitter valve. 


order to avoid distortion. 
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allows the maximum variations either way in A.C. grid 
voltage, without distortion. 

We see, then, that characteristic curves are the only 
means of determining (without taking the manufacturers’ 
word for it) the grid and plate potentials to be used in 
It is not always safe to take 
the manufacturers’ views on the best operating voltages, 
as these necessarily depend to some extent on the particu- 
lar use to which the valve is to be put. This, however, 
is not the only purpose for which the curves may be used, 
as from them we may calculate the amplification factor 
m (already mentioned), and the plate impedance Ro. 


Characteristic Impedance, R,. 

This quantity, often called the characteristic imped- 
ance, is not the D.C. resistance between filament and 
plate which one might calculate by dividing the normal 
plate voltage by the normal plate current, because such 
a calculation does not take into account the effect of the 
grid voltage on the plate current ; actually Ro is obtained 


TTT TTI LLEEEOLLLLLLULLLLLLD 
PCE Cee CE CLEC LLL LLL 
TTC EEL LL&L EL 
FCCC COCO LLL 
TTT EEE LEEEEELLELELe SLELE_LEL“L 
eC OCC CCC CO yey 
TTC LLL ELELELLLLLLLLLLL LL tay LE LILELE LLL 
COOL CELL LL A 
EEE LCE EEELEEPELLELEELVLELE CELL 
SRS SGSSSeeeeeeeeeeees eee sesso 
STITLLLLULLEULLLELLLLVLLLILLLL tL? LU 
PEt beer ELL LLLELId ELE 
. SES Oe eee ease 
è Qiii Aa cern 
w EO NORSANASAVANNERNEVARNNE 
e A AT AA 
a EEE EEE A 
s Ca Aa E A T 
< EERE EERE ECE 
5 Cooma A 
3 dO Ley LLL LIAYELLLL LLL 
s SOO re ry 
PCO Tee ee Oe 
z CoCo oT oe ee HEE 
= Htio aaa 
ee a a 
2 8a TTT TAT HHT 
wu T TeE eye ci YTTI] 
= ava TERERNE 
= T ATT 
d A | PASE RSRe 
A Á SRnRERS 
u ian Seen nae 
a SeQRSe eu 
S HE a 
z on Bees 
ATTE 
snnae 

EETA 

/ TEET 

IH “un TA ara - HH 
A 740 At PEARTEDE 
TRT A dee ee Tamu nan 
ATEOA: anaana 


GRID VOLTS 


Fig. 4c.—Characteristics of aul emitter power amplifying 
valve. 


by dividing a change in plate volts which corresponds to 
a change in plate current over the straight part of the 
characteristic. One might, for example, find the follow- 
ing figures from a set of curves :— 

At a plate voltage Ep, and at a given grid voltage, 
plate current equals Ap, ampere. 

At a plate voltage Ep, and at the same grid voltage, 
plate current equals A)», ampere. 


En — Ep 


The Ry is given by =7——,~ ohms. 
- An — Ay 


This is perhaps a convenient moment to put a word of 
warning about the curves published by manufacturers. 
It must be remembered that the curves for valves of all 
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The Selection of a Valve.— 
. types having very different characteristics are drawn for 
simplicity on curve sheets of similar size. This necessi- 
tates a widely different selection of scales, and it often 
happens as a result that two valves suitable for widely 
different purposes appear ‘at a glance to have similar 
characteristics. Care must, therefore, be taken that the 
scale used is noted. f 
Having said this, let us refer to Fig. 4, for which 
three sets of curves have been chosen at random from 
manufacturers’? catalogues. From these we may con- 
veniently select a practical example for the calculation 
of Ro and am. 
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Fig. 5.—Diagram se uerene the effect of curvature of the valve 
characteristic in producing distortion. 


ANODE CURRENT IN MILLIAMPERES 
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ig. 4(B) we find that — 1 volt is 
an average grid potential. At this value, when the plate 
voltage is 30, the plate current is 0.64 milliampere. When 
the plate voltage is 40, the plate current is 1.22 milli- 
ampere. The increase in plate voltage is ro, the corre- 
sponding increase in plate current is 0.58 milliampere = 
0.00058 ampere. 


From the curves in Fi 


By Ohm's law, E = RI 
R= = oe = =17,300 ohms (approx.). 


Thus the characteristic impedance R, of the valve con- 
sidered is found to be 17,300 ohms. Let us also calculate 
m from Fig. 4(B). 

Take the curves for which the plate voltage is 30 and 
40. A convenient method will be to find the decrease in 
grid voltage necessary to maintain the plate current at 
ıt milliampere when the plate voltage is changed from 
30 to go. From the curves we see that for a plate voltage 
of 30, and a plate current of 1 milliampere, the grid 
voltage is + 0.65. Fora plate voltage of 4o and a plate 
current of r milliampere, the grid voltage Is — 1.5. 


in plate voltage of 10. 


which is about 5. 


IO 
therefore, equals i 
2.05 


~ 


Distortion and Grid Gurrent. 
Apart from detectors, distortion in valves is usually due 
to working over a curved part of the grid voltage-plate 
current characteristic of the valve as already mentioned. 
It may also be caused by grid current flowing during part 
of the cycle as a result of too high an input voltage. 
Take the imaginary case of a valve having character- 
istics as in Fig. 2. It will be clear that, so long as the 
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-the output of the valve and causing distortion. 


The. 
change in grid voltage is, therefore, 2.05 for a change’ 
The amplification factor 7, 
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variations in input grid voltage always insure that the 
straight part of the curve is not overlapped, the plate 
current will always be directly proportional to the input 
voltage, and distortion will not occur. Cofisequently, it 
is of prime importance so to adjust the grid bias for low- 
frequency amplifiers, where distortion is of great im- 
portance, that this requirement is met. This considera- 
tion, however, is not the only one, as combined with it is 
the necessity of insuring that grid current will not flow 
during any part of the cycle. he reason why grid 
current causes distortion unless specially counteracted 1s 
because wherever the grid bias is made to operate through 
a grid leak or a high impedance secondary of a trans- 
former, grid current will develop an appreciable voltage 
acrogs this resistance or secondary. This will become 
added to the grid bias, making the grid more negative or 
less positive and thus have the two effects of reducing 
This grid 
current causes distortion both by opposing the grid voltage 
which causes it, thus cutting off the peak of the input 
wave, and so the output wave, and alsô very likely by 
altering the mean grid bias, and thus overlapping the 
straight part of the curve. 

To avoid these two causes of distortion, the plate 
voltage and grid voltage must be chosen with reference 
to the characteristic curve. Take the curves of Fig. 5, 
and suppose that we wish to use a plate voltage of 1o. 
We see from curve A that it would be impossible to 
choose a satisfactory grid bias, because, no matter what 
its value, we should either be working on the curved 
part of the characteristic, 7.¢., we should have grid cur- 
rent flowing. With a plate voltage of 40, however (Curve 
B) we find that a grid bias of — 1 volt would enable us 
to work satisfactorily for small input voltages, because 
we can go I volt either side of the bias without over- 
lapping the straight part of the characteristic, and with- 
out causing grid currents due to a positive grid. Even 
more output could, how ever, be obtained from the valve 
without distortion by using a plate voltage of jo (Curve 
C). This woud enable us, using a grid bias of — 2 valts, 
to move two volts either side of this without causing dis- 
tortion. If we were to use a plate voltage of 100 
(Curve D), no increase of distortionless output could he 
obtained over. the 70-volt condition, since we are still 
limited to a variation of 2 volts either side of the grid 
bias voltage of — 4. This limitation is now imposed 
by the curve at the top of the characteristic instead 
of by a positive grid. 

A shently greater output of 100 volts over that at 7 
volts could be obtained by increasing the filament current 
(resulting in Curve E), but this would be at the expense 
of the life of the valve. » The ‘best curve to use then 
would depend first upon ibe input voltage, and secon: 
upon the convenience which might attach to using a higher 
plate voltage than was essential. 


Effect of Load on Characteristic Curves. 

So far, all that has been said has been referred to 
the output of the valve in terms of plate current, when 
the plate is connected directly through the H.T. bat- 
tery to the filament. If the valve is to produce any useful 
A.C. output, however, it must have a load connected 
in its plate circuit. This load may consist of a trans- 
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The Selection of a Valve.— Z 
former primary, an anode resistance or choke, coupling. 
etc. 

In general, only an anode resistance will materially 
affect the D.C. plate potential, as the steady plate current 
flowing through the smaller resistance of other types of 
load will produce only a small IR drop between the 
H.T. battery and the anode. 

All types of load, however, have an opposing effect 
on the alternating plate current, and the result of this is 
that the actual plate current obtained is smaller than 
that which is indicated by the normal characteristic curves, 
because the alternating plate current generates an alter- 
nating plate potential in the load, and the resultant plate 
potential is no longer a constant voltage, but varies 
accordingly. 
plate impedance R,, has the effect of modifying the 
characteristics worked on, so that they are the same as 
the no-load curves, except that R, is increased. Their 
slope, in other words, is reduced. 

_It will be seen that there is no difficulty in actually 
obtaining load curves (for a given valve working into a 
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Ve 
Fig. 6 Diagram illustrating the effect on the slope ef the valve 
e eristic of a load connected fn the anode circuit. The 
loaded curve is represented by the dotted line. 

given load), because we may simply take R, as becoming 
R, plus R, (where R, is the load impedance). Let us 
work out an example. We know that a grid voltage 
change of r volt is equivalent to a plate voltage change 
of m volts, and that a plate voltage change of 1 volt 


produces `a plate current change of ampere. A grid 


m 
voltage change of 1 volt, therefore, produces a plate 


This quantity which, 


current change of ampere. 


I 
Ro 
when multiplied by 10, is called the ‘‘ mutual conduc- 
tivity ’’ of the valve, represents the slope of the ordinary 
no-load characteristic curves, in terms of the change in 
plate current, produced by changes in grid voltage. Now, 
if Rə is changed to R,+R,, we see at once that the 


t 


; m . 
slope of the load curve is R q R mere per grid volt. 
` L 


+ R 
In Fig. 6 the full line curves are the normal no-load 
curves for a valve in which m= 5 and R,=10,000. The 


>__ ampere per grid volt, or 0.50 milli- 


is then 
Slope is 10,000 


3 


A load, in fact, being in series with the 
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ampere per grid volt. If the load in the plate circuit of 
this valve consists of a transformer whose primary impe- 
dance is equivalent to a resistance of 15,000 ohms, the 


5 
10,000 + 15,000 
grid volt. This load curve is the dotted curve in Fig. 6. 
A load curve cannot, of course, be determined by a set 
of D.C. measurements on the valve with the load con- 
nected the same as are used in obtaining the no-load 
curves, because the load generally has a comparatively 
low D.C. resistance compared with its A.C. resistance. 
This fact predetermines the value of the steady plate 
current which will flow (for given plate and grid volt- 
ages), and settles for us at which point the load and no- 
load curves should cross. In Fig. 6 they cross at a plate 
current of 3 milliamperes, as for this case a plate voltage 
of 100, and a grid bias of —6 volts, were assumed, and 
from the no-load curve it was found that these values 
would result in a plate current of 1.25 milliamperes. 
The load curve was drawn through this point, with the 
new slope. It will be seen that it has the same plate 
circuit range, but that this is spread over a greater grid 
voltage range, a fact which may somewhat modify the 
choice of the best grid bias to be used in a given case. 
In this case the grid bias would be about — 3.5 volts. 

To plot a load curve, then, one must first choose a 
suitable plate voltage and grid bias, and from these find 
the corresponding plate current. The load curve is 
sketched in the manner described through the same plate 
current point. By trial it will be possible to find that 
load curve which will give either (1) the best plate and 
grid voltages to employ so that the whole straight portion 
of the curve may be used, or (2) the best grid bias to 
use so that the maximum grid voltage range may be 
employed (for a given plate voltage) without grid current 
flowing, or the straight part of the curve being over- 
lapped. 

An exception to this procedure is found when the load 
consists of an anode resistance. In this case the IR drop 
in the resistance must be counteracted by an increase of 
plate voltage. Apart from the extra D.C. plate voltage 
which is necessary ‘in this case, the calculation is similar 
to that given above for other types of load. 

(To be concluded.) 


slope becomes =0.20 milliampere per 
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Speech amplifier made by Messrs. L. McMichael, Ltd., and used 
by the Prince of Wales at Johannesburg to address an assembly 
of 30,000 natives. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “The Wireless World,” 139-140, leet Street, E.C.4, ani must be accom»aniel by the writer's nams and address. 


A DUAL AMPLIFICATION RECEIVER. 


Sir,—The accompanying photograph may be of interest to 
your readers. The circuit embodies the special tuner which 
Mr. Strachan mentions in 
The Wireless World, No. 
221, of November 7th, 1923. 
For eighteen months experi- 
ments have been made with 
this receiver, and I am 
pleased to state that the 
majority of European. sta- 
tions and a few American 
have been received. Large 
condenser knobs simplify 
tuning. The set includes a 
wave trap and low fre- 
quency amplifier. On the 
left can be seen the trap 
coil, which becomes tuned 
anode when the switch is 
down; of course, the two 
aerial coils are shorted. 
Switches on the right con- 
trol one and two valves. I 
™ consider the circuit one of 
= the best, equal, in fact, to 
3- or 4-valvers that I 

The Dual Receiver ref rred to by have tried. Both the prin- 

Mr. L. S. Smith. ciples of design and the 
directions given by Mr Strachan are a credit to the Wurcless 
World, of which I am a regular reader. 

London, S.E.5 


LESLIE S. SMITH. 


AMATEUR MORSE. 


Sir,—Might I through your excellent medium remind many 
amateur transmitters, particularly ex-Service operators, that 
in sending Morse at an excessive speed does not add to the 
desired DX achievement. 

I am one who. is always pleased to send full reports on 
amateur signals received here from 20 metres up, and it is 
hardly fair when signals come through in one long ripple and 
I write down NST instead of TEST. Such well-known 
amateurs as 2NM, 2KF, F8BN, W2BEE (and many others who 
have sent QSL’s to my reports) are quite easy to read because 
they key and space with feeling for the fellow with good ears 
and bad ‘phones, and I would like to appeal strongly to all 
transmitters to give us ‘‘Slow Ones” kinder Morse or even 
“ QSZ pse O.M.” Might I also thank all the transmitters who 
have sent QSL’s to my reports. 

Swansea. 


J. GEARY (G2BAS). 


— = 


QSL’s FOR THE LISTENER. 


Sir, —The accompanying photograph of my receiving station 
may interest your readers in view of the recent correspondence 
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in Wireless World on QSL’s sent by receiving amateurs. Per- 
sonally, I have found that amateurs have been very considerate 
indeed in replying. One aspect, which I think most of your 
correspondents missed, is that ‘particulars of the transmitting 
station as to power, etc., may be useful to the receiving amateur 
who is collecting data. 

I might mention that on one valve I have picked up signals 
from Australia 2CM, NRRL (while at Tahiti), WAP, WNP, 
and NTT (the U.S.S. © Scorpion ’’ in the Adriatic), Java ANE, 
and Mosul 1DH. 


Sutton, Surrey. 


E. J. ERITH. 


The short wave bands 
at present adopted by 
amateurtransmitting 
stations opens up a es. 
new field of interest ARH Hn 
for the listener. Re- 
ports of reception are 
welcomed by trans- bog 
mitting stations, and 
theircardsof acknow- 
ledgement indicate 
the r:celvin3 ranges 
accomplished. The 
call signs of many 
well-known trans- 
mitters can be re- 
Cognised in this 
photograph of Mr. 
Erith’s Interception 
station. 


XX ON A CRYSTAL IN DUBLIN. 


Sir,—As many of your readers are impatiently awaiting the 
opening of the proposed Dublin station, perhaps it might interest 
those potential crystal set listeners to know that English pro- 
grammes are available via Daventry. On a plain crystal set, 
moreover, I have logged the following : Liverpool, Nottingham, 
London, Manchester, Bournemouth, Newcastle, Glasgow, Aber- 
deen, Hanover, Nuremburg, Hamburg, Miinster, Breslau, Oslo, 
Zurich, Madrid, and Radio-Wien Vienna. My results have been 
duplicated by a prominent member of the Wireless Socicty of 
Ireland, who brought round a commercial set on invitation. 


Dublin. W. F. WARREN. 


“< a mle 


eae 


—a re 
. 


SEPTEMBER joth, 1925. 


EEE EEEEEEE Ee: EEE EEEEEEEC 

D I LA 
irr’ ts if > — ar 

aD ee 

am Aiii i 

ms | 

m5 

cs 

> 

< GUT 

„am 

7am 


eRReBEE 


} 


A Simply Operated High-quality Receiver. 


I wish to cenatruct a five-valve re- 
ceaver to give me ample volume from 
London and Daventry. My first 
requirement is quality of reproduction 
combined with the greatest possible 
simplicity of operation, as the set will 
generally be worked by members of 
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my family having no technical know- — 


ledge whatever. Please specify types 
of componenta where necessary. 
A.F.B. (Reading). 


A good circuit to meet our corre- 
spondent’s requirements is given in Fig. 1. 
D.E.V. and D.E.Q. valves are used re- 
spectively as H.F. and anode rectifier, 
and as they take 3 volts each across the 
filament. are connected in series across 
the 6-volt L.T. battery. Grid tuning of 
the detector valve is adopted, as it makes 
for increased selectivity without complica- 
tion. Not more than 36 volts should be 
applied to the anodes of these valves. 
The H.F. chokes should have high induct- 
ance and low capacity. The type manu- 
factured by the Metropolitan Vickers Co. 
is suitable. 

The resistance in the anode circuits of 
the third and fourth valves may with 
advantage be wire wound, such as those 
made by the Lissen Co. These two 
valves are of the high magnification type, 
such as the D.E.5.B., and in the last stage 
we must use a valve capable of handling 
a certain amount of power, such as the 
D.E.5. An on-off switch is fitted in the 
L.T. positive lead. | 
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| Readers Desiring to Consult “The Wireless World” 
Information Dept. should make use of the Coupon in the Advertisement Pages. 


The two plug-in coils should be fitted, 
as far as possible out of inductive relation 
with each other and with the H.F. 
chokes. 

Our correspondent does not mention his 
aerial and earth system or local receiving 
conditions : assuming all these to be good, 
it is almost certain that the signal inten- 
sity would be sufficient to overload the 
second D.E.5.B. valve. To remedy this, 


the valve mentioned should be replaced - 


by one of the D.E.5 power class, with a 
good L.F. choke’ in its anode circuit in 
place of the non-inductive resistance 
shown. The last valve should then be a 
D.E.5.A., with suitable grid bias and 
120 volts on the anode. Given a strong 
rectified signal, this arrangement would 
give great volume with the highest practi- 
cable degree of purity. i 
0000 


Standard Reflex Set. 


Please qice circuit diagram of a 
simple single-valve reflex set capable 
of working a loud-speaker on the 


local station. 
© JOT. (Birmingham). 

Circuit diagram of a standard single- 
valve reflex is given in Fig. 2. Care 
must be taken in design, and good 
components should be used if adequate 
volume is to be obtained. The L.F. 
transformer in particular should be of 
a good make and of high ratio, say 6:1. 
Quality will be better if a small power 
valve is used, with ample H.T. voltage. 
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Fig. 1.—Receiver designed to give Net ae lou i-speaker reception from Daventry 
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Fig. 2.—Single-valve reflex receiver. 


In this case a grid bias battery should 
certainly be inserted in the lead joining 
I.S. to negative filament. 

0000 


Calculating Filament Resistance Values. 


I have a large collection of valves, 


and sometimes wish to use types 
taking widely different filament 
voltages in the same eet from a 


common L.T. battery. How can the 
correct value of filament resistance 
be calculated ? 

LTS. (Edinburgh). 

The value of filament resistance 
can easily be calculated from the simpli- 
fied formula: ‘‘ Volts to be dropped in 
the resistance + current taken by the valve 
(in amperes). The rated voltage as 
given by the maker is taken, and this 
is subtracted from the voltage of the 
L.T. battery, the result being divided 
by the rated consumption of the valve 
(in amperes). 

A couple of examples will be taken to 
make the matter perfectly clear. Assum- 
ing that it is desired to run.a valve of 
the type taking 0.06 ampere at 2.8 volts 
from a 6-volt battery we get | 

6-28 3.2 
0.06 0.C6 . 

In the case of a D.E.R. taking 0.35 

amp. at 1.8 volts supplied by the same 


B 45 


= 53 ohms approx. 
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battery, the figures would be 
6-1.8 4.2 
O35 = O35 12 ohms. 


In practice, if a variable resistance is 
to be used, one of a value slightly in 
excess of these figures would be selected, 
in order to allow a margin of safety. 

0200, 


Separate Filament Control. 


Is it really necessary to provide a 
separate filament rheostat for cach 
valve? I notice that this is done in 
most of your designs. . ; 

A.P.D. (Rotherham). ° 


Modern - valves 
particularly sensitive to filament control, 
and it may be said that: a number of 
valves of the same type, performing the 
same function, may be controlled by one 
rheostat. Separate resistances are gener- 
ally shown, in order to give our readers 
preater latitude in the choice of valves, 
and by this method the utmost efficiency 
may be obtained, if multiplicity of ad- 
justments is not objected to. 

The use of individual rheostats wiil 
generally be found of real advantage in 
the case of supersonic oscillators and 
“bottom bend ” rectifiers. 


0-0005 mfd 
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resistor may be substituted. The correct 7 


value can only be found by experiment ; 
it is quite probable that as much as 
50,000 ohms will be necessary. 
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L.F. Amplification after a Crystal — 
Detector. 


Having read that a high-ratio trans- 


former should be used after a crystal — 


detector, I recently purchased one of. 
an expensive make having a ratio of 
8:1. On substituting this for my 
previous low ratio and comparatively 
inexpensive instrument, I was dis- 
appointed to find that neither volume 
nor quality was improved to the 
slightest degree. Is it probable that 
the transformer is faulty? My 
carborundum detector works excel- 
lently on a plain crystal set, so the 
trouble must be elsewhere. 


F.A.B. (Brentwood). 
Our correspondent’s cones re- 
mark reveals the reason for his failure 


to obtain improved results. A car- 
borandum crystal invariably has too high 
a resistance to be connected in the pri- 
mary circuit of an 8:1 transformer, 
which is, from considerations of wind- 
ing space available, necessarily of low 


Fig. 3.— I hree-valve reflex receiver with va've detector. 


Phones and Loud-speaker. 


One of the members of. my family is 
deaf, and usually listens with head- 
phones. When these are connected 
in parallel with the loud-speaker, 
however, the volume is excessive. Tf 
the output of the receiver is re- 
duced, the volume from the loud- 
speaker is insufficient. What course 
would you recommend ? 


H.O.R. (Sheffield). 


We suggest. that the  loud-speaker 
is connected to its usual terminals, and 
the ‘phones in series with a variable 
anode resistance are connected across it. 
The proportion of current taken by the 
phones is thus: under control. If it 
is found that the variable resistance 
does not stand up to the work, a fixed 
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impedance. A Jower ratio would be 
suitable, but if it is net possible to 
have the transformer changed we would 
recommend the use of the usual low 
resistance galena and catwhisker detector 
in place of carborundum. 
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A Three-valve Reflex without Crystal. 
Please publish a circuit diagram of 
a three-valve set using dual ampli- 
fication in one stage. If possible, 

show a valve detector. 

W.T.G. (Sutton). 
A fairly straightforward circuit of 
this description is given in Fig. 3. The 
first valve functions as a combined H.F. 
and L.F. amplifier, the second as a de- 
tector, and the third as an L.F. amplifier. 
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Mullard Double 
Ring weve Valves 


RING FOR 
Valves have been specially 
selected for superior detection. 
T D ‘3 for 2-vo. 
accumulators a al 14/ 7 
ae phig S each 16/ 6 

H.F. AMPLIFICATION 
Mullard Double Red Ring Valves 
reception. They are made in 
two types : 
accumulators ~ each 14 / = 
Type D °06 for 2 or 3 dry 

DOUBLE GREEN RING FOR 

L.F. AMPLIFICATION 
tone reception. They will oper- 
ate small and medium-sized 
accumulators - each 
Type D ‘06 for 2 or 3 dry 

16/6 
lators - - eac 
Ask any dealer for leaflet V.R.26. 


MASTER DETECTION © 
Mullard Double White Ring 
They are made in two types: 
Type D "06 for 2or 3 dry 

DOUBLE RED RING FOR 
are designed for real long distance 
Type D ‘3 for 2-volt 
cells or 4-volt accumu- 16 J 6 
lators - ” - each 
Mullard Double Green Ring 
Valves are designed for real pure 
loudspeakers. Made in two types : 
Type D ‘3 for 2-volt 1 4 / A 
cells or 4-volt oe 

THE -MASTER:VALVE 
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CLOSING DOWN THE RELAY STATIONS. 


HE second conference of European Broadcasting 
In 
mended a course of action which 


Engineers held recently 


and satisfactory. 
which the present independent 
national arrangements for broad- 
casting were leading, would have 
resulted in the development of a 
state of affairs in the near future 
which it might have been next to 
impossible to remedy because 
matters would have gone too far 
for a remedy to be introduced. 

The first Conference of Engi- 
neers in Geneva resulted, as we 
know, in a strenuous effort to re- 
arrange the wavelengths of stations 
so as to avoid mutual interference, 
but the engineers admit that this 
scheme has failed. 

Whilst nothing definite has been 
disclosed so far as to what pre- 
cise steps will be taken to reduce 
the number of stations, and 
although Capt. Eckersley in his 
_ talk before the microphone last 
week—which is reproduced in this 
issue—did not go very far in 


taking his listeners into his confi-: 


dence, yet it has since been made 
clear that the sacrifice which will 


To have ignored the chaotic state in 


would not be infringing patents. 


Geneva has recom- 
is both courageous 
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-rest of Europe. 
in the areas now served by relay stations the pending 
abolition of these stations may appear, the facts must 
be faced, and it is useless to kick against the inevitable 


_ The Geneva Bureau can only be effective so long as 
each European country receives equal treatment w ith the 


However distasteful to those who reside 


result which the progress of broad- 
casting has brought about. 


Morse Interference. 


PAGE 
453 Very welcome news reached us 
454 only recently of the decision to 
457 restrict ship communication to 
461 wavelengths outside the broadcast- 
463 ing band, except when out of 
range of likely interference. 
467 This, of course, is a very impor- 
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mgt a aga Dirnicuuttes 469 tant step, but there is still room 
apt ckersley. for improvement. On certain 
ExrERIMENTAL StaTion G2KF 471 wavelengths on the broadcasting 
Broapcast BREVITIES i 473 band in this country there are 
E Or A VALVE (Con. 475 still Morse stations causing an 
By N. V. Kipping atid: Ax D. immense amount of interference, 
Blumlein. and whilst not laying any specific 
Practica Hints axp Tips 479 charge against the Post Office in 
CRYSTAL DETECTORS ... 481 respect of the land stations which 
By F. M. Colebrook. ‘they operate, yet we believe that, 
New APPARATUS .-. 484 an astonishing improvement in 
DICTIONARY OF TECHNICAL TERMS ... 486 broadcast reception all over the 
LETTERS TO THE EDITOR 488 country, and particularly in cer- 
READERS’ PROBLEMS 489 tain areas, would be revealed if 


fate should bring about a tempo- 
rary breakdown in certain of the 


have to be made in this country will be the closing down 
of the relay stations. If certain of the British stations 
have got to go, it is obviously the relays which must first 
be ‘‘ axed,’’ and it is equally apparent, as we have 
pointed out before, that if Europe is to be served by 
broadcasting stations in proportion to the population and 
the area of the various countries, then Great Britain 
already has more stations than its legitimate share. 


4 


Post Office transmitting stations. 


Sooner or later something will have to be done, there- 
fore why not now? We have had an important enquiry 
at Geneva to deal with mutual interference by broadcast- 
ing stations ; and we think that a further enquiry is over- 
due to investigate causes of interference with broadcast 
transmissions other than by stations operating for broad- 
casting. 
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Some Notes on the 
Mast and Building 


Erection now in Pro= 


gress at Bridgwater. 


` 


4 | VHE first long-distance station on the beam system 
to be erected in this country for the Government 
is the one which is now under construction for 

the G.P.O. by the Marconi Company at Bridgwater. The 

Bridgwater station, when completed, will comprise two 

separate and distinct receiving systems, each system con- 

sisting of five masts arranged in a straight line with cross 
arms at right angles to this line, as shown in the general 
view of the masts above These two receiving systems 
are destined for use in communication with Canada and 
South Africa. The line formed by the four finished masts 
- to be seen in the photograph and the partly finished mast 
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in the foreground will carry the aerial equipment for re- 
ception from the corresponding transmitting station which 
is now being erected in Canada. ‘The central mast is one 
of the other system of five masts which will be for corre- 
spondence with South Africa. 


Selection of the Site. 


The site for this station has been selected with great 
care. For strategic purposes it was thought advisable that 
the stations should be well inland, so that the probability 
of bombardment from enemy warships, in the event of 
war, should be reduced to a minimum. It was also de- 


Fig. 1.—The receiving station buildings. 
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The Post Office Beam Station.— 
sirable that the station 
should stand on high ground 
with a clear stretch between 
it and the distant sister 
station with freedom from 
hills and trees in the vicinity. 

The masts, when finished, 
will support a flat reflector 
intended to concentrate wire- 
less waves coming from the 
direction of the transmitter 
on to one receiver, provided 
that the wavelength is cor- 
rect. By this means the re- 
ceived signal strength is that 
of the signals received in 
each of the many aerials 
added together. It is no 


Fig. 2.—Derrick used for hoisting sections of the mast being 
raised into position. l 

longer found necessary to curve the reflector in order to 
obtain this effect, although in the early experimental work 
it was assumed, until experiments proved otherwise, that a 
wireless reflector would have to be curved in the same 

way as an optical reflector to bring the waves into focus. 
` The various photographs reproduced show the masts in 
the course of erection. No receiving apparatus is as yet 
installed, and it will be seen that the building itself is 
only partially completed. The masts are being erected 
under sub-contract from the Marconi Company, but under 
their supervision and to their design. The weight of each 
mast is approximately 50 tons, and the concrete anchors 
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Fig. 4.—The foundations at the base of one of the masts. 


for each stay, of which an illustration is given in Fig. 7, 
weigh more than 30 tons each. The most unusual point r 
about the mast construction is the elaborate cross-piece at j 
the top, forming a ‘‘ T.’’ This portion alone weighs 
7 tons, and acts as a gigantic spreader to support the aerial 
system. The aerial system consists of a large number 
of vertical wires suspended on insulators, the lower end 
being attached by means of other insulators to special 
anchors in the ground. ‘These anchors are so designed as 
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Fig. 3.—The derrick in position. 
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Fig. 5.—A cross arm in four sections ready to be hoisted to the masthead. 


to maintain a constant pull on the aerial and keep it taut. 
The other end of the ‘‘ T’’ section at the top of the masts 
is to support the reflector wires just behind the main aerial. 
These wires are identical with the aerial wires, and are 
arranged one behind each of the former. 


Method of Erecting Masts. 


It is very fascinating to watch the actual erection of 
these masts, because they are so different in character from 
ordinary masts, on account of the complication and weight 
of the cross section at the top. ‘Fhe method which is being 
employed in tke erection of the masts is that, as soon as 
the foundations are ready, some of the lower sections and 
braces are set up and bolted into a vertical position, as 
shown in Fig. 2. A derrick is then moved into position 
with its base within the four corners of the tower, but 
with its weight resting in such a manner that the aneHoinge 
forms a hinge (see Fig. 3). 

A block and tackle is made fast to a point about two- 
thirds of the way up the derrick, and by this means the 
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Fig. 6 —A winch used for mast erection. 


derrick is hoisted up from the ground. A working plat- 
form is then assembled inside the mast and surrounding 
the derrick. 

With the lower sections, platform and derrick all in 
position, the steelwork for the next section of the mast is 


Fig. 7.—Concrete anchor to one of the stay wires. 
\ ; 


hoisted into position piece by piece, and bolted into place. 
When this is completed, the whole derrick is raised up 
from the ground vertically, and made fast to the lower 
portion of the mast. More steelwork is built round it; 
then the derrick is again raised, so that eventually the 
derrick stands with its head projecting above the finished 
walls of the tower. 

When the final stage is reached, auxiliary derricks are 


‘hoisted into place, and then the four great portions (shown 


in Fig. 5), which form the cross arms, are raised and 
bolted into place. Finally, the derricks are dismantled 
and lowered to the ground. 

We are indebted to the ‘‘ Western Daily Press,” 
Bristol, for permission to reproduce the interesting series 
of photographs illustrating this article. 
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Easily Constructed and Inexpensive Set for Loud Speaker Reception. 


By F. H. 
A LTHOUGH the process of tuning adds interest to 


wireless reception as a hobby, there is little doubt 

that the elimination of tuning controls from the 
receiving set would give rise to an increase in the number 
of listeners-in to broadcast programmes. The trend 
among the commercial designs is not towards simplifying 
the process of tuning, and whilst many wireless users 
appreciate the inclusion of adjustments which provide for 
getting ‘‘ the very last ounce ’’ out ‘of a set, there is a 
class-of would- be listener who merely desires to turn on 
a switch to bring the set into operation. 
~The omission of tuning adjustments more than halves 
the total cost of components, as well as greatly simplify- 


ing the actual construction, though certain difficulties. 


arise in devising the circuit arrangement. It is to be 
assumed that. the tuning of transmitting stations will 
remain perfectly constant and that changes of wavelength 
will not occur without notice. E xactness of tuning “of 
the panes station can be expected, for no diff- 


ed 
0-0002 mfo i 
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Fig. 1.—The circuit provides for fixed tuning with a doublewave 

range for reception from both the local station and Daventry 

means of a 4-pole switch and a double set of tuning colls. 

Suitable grid bias is obtained by fixed filament resistances con- 
nected in the negative filament leads. 
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culties stand in the way of keeping observation on the 
constancy of the wavelength. Recently, attention was 
drawn in this journal to the fact that the wavelengths 
used by several of the stations differed from the stated 
wavelengths, but it would appear that no observable 
change of wavelength has- occurred in the case of the 
London station for a period of several weeks, during 
which period the transmitting Apparatus has been often 
retuned as a result of experiments carried out at other 
times than the usual broadcasting hours on other wave- 
lengths. . 
Changes of Aerial Capacity. 

An important factor to be allowed for in the design is 
the varying conditions of the aerial and, in particular, 
changes of aerial capacity. The principal cause of move- 
ment of the aerial comes about from shrinkage of the 
halvard rope when wet, though the reader may be sur- 
prise] at the results which will be obtained from a few 
simple tests to investigate the changes of aerial capacity. 
For instance, if soft. of wire suspended between a 
chimney stack 28ft. above the ground and a mast 35ft. 
in height is connected to a non-oscillating receiver and 1s 
raised and lowered though with a distance of roft. at its 
centre, no change of signal strength results either from 
any variation of capacity or decrease in effective height. 
There is, however, a marked falling off in the enal of 
a distant station when the receiving set is very sharply 
tuned as a result of bringing it near the oscillatory point 
by the critical adjustment of reaction coupling. For 
reception from the nearest station, however, this latter 
condition does not apply. 

In making these tests the aerial tuning condenser was 
connected across the inductance, and the apparent capa- 
city of the aerial, as roughly determined by calculation 
from the wavelength obtained when loaded by an induct- 
ance coil, was 0.00018 mfd., while the setting of the 
condenser showed a parallel capacity value 0.00013 mfd. 
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“Fixed Tuning ’’ Three Valve Set.— 
Constant Aerial Tuning. 


The aerial tuning circuit can, how- 
ever, be so proportioned as regards 
capacity that the small changes likely 
to be met with in the actual capacity 
of the aerial produce inappreciable 
changes of tuning within practical 
limits. : 

Bearing in mind that 
when a condenser has 
another of equal value con- 
nected in series with: it the 
resultant capacity is half 1 
that of either of them, it 9 
will be seen that, by using a 
series aerial condenser, the 
effect on the total capacity 
of the circuit of aerial capa- 
city changes will be lessened. For instance, when an 
aerial of capacity 0.00018 mfd. is connected in series 
with an aerial tuning condenser of o.ooor mfd., the re- 
sultant capacity is 0.000063 mfd. Now if the aerial 
capacity increases to 0.000185, somewhat an excessive 
change, perhaps, the combined value becomes 0.000065 
mfd. 

This increase, already minimised by the series con- 
denser, can be rendered still less significant by employ- 
ing a parallel connected condenser across the tuning coil. 
The combined capacity of condensers connected in 
parallel is obtained by adding the individual capacities, 
and in the example it will be seen that minute variations 
in the combined capacity of aeriał and series aerial con- 
densef become inappreciable when added to the capacity 
of a parallel condenser of a normal value of o.o002 mfd. 
The total aerial capacity now becomes 0.000263 mfd., 
and the increase in aerial capacity brings the value up to 
0.000265 mfd. 


Fig. 3.—The layout of the components has been carefully considered to simplify the wiring and to 
rehder the leads as short as possible. 
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Fig. 2.—Dimensional drawings showing the relative positions of the component parts. 


In tuning to a wavelength of about 360 metres, the 
apparent inductance value of the tuning coil will be about 
140 microhenries. The increase in wavelength produced 
by the increase of aerial capacity is less than 2 metres 
with this coil, an almost significant value, as will be seen 
from the resonance curve of a tuned aerial circuit oper- 
ating on broadcasting wavelengths when not stimulated 
into self-oscillation by reaction. 

Were’ the capacity of the series-connected aerial con- 
denser to be reduced to a lower value than 0.0001 mfd., 
or the parallel condenser increased beyond the value, given 
of 0.0002 mfd., then changes of aerial capacity would 
be even less significant These values are chosen with 
regard to signal strength and selectivity. ~ 


Valve Capacity. 


The capacity presented between the electrodes of the 
valve constitutes another variable factor, although valves 
of similar type do not differ to any great extent. The 
maximum interelectrode 
capacity of receiving valves 
rarely exceeds 0.00001 mfd. 
(10 micromicrofarads), and 
the difference with valves of 
similar type is not likely to 
be more than one or two 
micromicrofarads. This 
small variation is rendered 
of no consequence by com- 
parison with the capacity of 
the parallel tuning con- 
densers’ which connect the 
grid and plate of the high- 
frequency valve to earth 
potential points in the circuit. 
The parallel condensers also 
are of sufficient capacity to 
prevent the set oscillating as 
a result of the grid plate 


capacity. 
Circuit and Points 
in Design. 
Because no form of re- 
action coupling can be 
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: I2hin. ebonite tube, 2}in. dia., jin. wall. 

: „Planed wood, preferably mahogany, iin. in thickness. The 

: front panel is 7in. x 12in. and the ends are cut from a- 
piece 7in. x 7in. ` . 

: - Utility 4-pole switch, lever pattern. 

: 3 Valve holders with clips (Athol). | 

: 3 Air condensers, 0:0002.mfd. (Ormond). 

1- Air condenser, 0:0001 mfd. (Ormond). 
: £ Terminals. ae ace 
: . 1 mfd. Condenser (T.C.C.). 
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adopted to give good sensitivity, it becomes necessary to 
include a high-frequency amplifying stage. Moreover, 
the H.F. valve may be helpful for bringing in Daventry 
on the wavelength of which a high degree of H.F. ampli- 
fication is obtainable. A valve detector followed by a 
single-stage low-frequency amplifier renders the sets suit- 
able for operating a loud-speaker on both the transmission 
from the local station and Daventry. Grid condenser and 
Jeak rectification is made use of as greater signal strength 
results than with anode rectification. The grids are 
biassed by the potential drop produced across the fixed 


0:0002mfd 


Fig. 4.—Practical wiring diagram, showing the actual points between which the leads 
are run. The lead (a) connects to the starting end of the smaller winding, (b) is the 
tapping point, (c) the starting end of the long-wave winding, and (d) the long-wave 


tuning tap. 


filament resistances connected in the negative filament 
leads, and a single H.T. voltage of comparatively low 
value is common to all of the three valves. 

The tuning circuits are entirely duplicated and carried 
on two formers assembled at right angles to each other 
to prevent inductive coupling. A four-pole, two-position 
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LIST OF COMPONENTS. 


Intervalve Transformer (Ormond). — 

Grid condenser 0:0002 mfd. (Watmel). 

Grid leak, 2 megohms (Darco). 

Mica dielectric condenser, 0:0001 mfd. (Igranic). 
4 ozs. No. 24 D.S.C. wire. 

4 ozs. No. 30 D.S.C. wire. 

4 ozs. No. 16 tinned copper wire. 

2 yards flexible wire. 

Ebonite for strip 12in. x in. x 5/16in. 

On and off switch (R. A. Rothermel). 
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switch changes the coils in both the aerial and tuned 
anode circuits. The tuning condensers are of the air 
dielectric type. The filament current is controlled by a 
switch on the wooden front panel. e 


Construction. 


Begin by making up the tuning coils. Ebonite tube, 
or cardboard well dried and impregnated with paraffin 
wax, 2łin. in diameter, is cut off with a fine toothed back 
or hack saw to two pieces 6in. in length. The ends of 


the tubes can be cleaned up by rubbing with a circular 


movement on medium-grade carborun- 

= dum cloth laid flat on the bench. 
Four pairs of small holes for termin- 
ating the wire (about in.) are made 
at distances of gin., 1#;in., 27;in., 
and 5łin. from one end of the 
aerial coil former, which is plugged 
with a bridging piece of gin. wood. 
The anode coil former is attached to 
the front panel by means of two rin. 
by 4 B.A. countersunk brass screws 
with nuts and small spacing pieces 
of drilled ebonite Jin. thick. This 
former is drilled with pairs of holes 
for the wires at distances of }in., 
2yyin., 2gin., and s#in. for one end. 
The aerial inductance consists of a 
winding of No. 24 double silk- 
covered wire occupying a space of 
Iin. on the former, leaving 6in. of 
Wire spare at the commencing end. 
For long-wave tuning, No. 30 
double-silk-covered wire is used with 
a winding space of 34in. The short 
and long wave coils are not connected 
together, but are brought into circuit 
separately. 

The finished instrument shown in 
the accompanying illustration will be 
seen to consist of a wooden base- 
board carrying the coils, condensers, 
change-over switch, and intervalve 
transformer. The valves are sup- 
ported by an ebonite strip 12in. x 

Zin. x-in., which bridges the wooden end pieces. In 
making up the frame work, planed gin. mahogany is used, 
with horizontal grain along the front panel, and vertical 
grain for the end pieces. Back saw and file are used to 
bring the wood down to the correct dimensions. The 
ebonite strip must be sawn off with care and filed down 
B II 
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“Fixed Tuning ” Three Valve Set.— 

to size, examining all edges with straight edge and 
square. A good finish is obtained by rubbing down on 
medium carborundum cloth. 


It is obvious that the layout of the components can be 


modified so that less work will be included in making 

up the set, but if compactness is required with short and 
direct wiring, the layout given should be accurately 
followed. 

The relative positions of the components is decided 
entirely by fhe wiring, and 
they have been placed in 
positions so that connection ¢ 
can be made by means of 
short direct leads. Valve 
holders, for example, are 
spaced so that when bridged 
by .the grid condenser, no 
additional wiring is needed. 
Filament resistances of fixed 
value and consisting of re- 
sistance wire spirals are con- 
nected between the negative 
filament lead and the fila- 
ment sockets of the valve 
holders. No. 32 silk-covered 
Eureka wire is suitable for 
making up resistances for 
dull emitter valves, and for 
the D.E.R. type about 
roin. is required. The 
actual length can be ad- 
justed before making a per- 
manent soldered connec- 
tion. 


Making the Tuning 
Adjustments. 


The best way of deter- 
mining points on the tuning coils at which the connections 
are to be made is with the aid of a pair of ebonite rods 
about the size of pencils terminated at one end with sharp 
metal points. A 4 B.A. screw threaded into the end of 
a piece of }in. ebonite rod with the head removed and 


brought to a point forms a suitable wander tapping point 


for determining the tuning adjustment. A flexible lead 
is run between the tapping point and the part of the 
circuit to which connection is ta be made, and the point 


Cape Town, S.A. 
(On 35 and 80 metres.) : 
U.S.A.:—8EX, 9EJ, 1AXA, 2XAF. +: 
Great Britain :—5D H, 2LZ, 5MA. ; 


Wireless 
World 


Fig. 5.—Another rear view of the finished instrument. 
connected up by means of flexible leads while terminals are provided on the ebonite — for the 
aerial and earth connections. The telephone terminals are on tke front of the 
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Calls Heard. 
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is forced into contact with the turns of the inductance 


until maximum signal strength is produced. It is neces- 
sary, of course, to make adjustment simultaneously on 
both the aerial and anode coils. 

Short and long wave inductances are tuned quite inde- 
pendently, and if, owing to using a large aerial, the tap- 
ping points are found to leave more than a few dead end 
turns, the surplus winding should be removed, leaving, 
of course, a few turns for future use when readjusting. 
A strong needle inserted under the turn to which con- 


The high and low tension batteries arc 


nection is to be made will stretch the wire sufficiently for 
a piece of wood or empire cloth to be slipped under the 
turn, so that a good soldered connection can be made. 

In spite of the simple form of construction adopted, 
the receiver is capable of a very satisfactory performance. 
Connected up to an average amateur single-wire aerial at 
a distance of twelve miles from 2LO, good signal strength 
was obtained from an Amplion loud-speaker both from 
the local station and Daventry. 


Thornton Heath. 

(September 12th to 15th.) 

Italy -—1AB, 1AS, IBP, 1GN, 1NO. 
Ireland (Free  State):—7AR, TOK. 
Sweden :—SMTN. SMVL, SMZS. 


France :—8SM, OCDB, YZ Chile :— 
LEG. 
(0-v-1.) All telephony. 
J. S. STREETER (0.A4Z). 


London, S.E.27. 

Great Britain:—2BDQ, 2BDX, 2BH, 
2BKI, 2DA, 2FO, 2NE, 2UY, 5BA, 6FQ, 
61Z, 6VP, 6SU, 5DA. Holland :—OXW, 
OPM, ORO. France :—8PAX, 8PPC. 
Sweden:—SMXU, SMYV. Australia :— 
2CM. New Zealand :—4AR, 2AC, 
Mexico :—1AA, 1B. Unknown :—1IB. 

L. F. Atpovus (2ZB). 
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Extracts from Readers’ 
Logs. ' 


Monmouth. | 
U.S.A. :—1AKZ, 1AUC, 1ADP, 1SL, 


tJK, AN 2AXL, 2CXL. 3SB, 4CCB,. 


ASL (all on 90 metres). France :—8F1, 
8ACA, 8PAX, 8RB, 8NN, 8YB. Fari- 
ous —LAT, KY6, KY7, PB7, WIR, 
WIZ, WQN, SMTT, SGC, NOPX. 

R. W. ARNOTT (G2AJL). 


Luxembourg :—LOOR. Varna :—NTT 
(U.S.8. “Scorpion °). Mororco :—Niaroc 
(CQF MAROC). Mosul:—1DH. Brazil: 
—BZ1AB. U.S.4.:—1ALR, 1AVL, 
TAXA, ICKI, ICKP. ICME, 2BBX, 
2BUR, 2BUY, 2MM, 3BWJ, 4RM, 4XE, 
8BR, 8EQ, 9XN, NKF, WIZ. Russia -—— 
NRL. Miscellaneous :—N12BB,  BP7, 
B4RE, BE2, BK2, BM2, BP2, BG6, FB1, 
8ZZ3, 3AD. 


(0-v-0.) On 30 to 50 metres. 
W. A. J. WARREN. 
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A Section Devoted to New Ideas and Practical Devices. 


TELEPHONE SWITCH. 

The circuit given in the diagram 
shows how .a 12,pole three-position 
Dewar switch may be used to give 
alternative connections for high and 
low resistance telephones or a loud- 
speaker. 


Connections for switching a loud -speaker 

and two pairs of telephones. 

Switches of this type are obtain- 
able from dealers in ex-Government 
wireless apparatus, and consist of 
two groups of six contacts mounted 
side by side. In the diagram the 
two lalves of the switch have been 
left side by side for the sake of 
clearness. With the switch in posi- 
tion t, two pairs of telephones are 
connected in series in the plate cir- 
cuit of the last valve. In the central 
position 2, ohe pair of telephones is 
in circuit, while in position 3 the 
primary winding of the loud-speaker 
transformer is*connected in the plate 
circuit —K. H. C. 

0000 
HYDROMETER HOLDER. 

If frequent use is made of a hydro- 
meter for testing the specific gravity 
of the acid in the L.T. batteries, 
there is a possibility of damaging 
carpets, etc., with drops of acid from 
the hydrometer when it is removed 
from the cell. 

The photograph shows a method of 
supporting the hydrometer over the 
battery by means of a clip bent from 

10 


ordinary tinned copper connecting 
wire. When the battery is returned 
from the charging station, the hydro- 
meter is held permanently in the posi- 
tion shown until the battery is ready 
for recharging. The specific gravity 
of the acid can, therefore, be 
examined at frequent intervals, and a 
close watch kept over the rate of dis- 
charge of the cell.—W. H. 


Specific gravity tests can be made at 
frequent intervals to ascertain the con- 
Gition of the cells if the hydrometer is 
attache? to the accumulator throughout 
the charging or discharging period. 
ooco 


VERNIER .CONDENSER. 

By mounting a curved plate on a 
vertical spindle at the side of a vari- 
able condenser a vernier adjustment 
of the total capacity may be obtained 
by varying the distance between the 
plate and the fixed vanes of .the con- 
denser. The plate is cut from sheet 
metal in the shape shown at the right- 
hand: side of the diagram, and the 
projections at the top and bottom are 
bent over at right angles after the 


/ 


commencement of the winding. 


holes have been drilled. 


The plate 
is then clamped to a vertical spindle 
passing through a metal bush in the 
receiving panel.. A small adjusting 
knob and pointer may be fitted to- 
gether with a stop to prevent the 
auxiliary vane from touching the 


BENO UP AT ,; 
RIGHT ANGLES. 


Vernier attachment for variable condenser. 


main condenser. A flexible connec- 
tion is then made between the top of 
the vane and the centre spindle of 
the main condenser.—S. P. S. 

o0o0o0 . 


-REWINDING TELEPHONES. 
The principal cause of failure in 


telephones rewound by amateurs is a 


breakage of the wire at or-near the 
The. 
pressure exerted by the upper layers 
of wire is sufficient to break off the 
wire n@r a badly made joint, and, | 
even if the joint is satisfactorilv 
made, it often happens that the thin 
wire is broken off just where it 
emerges from the bottom of the coil. 
An excellent method of leading out 
the inner connection which does not 
occupy much winding space is shown 
in the diagram. A layer of waxed 
paper or other suitable insulation is 
first fixed to one of the inside faces 
of the bobbin. The end of the wire 
is then soldered to a narrow strip of 
thin brass or copper foil, which is 
laid on the surface of the insulation. 
After making a small S bend in .the 
Wire near the joint to relieve the joint 
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from possible tension, another layer 
of waxed paper is placed over it and 
stuck down by warming slightly. 
The winding of the coil may now be 


Internal connection for telephone winding. 


proceeded with. When the coil is 
finished, the connecting strip will be 
quite firmly- fixed, and connection can 
be made to it without fear of break- 
ing the internal joint.—F. K. ` 
o000 
NEUTRODYNE VALVES. 

When adjusting the neutralising 
capacities in a neutrodyne receiver it 
is customary to insulate one of the 
filament legs by wrapping round it 
one or two layers of paper. This is 
rather a tedious method, and often re- 
sults in trouble through the tearing of 
the paper when the valve is inserted. 

If much experimental work is to 
be done with this type of circuit it 
may be an advantage to treat all the 
H.F. valves used for experiments in 
the following manner. One of the 
filament sockets of each valve is re- 
duced in length by about in. When 


neutralising the valve is withdrawn | i 


until the shortened filament pin is out 
of contact with the socket. The re- 
maining three legs are in contact, so 
that electrically the conditions for 
neutralising are fulftlled.—J. A. C. 
(omeme Xe) 
KEY SWITCH. 1 

Surreptitious use of reacting re- 
celvers during the absence of the 
persons usually responsible for their 
manipulation is undoubtedly the 
‘cause of much of the interference due 


An inexpensive key switch. 
B I4 
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to oscillation. Misuse of apparatus 
in this way can be effectively guarded 


=- against by using a key switch, the 


key being kept by the owner of the 
set. | 

' A particularly cheap and simple 
switch can be constructed with a small 
cabinet lock, which can be obtained 
for a few pence from any iron- 
monger. The lock can be screwed 
to the baek of the main panel of the 
receiver and arranged to close con- 
tacts connected in the L.T. circuit. 
The contacts from the vibrator of an 
old electric bell are admirably suited 
for this purpose, and could be 
mounted as shown in the sketch, the 
leads from the filament circuit being 
connected at A and B. The con- 
struction could be simplified by 
making one of the connections to the 
lock itself, but there is always the 
possibility of a noisy contact in the 


. lock mechanism, and separate con- 


tacts are therefore to be recom- 


-mended.—A. R. F. L. M. 
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Valves for Readers. 
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For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 


` 
rer rrr rrr rrr? tr reerrrs Teeter te ttre tre reer ry ere ee eee Tree yer yy ee ere eT yy) 


KEYING A TRANSMITTER. 

The difficulties of keying a trans- 
mitter are considerably increased 
when short wavelengths are employed. 
With any of the standard methods of 
keying, an unsteady note is produced 
by alteration of the filament tempera- 
ture, hand capacity, and other well- 
known effects. The following method 
has been used with considerable suc- 
cess by the writer in a short-wave 
Colpitts transmitter. 

A non-inductive resistance having a 
value of 40 to 50 ohms is connected 
between —H.T. and the filament, 
and the key is arranged to short- 
circuit it when depressed. The valve 
does not stop oscillating when the re- 
sistance is short circuited, but the 
wavelength is changed slightly, the 
difference being sufficient to render 
the heat note in the receiver inaudible 
during ‘‘ spacing ’’ periods when it is 
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tuned to the wavelength emitted 


during ‘‘ marking.” 


Connections for keying a short-wave 

transmitter. 

A remarkably steady note is pro- 
duced, and there is complete free- 
dom from hand-capacity effects. — 
EF. H.C. 

oopo 
LOW-CAPACITY VALVE MOUNTING. 

Valves with 4-pin mountings may 
be used for short wave work if 
special precautions are taken to re- 
duce capacities in the wiring after it 
leaves the ‘‘ pinch.” The valve pins 
and the metal base are carefully re- 
moved after unsoldering the wire 
connections, which are made just at 
the base of the valve pins. The valve 
is then mounted between  ebonite 
clamps of the form shown in the dia- 
gram, and the wire connections from 
the ‘‘ pinch” of the valve are 
soldered to tags on the two top 
clamps. The connections to the re- 
ceiver are taken from the screws used 
to fix the soldering tags. The valve 
may be mounted behind an ebonite 


FILAMENT 
Low-capacity mounting for four-pin valves. 


panel by fitting small brass angle 
brackets to one side of the holder. 
If desired, the unit may be insulated 
mechanically from the panel by 
means of sponge rulbbber.—A. R. 
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Con'ro! pa te), showing reversing switch, 
pushes, switches and teleptŁoĘse terminals. 


HERE have been described in this journal from 
time to time a number of remote controls for 
switching on the lament current, but most of 

these did so without the use of a rheostat, thus shorten- 
ing the life of the valves considerably. Further, all of 


these acted only as a filament switching device, whereas 
that about to be described actuates the tuning control as. 
well, and as far as the writer can ascertain, the only 
other contro! of this type is the Marconi, which is used 


Condenser and filament rheostat 

control mechanism, normally 

mounted in close proximity to 

the set. An experimental con- 

denser unit is shown connected 
to the winding gear. 


on aircraft, but is limited to a distance of a few feet 
only. 

The control, in main, consists of two model electric 
motors which can be purchased at any toy shop for a 
few shillings; one of these is used to operate a master 
rheostat and the other the tuning condenser. These are 
controlled at a distance by two miniature bell pushes and 
a reversing switch. 

It might be said, however/ that the apparatus has two 
drawbacks ; firstly, it can only be used with receivers 
actuated by a single knob; and, secondly, that it is neces- 
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CONTROL. 


A System Providing Continuous Adjustments of Tuning 


and: Filament Current. 
By A. R. TURPIN. 


' sary to run seven wires from the set to the switchboard. 


This latter drawback is not greatly detrimental, because 
if Sterling 7-way cable is used this does not entail any 
more Jabour than laying twin flex, and takes up about 
the same space. The number of this cable is W.7,401, 
and your local dealer will obtain it for you. The various 
wires in this cable each have a distinctive colour, so that 
the making of the correct connections becomes simplicity 
itself. ro 

The writer does not bring forward this design as being 
perfect, because it was chiefly constructed from scrap 
that happened to be about the workshop, and those 
who possess no other tools than a screwdriver may still 
be able to construct it with the aid of a few Meccano 
parts and a little ingenuity. 

The greatest difficulty was to keep the number of 
wires as low as seven, and eventually the arrangement 
shown in Fig. 1 was decided upon. 

The Circuit. 

Tt will be seen from 
the diagram that the 
field windings of 
the two motors are 
Wired in series and 
the two free ends 
taken to the mov- 
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ing poles of a reversing switch. 
The armature windings are con- 
nected to two of the stationary 
poles and the — L.T. to the 
others, the former, however, first pass through two bell 
pushes to break the circuit. 

The control works as follows: Having placed the 
reversing switch in the required position the button 
marked ‘‘ Rheostat’’ is pressed, and this closes the cir- 
cuit and allows the motor to rotate, which in turn is con- 
nected by a flexible metal Meccano helt to a pulley 
mounted on a shaft running in brass bearings. In the 
centre of this shaft is a worm gear which rotates a cog- 
wheel, D (Fig. 5), mounted on the rheostat shaft, thus 
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Remote Receiver Control.— 
turning iton. To turn it off it is only necessary to change 
the position of the reversing switch. 

The other motor is connected in the same way, but 
instead of driving a rheostat it rotates through the medium 
of the pinion C, a length of No. 2 B.A. rod, which 
carries a nut, B, so fixed that it cannot rotate, and: will 
thus move along the rod in either. direction according to 
the position of the reversing switch. Attached to this nut 
at A is a length of thin steel wire (T, Fig. 4) or catgut, 
which has its other end wound round a small ebonite 
drum fixed -to the condenser shaft in such a manner that 
it may easily be adjusted. 
a light clock spring, S, so that as the nut moves towards 
the condenser the spring takes up the slack and rotates 
the moving vanes in the opposite direction. 


Construction and Wiring. 


The base-board measures ro}in. x roin. x ğin., and on 
this should be mounted the two motors in the positions 
shown in Fig. 2. It will be found that the two halves 
of the feld windings are connected in series, and one out- 
side end goes to one of the terminals on the motor, and 
the other to one of the brushes. One of these should be 
connected to the same wire on the other motor, and the 
other end on each taken through two holes in the base- 
board. 

Now drill seven holes to take No. 4 B.A. countersunk 
screws in the positions shown, and six more to take six 
terminals. 

To the two right-hand screws connect by means of 
insulated wire the two ends of the field windings, to the 
next two the insulated commutator brushes, and from the 
next take a wire to the terminals marked — L.T. The 
two telephone terminals are joined to the remaining screws 
and + E.T. (Battery) to the uninsulated commutator 
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On the same spindle is fixed 
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brushes. A wire is also joined from + L.T. (Receiver) 
to one terminal of the rheostat, and the other connected 
to + L.T. (Battery). | 

From the tuning motor a flexible steel belt (Meccano) 
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Fig. 1.—Circuit diagram. A second control panei may be con- 
nected to the seven leads at the noe ieee side of the diagram if 


drives a pulley giving a ratio of 4: 1. This pulley is 
mounted on a jin. brass shaft and held in bearings con- 
sisting of a ‘‘ U ” shaped Meccano stamping. On the 
other end is fixed a worm gear. 7 


Fig. The ends of the seven- 

stranded cable are lettered Ato G. It will be noticed 

that connections to the "earthed ° brushes of the motors 

are made via one of the terminals on the iron frame 
of the motor. 


2.—Wiring diagram. 


2I 
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1 Baseboard, 10}in. x 10in. x šin. 
1 Baseboard, Gin. x Gin. \ 

2 Electric motors, 4 volt “ Royal” (Gamages). 

1 Rheostat, 5 ohm. 

2 2in. pulleys (Meccano). . 

2 Worm gears (Meccano). ` 

J 19 tooth gear (Meccano). ‘ 

J 30 tooth gear (Meccano). 2 
Gin. 2 B.A. rod. : 
Gin. 4 B.A. rod 

2 Brass angle brackets, 1}in. 


e 

° 
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The bearings for the No. -2 B.A. rod consist of two 
thin, brass angle brackets, to which have been soldered 
two panel bushes, a drill afterwards being passed through 
them to clear surplus solder and increase the size of the 
hole in the brackets, so that the rod will rotate freely. 

On one end of this rod is fixed a gear wheel with 19 


Fig. 3.—Details o! winding gear for the tuning control. 


teeth, giving a reduction from the worm wheel of 19:1, 
and on the other end are fixed two lock nuts.» 

For the travelling nut the writer tapped a half-inch 
length of in. brass tube and used that. _ a 

In order to prevent this tapped tube from rotating, a 
length of No. 4 B.A. brass rod was passed through the 
lower holes already in the brackets, with a further 4in. 
length of untapped brass 
tube threaded on to it. A 
piece of brass strip was then 
soldercd = between. the 
threaded tube on the No. 2 
B.A. rod and the plain tube 
on the No. 4 B.A. rod, thus 
locking them securely to- 
gether. 

To a No. 6 B.A. screw 
fitted to the strip of brass at 
A is attached a length of cat- 
gut, the other end of which 
is wound round the ebonite 
l drum on the tuning condenser 
spindle. This drum was constructed from a built-up 
H.F. transformer bobbin. The legs were removed and 
the boss drilled and tapped to take a No. 4 B.A. set screw, 
which secures the bobbin to the condenser spindle, which 
passes through a hole drilled in the centre of it. 

Before mounting it on the shaft, it will be necessary 
to fix the clock spring in position between the flanges, 
and this is done as follows. 

Remove the No. 2 B.A. set screw holding the flanges 
together, and replace the centre piece of ebonite by a 
plain tapped condenser bush into which has been screwed 
a short No. 6 B.A. screw with the head removed ; place 


Fig. 4.—Detaiis of the condenser 
mounting. 
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2 Brass angle brackets, 2in. 

I Meccano “U’' shaped bracket, 1 in. 
1 Meccano steel shaft, din. 

1 3jin. tin. brass shaft. 

2 Panel bushes. , 

1 Length of flexible steel belt (Meccano). 
Brass strip, 8 terminals, insulated wire. 
I D.P.D.T. reversing switch. 

2 Bell push switches. o 
Sterling W.7401 cable as require 
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the clock spring over this bush, so that the hole in the 
end of it catches in the protruding portion of the No. 6 
B.A. screw, and then replace the flanges and fix to the 
condenser spindle. Now fix a length of No. 4 B.A. rod 
into the panel of the receiver, so that it protrudes out 
beside the spindle and just clears the bobbin; to this 1s 
attached the other end of the clock spring. To adjust, 
the set screw holding the bobbin on to the spindle should 
he loosened and the bobbin turned until the spring has 
just sufficient tension to return the vanes to an either 
fully out or fully in position, and then make a loop in 
the end of a length of catgut and pass it over the head 
of the set screw and take two or three turns round the 
drum, and from ‘thence to the point A on the travelling 
nut. i 

I would mention here that the length of the No. 2 B.A. > 
rod will depend on the diameter of the ebonite drum round 


crs bO ORE 


CCU 
“Zz 


Fig. 5:—Method of mounting the filament rheostat. The rheostat 
is clamped by the bush B tọ the metal strips A, which are in 
turn supported from the base by the sleeves C.” 
which the catgut is wound. This length should be just 
over half the diameter, plus the length of the bearings © 
and gear wheels. | 

Regarding the other motor, this drives a similar pulley 
and worm as previously described, which is directly con- 
nected to a toothed ‘wheel on the rheostat spindle. 

The rheostat shown in the photograph has rather an 
unusual method of mounting, and if the ordinary type is 
used a better way is shown in Fig 5. In order to fit the 
pinion on to the spindle, it will be necessary to drill it 
out to the required size. - 

The switchboard requires no explanation, as the con- 
nections can be ‘clearly seen from the diagram, but for 
neatness the use of a better class of switch is recom- 
mended. | 


Operation. 


Place the base-board in such a position that the cat- 
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gut has a direct pull on the drum and so that the travel- 
ling nut is at one end of the shaft and the condenser 
vanes either fully in or out according to the way the 
drum has been wound. 

Connect up the L.T. accumulator to the. terminals 
marked L.T., and join those marked R to the set; then 
connect the phones and phone terminals. 

Now press the switch marked ‘‘ Rheostat,’’ and this 
should start one motor, which will revolve the spindle 
and turn the valves on. 
number of seconds this takes, so that the switch is not 
kept on longer than necessary. 

To tune, press the switch marked ‘‘ Tuning.” This 
will cause the travelling nut to move along the No. 2 B.A. 
rod, thus pulling the catgut and revolving the condenser 
spindle. The station will gradually grow in strength 
until fully tuned in. If this point is over-shot, change 
over the reversing switch and repeat the process. 


Wireless 
World 


It is as well to count the- 


OCTOBER 7th, 1925. 


In the arrangement shown, the same accumulator is 
used to light the valves as that which works the control, 
but if dull emitter valves are used, the leads from the 
set to accumulator should be short and heavy, otherwise 
the current taken to actuate the control may dim the 
valves to such an extent that the signals completely fade 
out. 

Switchboards may be placed in any number of rooms 
required by merely taking tappings at any convenient 
point. 
~ In conclusion, the writer_ would state that the control 
is not meant to be used by those trying to break records 
of distant reception, but for those who, having the choice 
of two or three stations, may wish to tune in either by 
merely pressing a button and without moving from their 
armchair before the fire. Thus the receiver may be 
placed in the most convenient and efficient position near 
the point where the lead-in enters the house. 


SHORT-WAVE TRANSMITTING STATIONS. 


The following test ef transmissions taking place on the wave band 20 to 150 metres will be found 
helpful in the calibration of short-wave receiving sets. 


Wave- Call Wave- Call Wave- Call 
length. Sign. _ Location. length. Sign. Location. length. Sign. - Location. 
20.0 POX Nauen, Germany. 76.0 POX Nauen, Germany. 40.0 PPG San Francisco, Calif. 
20.0 NKF Bellevue, D.C. 77.4 NFV -> Quantito, Va. 40.0 NRRL U.S.S. Seattle. 
20.9 NAL Washington, D.C. 80.0 NEL Lakehurst, N.J. 40.0 NAJ Great Lakes, Ill. 
20.0 NEPQ USS. Relief. 81.0 NPG San Francisco, Calif. 40.0 NAS _ Pensacola, Fla. 
25.0 2YT ~~ Poldhu, England. Sli NKE Bellevue, D.C. A 41.0 NKF Naval Research Labora- 
25.0 POY Nauen, Germany. 83.0 RDW Moscow, Russia. tory, Bellevue, Ana- 
26.0 POX Nauen, Germany. 84.0 NKF  Anascotia, D.C. costia, D.C. 
30.0 2XI Schenectady, N.Y. 85.0 SFR Paris, France. 43.0 NPG San Francisco, Calif. 
30.6 NAL Washington, D.C. 85.0 8GB Paris, France. 45.0 NPG San Francisco, Calif. 
32.0 2YT  Poldhu, England. 86.0 NQC Xan Diego. Cahf. 49.0 NPM Honolulu, Hawaii. 
35.0 2XI Schenectady, N.Y. 90.0 6XO Kahuku, T.H. 49.0 WHD Sharon, Pa. 
36.0 LPZ Buenos Aires, Argentine. 90.1) 1XAO Belfast, Me. 53.0 NPU Tutuila, Samoa. 
38.0 2XI Schenectady, N.Y. 92.0 2YT  Poldhu, England. 54.0 NBA Balboa, Canal Zone. 
40.0 1XAO Belfast, Me. 94.9 2YT Poldhu, England. 57.0 WQN Rocky Point, N.Y. 
40.0 NPG San Francisco, Calif. 95.0 SFR Paris, France. 68.0 NPO Cavite, P.L. 
40.0 NRRL USS. Seattle. 96.0 S8XS Kast Pittsburgh, Penna. 68.4 WRB Miami, Fla. 
40.0 NPW USS. Mexico. 99.0 6XI Bolinas, Calif. 68.4 WRP Pinecrest, Fla. 
41.6 NKF Bellevue, D.C. 100.0 — New Orleans, La. 70.5 NQG San Diego, Calif. 
43.0 WIR New Brunswick. N.J. 100.0 POX Nauen, Germany. 71.0 NKF Naval Research Labora- 
43.0 NPG San Francisco, Calif, 1090.0 2NT Schenectady, N.Y. tory. Bellevue, Ana- 
47.0 POZ Nauen, Germany. 100.0 NAM Norfolk, Va. costia, D.C. 
49.0 NPM Honolulu, T.H. 102.0 WGH Tuckerton, N.J. 715 NPL U.S. Training Stn, San 
50.0 NKF  Anascotia, D.C. 105.0 WHU SS. Big Bill. Diego, Calif. 
53.0 NPU Tutuila, Samoa. 107.90 2NI Schenectady, N.Y. 76.0 NAJ Great Lakes, Ill. 
54.0 NBA Balboa, C.Z. 112.9 Y¥XAO Belfast. Me. 77.5 NFV - U.S. Marine Corps, Quan- 
54.4 NKE Bellevue, D.C. 115.0 FL ‘Paris, France. _ tico, Va. 
56.9 KFKX Hastings. Nebraska. $ 119.9 to 80.0 NEL Lakehurst, N.J. 
58.79 KDKA East Pittsburgh, Penna. 149.0 NGP  U.S.S. California. 90.0 KIO Kahuka, Hawaii. 
60.0 IXAO Belfast, Me. 119.0 to 95.0 KEL Bolinas, Calif. 
60.0 2YT  Poldhu, England. 149.0 NEDI U.S.S. West Virginia. Sakis 
62.0 KDKA East Pittsburgh, Penna. 120.0 IXAQO_ Belfast, Me. 
67.0 SXS_ East Pittsburgh, Penna. 146.0 6X0 . Kahuku, T.H. CATALOGUES RECEIVED. i 
70.0 POX Xauen, Germany. 150.0 NITZ U.S.S. Sturgeon Bav. Messrs. Autoveyors, Ltd., have recently 
70.0 NPO Cavite, P.I. 17.0 NKF Naval Research Labora- issued a new list of their radio specialities. 
70.0 to tory, Bellevue, Ana- - ree 
84.5 NERM U.S.S. Los Angeles. costia, D.C. “'The Readers’ Bulletin,” the bi- 
70.5 NQG San Diego, Calif. 20 to 30 NAL Navy Yard, Washington, monthly magazine of the Coventry Public 
71.5 NKF Bellevue, D.C. D.C. Libraries, contains an excellent selected 
71.5 NKF  Anascotia, D.C. 20.8 NKF Naval Research Labora- ' list of wireless books to assist students 
71.7 NPL San Diego, Calif. tory, Bellevue, Ana- in the study of the subject. 
74.0 WIR New Brunswick, N.J. costia, D.C. on ee. ş 
75.0 SFR Paris. France. 25.6 NKE Naval Research Labora- The 1925-1926 catalogue of C. S. Dun- 
75.0 WGN Rocky Point, L.E tory, Bellevue, Ana- ham., 254-6, Brixton Hill, London, S.W .2, 
75.9 NUQB U.S.S. Pope. costia, D.C. is now available. It includes a complete 
79.0 NIRX USS. Canopus: 35.0 WQO Rock Point, N.Y. range of receiving sets as well as several 
76.0 NAJ Great Lakes, Il. 37 to 40 NPU Tutuila, Samoa. useful coinponents and accessories, 
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. RELAY STATIONS IN AUSTRIA, 
Two relay broadcasting stations are 
being opened in Austria, at Sgizburg 
and Klagenfurt. 
0000 
BROADCASTING STATION FOR 
AMSTERDAM ? 
Wireless enthusiasts in Amsterdam are 
stated to be agitating for a broadcasting 
station with a minimum power of 14 
kilowatts. 
cooo 


AMPLIFIERS AT WESTMINSTER. 

However poor the acoustics of the 
House of Lords may have been in the 
past, its illustrious members can no 
longer plead difficulty of hearing. Three 
microphones are now in position—two on 
the table and a third facing the woolsack 
—and the Lords’ benches are furnished 
with twenty single headphones on handles. 
The reporters in the Press Gallery will 
enjoy the use of the ordinary double head- 
phones. Amplifiers are concealed in the 
basement. : 

ooco / 


oe i 
WHAT THE BELGIAN LISTENER WANTS, 


A falling off in the popular taste for 
broadcast jazz music is one of the inter- 
esting facts elicited by the referendum 
recently instituted by ‘‘Radio Belgique ” 
to determine the requirements of broad- 
cast listeners. 

A questionnaire was circulated among 
all licensed listeners, and from the replies 
received extremely useful information 
was obtained. The consensus of opinion 
was in favour of maintaining the existing 
arrangements in regard to classical and 
light music, literary talks, lectures, and 
news bulletins, while the voting revealed 
an increased demand for instrumental 
solos and operatic items. - 

ooco 


MAIDSTONE RADIO WEEK. 


Maidstone’s Third Annual Wireless 
Exhibition, to be held in the Concert 
Hall, Corn Exchange, will be opened 
by G. Foster Clark, Esq., J.P., on Tues- 
day, October 13th, at 6.45 p.m. and will 
continue until October 17th. 

Organised by the Maidstone and Dis- 
trict Radio Society, the Exhibition 
promises to be a very successful event. 
An attractive programme has been ar- 
ranged, and includes lectures by the 
B.B.C., the R.S.G.B., a Dance, a Concert 
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in aid of the Maidstone Hospital's wire- 
less installation, and an open competition 


for the best. home constructed crystal to ~* 


a 3-valve set. 

An imposing display of all up-to-date 
apparatus and accessories will be on view 
at the stands of the most prominent wire- 
less firms of Maidstone, and demonstra- 
tions will be given by them each evening. 


AN ECHO OF THE MANCUVRES. A 
typical roadside, listening post in the 


The aerial supports can be 
seen on the left. 


“war area.” 


There will also be a good display of 
amateur work. = 
Further particulars may be obtained 
from the Hon. Secretary, Mr. H. T. 
Cogger, 44, Postley Road, Maidstone. 


oo0ovo 


CAPTAIN ECĦERSLEY ON 
“ MICROPHONES.” 

Scottish readers will learn with interest 
that the subject of broadcasting finds a 
place in the programme for the winter 
session of the Institution of Engineers 
and Shipbuilders in Scotland. Among 
the papers submitted for discussion will 
be one entitled ‘‘Some Notes on Micro- 


` 


phones for Broadcasting,” by Captain 
P. P. Eckersley. 

Particulars may be obtained from the 
Secretary, Mr, Edward H. Parker, 39, 
Elmbank Crescent, Gľasgow. 


ooo°o 


JOHN HENRY ENTERTAINS THE 
WOUNDED. 


` The fifth season of weekly entertain- 
ments for wounded soldiers, under the 
direction of the Adair Wounded Fund, 
opened auspiciously on Sunday, Septem- 
ber 27th, at the Wigmore Hall. One of 
the principal features of the entertain- 
ment was the presence of John Henry, 
the famous wireless comedian, who acted 
as M.C. As usual, there was no dearth 
of variety artists, who willingly gave their 
services for the cause. The prizes for the 
“Lucky Draw” were distributed by 
“Blossom,” also of wireless fame. 
eooco 


MARCONI BROADCASTING STATIONS 
IN ITALY, 


Apropos of our recent note on the erec- 
tion of a high-power broadcasting station 
at Milan by the Marconi Company, we 
are now advised by the Company that 
this information is incorrect and was cir- 
culated by them in error. 

The actual facts are that the Marconi 
Company have received an order to con- 
struct a powerful broadcasting station in 
Rome, and it is understood that the 
6-k.w. station which this will replace will 
be transferred to Naples. 


oo0oo0oọ0 


CONDENSER CALIBRATIONS FREE 
OF CHARGE. 

At the forthcoming wireless exhibition 
at the Horticultural Hall, Westminster, 
a useful service will be rendered at the 
stand of Messrs. The Telegraph Con- 
denser Co., Ltd. A member of the firm’s 
technical staff will be present to cali- 
brate, free of charge, any form of fixed 
condenser. Wireless enthusiasts who 
are doubtful whether their fixed con- 
densers are of the correct value are in- 
vited to take advantage of this offer. 

o0o0090 


AN ERROR. 

Messrs. F. ©. Wootten, Ltd., manu- 
facturers and factors of wireless appa- 
ratus, 56, High Street, Oxford, draw 
attention to the fact that their address 
was erroneously given as Aston Road, 
Birmingham, on page 317 of our issue 


of September 9th. 


| 
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BROADCASTING 
BROOKLANDS. 


-An Experiment by the B.B.C. : 


| HE B.B.C. have at various times attempted the 

transmission of all sorts of noises. Their latest 

effort,in this direction has been to give listeners 
an idea. of the thrills of motor racing at Brooklands. 

The first experiment of this nature was carried out on 

September 26th on the occasion of the Junior Car Club’s 
zoo-mile race. This is the Derby of motor racing, and 
of great importance both to motor racer and motor owner 
as well as to motor manufacturer, as the future of motor- 
ing depends to a great extent on the various types of 
cars and their performance at the Brooklands racing 
track. | l 

The Microphone at the ‘“ Hairpin ” Bend. 


On this occasion the race was made more interesting 
by including two ‘‘ hairpin ’’ bends in each lap of the 
race, thus requiring that the cars should employ sufficient 
braking as well as exhibiting rapid acceleration and great 
speed on the level. So that listeners should appreciate 
all these points the B.B.C. microphone took up its station 
at the second ‘‘ hairpin’’ bend, and was thus able to 
transmit the sounds of cars travelling at full speed 
towards the first ‘‘ hairpin’’ as. well as the sounds of 
braking and rapid acceleration in rounding the second 
“ hairpin.” ` i 

The conversations describing the race and its functions 
broadcast previous to the actual start were of great interest, 
and we are of the opinion that broadcasts of this nature 
are very valuable in stimulating interest in all forms of 
sport. Unfortunately, the severe Press restrictions, 
which handicap the B.B.C. very seriously in presenting 
broadcasts of this nature, do not allow of any refer- 
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The amplifying equipment. 
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Caçtain West, Chief of the B.B.C. Research Department, regu- 
lating one of the pmentiometers used to control the strength ef 
the signal passed to the Line circuit connected with Savoy Hill. 


ence to be made to anything which might be considered 
of real news value. | 

In spite of this, the broadcast itself was very realistic. 
The shrieks when the brakes were apphed and the noise 
of the engines, which were of 
various types, were extra- 
ordinarily well transmitted. 
It was, in. fact, possible 
easily to distinguish between 
the exhaust of four- and six- 
cylinder cars and the twin- 
cylinder, air-cooled car 
entered for the race. One 
car actually backfired with- 
in a few feet of the micro- 
phone, but the 2LO trans- 
mitter appeared none the 
worse for it. 

As regards the arrange- 
ments for the broadcast, we 
understand that no special 
microphones or amplifiers 
were used, but on account of 
the very strong wind blow- 


to prevent it affecting the 
microphone and thus intro- 
ducing unwanted sounds. 
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ing precautions were taken 
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EUROPE'S WAVELENGTH DIFFICULTIES. 


Geneva Proposals Outlined. 
By CAPT. P. P. ECKERSLEY. 


to the future of broadcasting were arrived at by the 

delegates to the. International Wireless Conference 
when “they met at Geneva to consider the results of the 
recent European wavelength tests, . 

The object of these tests was to discover to what extent 
interference between the transmissions of European 
broadcasting stations caused by the clashing of wave- 
lengths could best. be overcome. 

The tests were based on a scheme by which the wave- 
lengths of all European stations were scientifically allo- 
cated and placed under unified control, although in cer- 
tain cases, as the plan was under trial, an attempt was 
made to make some stations work on the same wavelength. 

As experiments, they illustrated beyond any doubt that 
the scheme in its fundamentals was sound, that only by 
common-sense éfforts, 
volve all nations making sacrifices, can order be restored 
from the present state of international chaos. 

But they revealed something of even greater import- 
ance, viz., that no matter what the broadcast authorities 
of Europe may do or how splendidly they may co-operate 
and strive together to put their affairs.in order, circum- 
stances as they exist to-day are so weighed against them 
that other means will have to be devised to solve the 
difficulty. What it actually amounts to is this :— 


GY highly important and startling conclusions as | 


Too Many Stations. 


Europe has more broadcasting stations than can be 
possibly fitted into any wave band coming within the 
most elastic limits which the Governments of Europe are 
ever likely to set aside for broadcast purposes. 

The only solution of the problems is to get rid of some 
of them. The matter was not officially discussed, but 
the feeling of many of the delegates present favoured 
this step. 

This does not mean that each country is to be asked 
to close down two or three of its stations immediately. 
Such an idea is unthinkable. Broadcasting has only just 
commenced, and services must be extended and not 
curtailed. 

But there can be no permanent progress and develop- 
ment in anything if some integral part of a scheme 
becomes obsolete. That is the trouble with i 
Ean to-day. 

Ve have reached a stage when the broadcast services 
as ee have so far been built up have in some respects 
expanded beyond their initial usefulness. 

Instead of having the present large number of compara- 
tively low-power stations, Europe in the future must 
have fewer and more powerful transmitters, 

It sounds, and, in fact is, a revolutionary idea, yet it 
is the agreed conclusion of all the experts who went to 
Geneva. 

It is not always easy to admit awkward facts, though 
you know that sooner or later they must be faced. 
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which must be voluntary and in- 


Capt. P. P. Eckersley, Chief Engineer of the British Broadcasting 
Company. 


The experts carefully weighed up the whole situation, 
and this is what they found. To give every existing 
broadcast station a separate place in the ether, all the 
space between 200 and 600 metres and also between 1,000 
and 2,000 metres would be required. On the projected 
problems the wavelength would need to be, perhaps, 150- 
600 and 800-3,000 metres. 
= Obviously no Government would agree to this. 
Government could possibly agree. After all, broadcast- 
ing only wants its fair share of the ether in conjunction 
with the requirements of other wireless services, ,govern- 
ment, maritime, and commercial. 


No Further Wave Bands Available. 


To put it another way, broadcasting is not likely to 
get any further allocation of wave channels beyond what 
it has now. ‘The broadcasting authorities are grateful 
for the removal of certain maritime services from the 
recognised existing broadcast wave band which was 
announced only a few days ago. 

The experts at Geneva realised;—and they are to be 
congratulated on this point—that it was to their advantage 
to take the long view. 

This was not an easy matter. For one thing, it meant 
the shattering of an idol. Tow power and relay stations 
have long been regarded as a sound system of any broad- 
cast service, together with a few very high-power stations 
here and there to meet certain definite arrangements which 
could not otherwise be catered for. | 

But ideals must give way to practical solutions ; broad- 
casting is no exception to this edict. 
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Europe’s Wavelength Difficulties.— 

Thus it has come about—very fortunately ifi some 
respects—that the day of the small relay stations and 
low-power stations has passed. 

In the initial stages of the development of broadcasting 
these stations served a very useful purpose. In the 
scheme of things they have entirely justified their exist- 
ence Those who designed and constituted them made 
no mistakes. What has happened is that broadcasting, 
considered in all its national and international aspects 
(as it must be at the present time), the situation is found 
to have grown out of all proportion to what anyone 
dreamed would be the case, in the short space of time 
since broadcasting started. 


Failure of the Recent Efforts. 


That is the state of affairs as shown by the recent 
European tests, and it was brought about in this way. 

It was realised from the beginning that there were not 
sufficient separate positions in the broadcast wave bands 
to give every station a place. 

Some stations had to be put on the same wavelengths. 
This part of the scheme was governed by geographical 
considerations, the power used by any two stations, and 
their distance apart. 

All sorts of adjustments were made during the recent 
tests, but it must be admitted that this part of the plan 
was a failure. 

All the scheming imaginable could not overcome the 
problem of getting two stations in the comparatively con- 
fined area of Europe to work on the same wavelengths. 
It is one of those things which cannot be done. 

That is why the experts are in favour of fewer stations. 
Sooner or later each station must have its own wavelength. 

After this it becomes a question of what power shall 
be used by the stations, for which there are places in the 
wave band. 

This matter, of course, rests with the various Govern- 
ments, though from the purely technical aspects there are 
no difficulties. A few good high-power stations can give 
as satisfactory and possibly much better results to 
listeners than a lot of low-power and relay stations. 

There is no fear that these high-power stations would 
interfere with each other; crystal set users would prob- 
ably be very pleased with the change. 

Naturally.-an extended series of tests would be neces- 
sary to devise the best way of doing it. 

But even now one can anticipate the objections that will 
he raised when the disappearance of some relay station is 
threatened, if and when the cutting down in the number 
of stations is decided upon. 

Towns will complain of their lost status; listeners will 
say that their programmes have been robbed of the local 
individuality, that their broadcast goodwill has been 
absorbed by whatever main station has its power increased 
to serve the affected area. 

But a good deal of compromise is possible in all these 
instances. It may be decided to retain the local studios 
at those towns where stations are closed down and to give 
regular programmes by means of land lines from several 
towns connected up to whatever station takes charge of 
any particular district. 
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But these are schemes of the future, and which, in any 

case, can only be put into operation gradually. 
. Meanwhile, something must be done to keep the present 
cause of interference between the stations of Europe to 
the least harmful limits. The Conference at Geneva 
decided on a temporary plan which it is hoped will give 
these results. 

The plan they adopted differs in many respects from 
that on which the recent tests were based. 

Wavelengths must still be allocated to each station, as 
before, but instead of the former considerations by which 
places on the coveted band of between 300 and 500 metres 
were followed, other factors are now going to operate. 

These are :— 

Population of a particular country; the area of that 
country ; length of time a broadcast service has been 
operating ; and language difficulties (such as cases when 
two or more languages are spoken in one territory). 


To accomplish this, further sacrifices will have to be 
made by all the nations represented at the Conference, 
but these they are mostly willing to make. 

Some countries agreed absolutely to do whatever is 
required ; others acquiesced tentatively. 

For instance, Great Britain agreed with the reservation 
that some of the sacrifices must be of the future and not 
the immediate present. Germany agrees tm foto, and 
France will probably come in. Austria, (Czecho- 
Slovakia, Belgium and Holland, Finland, Norway and 
Sweden are all happy about the idea, but Italy may 
have to work a few stations on wavelengths which clash 
with those of other countries, although there is not 
expected to be much interference, owing to the careful 
selection of her stations. 

Spain is a little uncertain, because her representative 
was unable to be present at the Conference. 


The Effect of Geneva Proposals. 


The expected results can be summarised in this way— 
that based on the experience of the recent tests, the new 
scheme, if adopted by all the nations, will eliminate a 
good deal of the present jamming. 

The opinion of the Conference was that it is better to 
risk whatever this jamming may amount to, rather than 
continue with the present conditions, which would cer- 
tainly lead to utter chaos during the coming winter. 

The new scheme will come into operation about Novem- 


-ber ist; the broad principles of it have so far been de- 


cided that no further negotiations between the various 
broadcasting authorities will take place in the meantime, 
but another meeting will take place in December. 

Additional details of the scheme will be announced as 
they are arranged by the permanent staff at Geneva. 

The only other point of interest concerns the construc- 
tion of new stations. These will be given positions below 
200 metres, because in any case this inflicts no hardship 
on anybody. . 

In this respect, the new Dublin station, which will com- 
mence operations this year, is very fortunate. The British 
representative at the Geneva Conference was able to 
arrange a position for the first station in the Irish Free 
State inside the coveted part of the wave band. 
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EXPERIMENTAL 


Wireless 
World | “ 


STATION G2KF. 


Description of the Equipineni of the Wellzknown Amateur Station with a 
- Worldzwide Range. 


URING the past twelve months long distance com- 
munication between experimental stations has made 


remarkable progress, chiefly owing to the fact that . 


developments have taken place in short wave transmission. 
A description of the apparatus used by one of the pioneer 
short wave stations, G2KF, will be of interest to readers, 
many of whom have no doubt heard the transmissions 
from this station. | 

At the end of 1924, when the 100 metre wave band 
was becoming a hotbed of interference from Continental 
stations, many of which used low periodicity A.C. as a 
source of plate current supply, attention was given to the 
design of sets that would operate on’ 40 metres. It was 
observed about .this time that certain American stations 
were already operating on this wavelength, and that there 
was a tendency to abandon the 100 metre band for long 
distance work. It was decided that moré attention should 


be given to the still shorter wavelengths, for it appeared 


that even greater possibilities presented themselves as 
regards long-distance working. 


Developing the Short Wave Band. 


About the middle of February of this year signals were 
received from American stations with a constancy and 


. absence of fading never before experienced on the roo 


metre. band, and among the first stations to be heard were 
rXV, 1BCR, 1CCX, 1NY and 1XAM._ As scon as the 
necessary permit could be obtained from the Post Office 
experimental work on the development of short wave 
transmitting apparatus was commenced, and very soon 
resulted in two-way communication with the American 
station 1CMP ona wavelength of 23 metres. This suc- 


The transmitting apparatus has a simple layout aad consists of few components. 


cessful test took place at 6 p.m., whilst still daylight on 
this side, and it was, of course, mid-day in New York- 

Two-way working with the United States had hitherto ` 
been impossible in daylight, and further experiments soon 
showed that whilst a wavelength of 23 metres was most 
useful for daylight working and for certain early hours 
of darkness, a wavelength of 45 metres was by far the 
better throughout the night. 


Keying Problems. 


Difficulty was experienced, of course, in tuning the 
transmitter to these short wave bands, and many different 
types of radiating systems were experimented with, the 
final arrangement being a single wire aerial and a similar 
counterpoise. The transmitting circuit found to be most 
satisfactory was the familiar arrangement of a simple 
oscillating valve circuit with loose coupled aerial. The 
method of keying, particularly on these short wavelengths 
and when using powers round about 100 watts, presents - 
difficulty, and it has been found that when the H.T. 
supply is derived from a D.C. machine, it is best to key 
outside the oscillatory circuit so-as to avoid unnecessary 
strain on the armature windings. A good procedure is 
to key in the counterpoise lead, which will, as a rule, pro- 
duce a spacing wave, and providing that this is not too 
close to the marked wave, the result is an easily readable — 
and steady signal. If accumulators are used for supply- 
ing current to the filament of the transmitting valve they 
should be insulated and present a minimum of capacity 
to earth. As a precaution the anode lead to the valve 
should not be allowed to sag on to the glass, as many 
valves have been damaged due to the glass cracking, an 
effect which is more notice- 
able as the wavelength is de- 
‘creased. The development 
of circuits for telephony 
transmission is being pro- 
ceeded with, and speech 
transmission from G2KF has 
been received clearly in 
Mosul, Iraq, and regular 
daylight tests have also heen 
carried out with Belfast. 

Reports of telephony re- 
ception have come to hand 
from America, and attempts 
are being made to establish 
two-way telephony working 
with the Antipodes. A point 
to be remembered’ when 
working on the very shart 
wavelengths is that coils and 
other apparatus not actually 
in use must be removed as 
far as possible away from 
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Experimental Station G2KF.— 
the apparatus in the oscil- 
latory circuits. 

For reception on all wave- 
lengths from 15 metres up- 
wards the circuit is a simple 
one, consisting of a loose 
coupled detector valve with 
reaction and followed by a 
note magnifier. The writer 
can only endorse the, fact 
that the more simple the re- 
ceiver, the better the result 
on short waves. Compli- 
cated tuning arrangements 
are practically useless where 
quick searching is required, 
whilst high-frequency ampli- 
fication on wavelengths below 
100 metres, excepting when 
detinite wavelengths are in- 
tended to be received, is not 
worth the trouble, and it is 
very doubtful if an increased 
range of reception is ob- 
tained. A practical point of interest is the fitting of 
a vernier condenser entirely apart from the secondary 
tuning condenser, as this will prove useful for making 
the small adjustment, which becomes necessary owing 
to variations in the wavelength of the transmitting 
station. Without this fine tuning control signals may 
be lost for intervals of some seconds. Experience 
shows that almost any valve can be used for reception 
on the shorter wavelengths, and it must not be assumed 
that the ordinary 4-pin type is not suitable. 


Range and Wavelength. 


A peculiar feature of the 45-metre wave band is the 
varying signal strength of stations up to roo miles dis- 
tance. For example, of two stations using approximately 
the same power, one being thirty miles away and the other 
just over one hundred, the latter station is generally found 
to be considerably stronger than the nearer one. On 
several occasions reports have been received of reception 
in England of signals from G2KF giving the strength 
as about R4, whilst at the same time a station in Antipodes 
has reported similar signal strength. In other words, 
the signal stréngth at 13,000 miles is the same as that at 
30 miles. During the same transmissions reports have 
been received from American stations giving the signal 
strength there as R7 to R8, and yet another instance may 
be quoted of this peculiarity when during the recent 
working with CH1EG a listener in Kent reported the 
signals from the Chilian station as much stronger than 
those from G2KF. 

Telephony on 45 metres at distances under roo miles 


is received weakly for the most part, but stations in Wales - 


and Cornwall are heard with great clarity in London, 
although their powers are very low. A listener in 
Birmingham using a single valve receiver has reported 
reception of telephony from G2KF without aerial or 
earth. 
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The station equipment at G2KF. The receiver is fitted with low loss interchangeable coils. A os: 
of the components can be easily identified. 


G2KF has communicated with most countries of the 
world on short wavelengths, and is in regular touch with 
America, Australia, and New Zealand. The countries 
still to be linked up with include: South Africa, India, 
Japan, and China, and as reports of: reception are to 
hand from the two first-named countries, it will not be 
long before two-way communication is effected. 

The approaching winter will undoubtedly prove the most 
interesting season for short wave working, and consfdering 
that the results recently achieved on 45 metres are the 
outcome of only a few short months of experimental work 
on this wavelength, still greater records will be set up, 
due to concentration on apparatus design. 

G2KF is usually to be heard working With stations 
in the Antipodes in the early mornings, and Mr. Partridge 
is assisted in his interesting experimental work by Mr. 
F. H. Ledger, who may be heard signing “L,” 
whilst Mr. Partridge uses “ P” when finishing up with 
another station. 


BROADCASTING IN EGYPT. 


IGNS are not wanting that the land of the Pharaohs 
will shortly react to the appeal of amateur wireless, 
in view of the news that a Union has been formed of 
Greek wireless enthusiasts in Egypt. The most interest- 
ing project of the Union is the establishment of a low 
power broadcasting station in Alexandria, the seat of the 
Union headquarters, for the delectation of the population 
in the city. 

At the inaugural meeting of the Union Mr. L. P. 
Sclavounos was elected as President, Mr. E. Brouzos as 
Secretary, and Dr. Glyki as Treasurer. 

The Union undertakes to answer all questigns relating 
to the wireless situation in Egypt. The hoped-for Govern- 
ment permission will allow of the installation of a low 
power telephony transmitter for broadcasting purposes. 
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Sunday News. | 
Beginning on Sunday, October 11th, 
the general news bulletin will be broad- 
cast at 9 p.m. on Sundays, thus dividing 
the broadcast service from the secular 
programmes. ‘The latter will be timed 
to begin at 9.15 p.m. 
0000 


Leeds Relays. 

The reorganisation of the land line 
system for the simultaneous broadcast 
services, to which reference was made 
some time ago, will be brought into 
operation on November Ist, when Leeds 
becomes the pivot controlling all the 
transmissions relayed between the South 


and the North. 
0000 


Rental Expense. 


Hitherto land line connections between 
one broadcast station and another have 
heen operated through London, except 
for a small inter-communication switch- 
board at Glasgow for linking all Scottish 


stations. 
between London and practically all other 
stations, save in one or two cases where 
the stations were connected to 2LO viu 


Separate lines have been used 


another broadcasting station. As the 
lines were all in duplicate, not only for 
the purpose of maintaining communica- 
tion on administrative questions, but as 
a standby in case of breakdown during 
the broadcasting of programme items, the 
expense of renting the lines from the 
Post Office has been enormous. 
0000 


A Cumbrous Scheme. 

One of the other patent disadvantages 
which may be mentioned is the broad- 
casting of, say, the Newcastle programme 
from Manchester having to be done by 
lines to and from London. To the 
engineers it is an unwieldy and cumber- 
some scheme, tending to create delays in 
the programmes, because at some time 
or other each evening all stations take 
some items from London. The quality 
of transmissions has suffered by the use 


NEWS FROM THE COURSE. A graphic description of the recent Gold Cup motor- 


boat race in America was broadcast by»>WAHG, Richmond Hili, New York. 
graph shows the anieuncer, microphone in hand, giving 


The photo- 
his ‘‘word picture” of the 


event. Note the businesslike cage aerial. 


ALITIES 
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of several hundreds of miles of unneces- 
sary land lines which produce distortion 
due to the impossibility of certain tele- 
phone lines working on variable fre- 
quencies. 

oo00 


Stations to Feed Themselves. 

From the beginning of November all 
stations north of Leeds will be linked up 
by land line to Leeds instead of to 
London. Between London and Leeds 
four special lines bave been set apart 
by the Post Office for the use of the 
B.B.C. Generally speaking, only one 
will be wanted, but spares are provided 
fur alternative programmes, control pur- 
poses and emergency use. The arrange- 
ments at Leeds to send out the pro- 
grammes or items to Northern stations 
will be much more automatic than they 
have been from London. Instead of the 
engineers in the London control room 
feeding other stations, the stations de- 
pending on Leeds will help themselves, 
as it were. The distant station will make 
its own connection to Leeds by the mani- 
pulation of a single plug, which will 
also control the necessary amplifying 


apparatus. 
0000 


Amplifying the Signals. 

The chief function of Leeds as a 
pivotal point will be to improve the 
quality of all items it receives from Lon- 
don to the same excellence as when they 
left London. Distortion and other faults 
will be corrected and weak signals will 
be given new life before they are passed 
on, so that listeners should get improved 
reception from many local stations, as 
well as a general speeding up in the S.B. 
part of the programme. 

0000 : 


Value of Land Lines. 

The policy is to develop land line com- 
munication to the highest efficiency, and 
later on another pivot between London 
aud the West Country will be installed, 
probably at Bristol. It is often asked 
why British stations are not linked up 
by wireless instead of by land lines, as 
is done in some other countries. Land 
line connections between stations have 
greater guarantee of success. The altera- 
tions in the system brought about by the 
improvements at Leeds will not only pro- 
vide better reception, but lead to con- 
siderable economies in the hire of what 


‘are, after all. unnecessary miles of Post 


Office land lines. 
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Tests for Receiving . Sets. 

In order to test the efficiency of receiv- 
ing sets it is proposed that the B.B.C., as 
the transmission agent, should endea- 
vour to put out transmissions dealing with 
all frequencies equal, i.e., without distor- 
tion. As I have already pointed out in 
these columns, the. average receiver lags 
behind the progressive development cf the 
transmitter very considerably and if tun- 
ing notes of different frequencies and of 
consistent strength were sent out at stated 
intervals, listeners would be enabled to 
test their sets by audible observations or 
by actual measurements. It would thus 
be possible for listeners to ascertain 
whether their sets were responding to 
these frequencies in the way they should. 

oo0oo 


Trafalgar Day. 

A special programme will be broadcast 
on Trafalgar Day, and will take the form 
of a continuous presentation, i.e., only a 
preliminary announcement will be made 
and the rest of the programme will be 
linked up with dialogue and occasional 
suitable excerpts. The programme, which 
is entitled “ England Expects—’’ will in- 
clude items by the ZLO band and the 
Wireless Choir, with Masefield excerpts : 
“A Longshore Farewell,” and “A Glimpse 
of the Sea Road.” It will include a 
dramatic episode ‘‘Outward Bound,” 
specially contributed by Captain Frank 
Shaw. As far as it can be made so, this 
item will be a faithful representation of 
an old sailing ship leaving port for the 
deep sea. As the various duties inciden- 
tal to its departure are performed, tradi- 
tional sea chanties will be sung by mariner 
members of the Seven Seas Club. An- 
other dramatic episode will be a naval 
sketch in four parts of modern life on a 
man-o'-war, special] contributed by 
“ Bartimeus.” October 21 will, therefore, 
be a real naval programme” 

ooco 


Super Studio ın Prospect. 

Even with the new studios which will 
shortly be brought into service at 2LO, 
the accommodation will be severely taxed 
and will not, in fact, be adequate to cope 
with the new developments which are 
being considered. The construction of 
anuther studio of larger dimensions than 
any yet existing in the world is therefore 
projected, lt will be specially fitted and 
adapted to keep pace with the experiments 
which are constantly being made with 
problems of acoustics and will be as nearly 
a replica of the outside hall to which an 
audience can be invited as it is possible 
to vet. 

5000 
Speeding-up Programmes. 

A feature of the studios which are 
nearing completion in the new section of 
the building at Savoy Hill is the instal- 
lation of a silence cabinet about 4 ft. by 
6 ft. in dimension, where the dramatic 
producer will have all the controls at his 
hand for the purpose of regulating the 
sounds coming out of the studio. In this 
cabinet four knobs will be fitted, three of 
which will control the microphones in the 
studios. Each microphone will contribute 
the amount of sound required and by 
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FUTURE FEATURES. 
Sunday, October lith. 


Loxpon.—3.30 p.m., The Band of - s 


H.M. Royal Air Force. 
BovRrNEMOUTH.—9.15 p.m, A Mo- 
zart Evening. . 
GLiscow.—9.15 p.m., Pianoforte 
Recital by Marcelle Meyer. 
BELFast.—3.30 p.m., Harvest Festi- 
val Service relayed from the 
Cathedral. 
Monday, October 12th. 
Lonpon.—9 p.m., “The Master- 
singers” (Act III.). 10.45 
p-m., Max Darəwski at the 
Piano. 


'AMLANCHESTER.—8 p.m., Chamber 


Music and Pianoforte Recital. 


Tuesday, October 13th. 

Att Srarions.—-10.30 p.m., Ella 
Shjelds in a Farewell Perform- 
ance. 

BIRMINGHAM. —7.30 pm., First 
Symphony Concert of the City 
of Birmingham Orchestra. 

Maxcurster.—1.15 p.m., Tuesday 
Mid-day Society’s Concert. 

Leens-Braprorp. — 8.15 p-m., 
“ Tannhauser,” Act II., per- 
formed by the British National 


Opera Company, relayed from } 
the King’s Theatre, Edinburgh. :; 


Wednesday, October. 14th. 

5XX.—8.15 p.m., Music to “‘ The 
Sleeping Beauty,” relayed frora 
the Royal Opera House, Covent 
Garden. 

Loxpoļ.—9 p.m., “ Aida” (Act 
II1.), performed by the British 
Xational Opera Company, re- 
laved from the King’s Theatre, 
Edinburgh. S.B. to other 
Stations. 

Carnpirr.—8 p.m., The Piano and 
Song. 
Thursday, October i5th. 

Loxpon.—8 p.m., Chamber Music 
Programme. 

BinMINGHAM.—7.30 p.m., The Ora- 
torio, ‘‘ Elijah ’’ (Mendelssohn). 
Performed by the Birmingham 
Festival Choral Society. Re- 
laved from the Town Hall. 

NEWCASTLE.—8 p.m., “The Im- 
mortal Hour ” (Rutland 
Boughton). 


Friday, October 16th. 

AIL Statioss.—7.50 p.m., “ Popu- 
lar Wireless” Competition. 
8.25 p.m., Speeches at the In- 
augural Meeting of the B.N.O. 
Campaign. presided over by 
Lord Londonderry. 9.30 p.m. 
approx.. Excerpts from the 
Musical Comedy, “ Dear Little 
Billie.” 

Saturday, October 17th. 

BocrĒNEMOUTH.—8 p.m., Second 
Anniversary of the Bourne- 
mouth Station. 

MANCHESTER AND 5XX.—8 p.m., 
“The Lure of the Dance.” 
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turning the knobs the dramatic producer 
will be able to vary the amount of echo. 
At the end of a broadcast he will fade out 
the. knobs connecting the studio micro- 
phones and will use the fourth knob for 
announcing the next item, thus avoiding 
the delay between items which has caused 
a certain amount of irritation among lis- 
teners and has prompted the more im- 
patient of them to suggest the necd of 
a non-stop programme. ‘ 
oooo 


Free Speech in the Studio. 

While the dramatic producer is an- 
nouncing the next item, the artists will 
be able to move about freely in the 
studios, as the microphones will be out of 
circuit and there will be no need for those 
present in the room to walk softly or 
speak in hushed tones so that their verbal 
asides shall not be broadcast. A green 
light will show outside the silence cabinet 
when the dramatic producer is broad- 
casting. and a red light will be shown 
when the microphones in the studios are 
working. A considerable speeding-up in 
the programme arrangements is antici- 
pated when the innovation comes into 


operation. 
0000 


Duke of York Broadcast. 


Certain of the speeches at the Law 
Society's Centenary Banquet on October 
15 will be relayed from the Guildhall 
and broadcast from Daventry. The 
speakers will include the Duke of York, 
the Lord Chief Justice, the Attorney- 
General, the Lord Chancellor and Sir 
William Joynson-Hicks. 
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More S B. 


A suggestion has been made in cer- 
tain quarters that there should be a 
diminution in the amount of simultaneous 
broadcasting; the suggestion does not 
take account of the fact that the 
demand for simultaneous Lroadcasts. has 
gained in volume. It is the fact that 
formerly local listeners had a strong pre- 
dilection for local artists and preferred 
to hear someone who was fairly well 
known in his own locality bus unknown 
throughout the rest of the country, 
rather than have in the local programme 
as an S.B. item some artist from outside 
the district, even though that artist 
might have a wide reputation. 

ooo 0 


Better Winter Music. 

During the winter months, more opera 
will be broadcast than in any previous 
season. This means that the stations will 
take the best that can be obtained in 
London, as well as in the Provinces, The 
best of the season’s symphony concerts 
will also be drawn on for the benefit of 
listeners. The date, October 22nd. will 
mark the beginning of the new scheme, 
The first relay of the season trom the 
Halle Orchestra Concerts in the Free 
Trade Hall, Manchester, will be given 
on that date. The overture, “ The 
Mastersingers,” with which Sir Hamil- 
toy Harty usually opens his series of eon- 
certs there, and the Brahms Symphony 
No. lin C minor, will be included. 
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‘THE SELECTION OF A VALVE. 


Essential Characteristics of Amplifying and Detecting Valves. 


By N. V. KIPPING and A. D. BLUMLEIN. 
(Continued from page 4419 of the September 30th issue.) 
; ) 


N an amplifier, the true criterion of amplification is 
the step-up of power obtained—not of current or 
voltage taken alone. Consequently, m does 

not represent the ultimate criterion because it represents 
the voltage step-up, but says nothing about the current. 
The popular idea that amplification may be measured 
in terms of voltage step-up has arisen frox the fact that 
in most cases the power absorbed by the grid circuit of 
a valve is negligible (as there is very little or no grid 
current), and that therefore the output of the valve de- 
pends upon the voltage applied to the grid. Theoretic- 
ally, if the grid absorbs no power, an amplifier could be 
made to have infinite amplification 
by introducing a transformer into the 
Output circuit having an infinite step- 
up. Actually, however, the grid 
always does absorb a certain amount 
of power, and also a limit is reached 
in the ratio obtainable with the trans- 
former. After a‘certain time it be- 
comes practically impossible to wind 
any more turns on the secondary, as 
the increased capacity becomes a 
shunt on the winding. l 

Although, therefore, the voltage step-up obtained may 
give a reasonably close idea of the amplification obtained, 
vet ultimately power must be the chief consideration, as 
it is only power that can be converted into sound. 


Conditions for Maximum Amplification. 


To obtain the maximum amplification from a valve, 
the output load should have the same impedance as Ry. 
This arrangement, however, will not decrease the slope 
of the grid voltage-plate current curve so much as with 
a higher impedance load, so that less variations in grid 
voltage can be allowed without distortion, but on the 
other hand maximum amplifcation is obtained. It is 
consequently a matter of compromising between maximum 
amplification and distortion. For the first stages of a 
L.F. amplifier, amplification may be given first place, 
as input voltages are, as a rule, small, and not likely to 
overlap the straight curve. i 

for late stages, however, where input voltages are 
high, distortion must be given first consideration. 
authorities consider that in early stages, the load imped- 


ance should equal Ro, and in later stages should be $ 
R,. or 2R.. 


It is more or less safe, therefore, in preparing load 
curves, to take R,=3/2 Ro, unless. of course, one is 
working out a specific case. 


Maximum amplification is obtained from a valve when . 


2 


the quantity is a Maximum. 


4Ro 


power standpoint, these two quantities are 
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In the first part of this article appear- 
ing in the previous issue, a description 
was given of the methods of plotting valve 
characteristics. In concluding the article, 
the authors show how characteristics may 
be interpreted and summarise the points 
to look for when choosing a valve for any 
: given purpose. 
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This is arrived at as follows :— 

The voltage input to the grid is limited by either (a) 
the output from a previous stage, if no step-up is used, 
or (b) the economic limit which exists for the impedance 
of the secondary of the input or intervalve transformer. 
The criterion of amplification is then output power per 
A.C. grid volt. That is to say, it is the product of 
plate current per grid volt, and plate volts per grid volt, 
when the load is connected to the valve. Assuming the 
load to have an impedance Roy, which is best from the 


as and 
Re+ R, 


- 


m l ; 
= and their product is 
N 


It will be seen that as R, seldom 
exactly equals Ry, the above expres- 
sion is not precise; even if R, is 
2R,, however, the amplification 
obtained only differs by 11 per cent. 

m? 

4Ra 
and choke couple amplifiers, where 
voltage step-up rather than power step-up is aimed at, 
this expression may be used as representing the amplifi- | 
cation a valve will give. This shows that the ideal valve 
for amplification purposes is one having a high m and a 


from 


Thus, except for resistance 


" low Ro. 


Unfortunately, it is impossible in practice to obtain 
both these properties at the same time. The usual 
method of producing a valve with a high m is to place 
a closely meshed grid very close to the filament, and the 
plate a comparatively long distance away. This has the 
effect of giving the grid a very firm control over the 
current which flows to the plate, but placing the grid 
relatively close and making it a_fine mesh results in prid 
currents flowing sather easily, and plate. currents with 
difficulty. The smaller the plate currents, of course, 
the higher is Ro. 


Compromise between Values of m and Ro. 


The ideal not being attainable, it is possible at one 
time to. have only some of the ideal properties at the 
expense of the others. Curve A, Fig. 4 (page 447 of the 
previous issue), for example, has a high m, but also a 
fairly high Ro. Curve C has a rather low m and a corre- 
spondingly low Ry. Curve B lies between the two. 

Due to the fact that as m 1s increased, R, is increased, 
the most desirable compromise will be different in each 


case. The best amplification is in general obtained when 

m is high, because m? increases more rapidly than Ro 
; 

‘ m ; 

for a given type of valve, and the expression 1S 
’ ARG 


therefore increased when 2 is increased. 
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The Selection of a Valve.— 

We have already explained that the load impedance 
of an amplifier is best equal to or greater than Ro. 

This sets a limit to the value of Rọ in transformer 
coupled amplifiers, because the primary of imtervalve 
output transformers cannot economically be wound to a 
higher impedance than 20,000 or at a push 30,000 ohms. 
Jf a valve has a higher Ry than this, therefore, it will 
not be possible to connect it to a high ratio transformer, 
and the advantage of the higher m accompanying the 
high Ro will be largely lost. 


L.F. Amplifiers. 


It may be found that the choice of a valve for highest 
amplification will entail the use of a very high plate 
voltage to make use of the full straight line portion of 
the characteristic without the grid becoming positive. 
This may particularly be the case with a valve of high 
Ro, and is a point to be considered. 

In view of the fact that distortion in an early stage 
is not likely to‘occur, the choice of a valve in this case 
rests almost entirely on high amplifi- 


cation. (The limitation of Ro already 
given must not, however, be for- 
gotten.) 


For later stages, it is usually neces- 
sary to sacrifice high amplification to 
obtain a lower Ro, as otherwise a high 
plate voltage is needed to obtain a 
sufficiently long straight portion of the 
characteristic over which to work 
without the grid becoming positive. 

For late stages (or power amplifier 
stages), therefore, a valve with a long 
characteristic and hence low R, is 
chosen, and an attempt made so to 
adjust matters that the same plate ‘a 
voltage may be used for this as for 
the early stages. 

Where early stages are resistance or 
choke coupled. one is not limited by 
transformer design (and so by Ra), so that the chief con- 
sideration is to obtain a valve with a high az. 

Push-full amplifiers are useful where valves have a 
square-law parabolic portion at the bottom of their 
characteristics, as the push-pull arrangement of two such 
valves can he made to give a resultant characteristic which 
is practically straight over a limited range. This combi- 
nation of twb curves has the effect of neutralising any 
even harmonics which might have been produced by one 
of them alone. It will not effect odd harmonics, such as 
are produced by evenly overlapping both the top and 
bottom curves of a characteristic. This method of ampli- 
fication often permits a small economy in plate battery, 
and is frequently to be preferred to the use in power 
amplifier stages of two valves in parallel. The choice 
of a valve for such a stage mav be made along the same 
lines as for an ordinary late L.F. stage, but it may be 
remembered that if the bottom curve of the characteristic 
is of what may be described as a wide, sweeping shape 
and is parabolic, it may be safely overlapped, thus allow- 
ing a lower plate voltage to be used. Grid bias is fixed 
accordingly. 
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Fig. 7.—A:rangement of connections from 
the electrodes of (a) a special valve of low 
capacity, and (b) : standard receiving 
valve. 
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Grid biases should be. fixed in conjunction with the 
plate voltages, in the manner described in conection with 


the curves A, B, C, and D of Fig. 5 (page 448 of the 


previous issue), under the heading of ‘‘ Distortion.’’ 
High-frequency Amplifiers. 


Distortion is of less importance in this stage than in the 
low-frequency stages, because its effect on the high-fre- 


“quency wave will be chiefly to alter its wave shape rather 


than to alter its amplitude, and hence its rectified shape. 
Consequently, although distortion should not be entirely 
neglected, it is usually of secondary importance to the 
difficulty of oscillation, which takes place very easily in 
the high-frequency stages due to inter-electrocle capacity. 
This trouble is particularly prevalent for short wave work- 
ing, and is commonly counteracted by permitting grid 
current to flow (by a low. plate voltage and a suitable 
grid bias), thus reducing the amplification of the stage. 
The necessity for this in all except special circuits, such 
as the neutrodvne, limits very considerably any advantage 
which might attach to using a valve with a high m, as 
one would only have to limit the 
amplification, with its -attendant 
oscillation troubles, by increasing. the 
grid current. It is consequently usual 
to choose a valve for a high-frequency 
stage so that it has a medium m 
value (about 8). °° 

Different arrangements of the H.F. 
stage are so numerous that it is 
scarcely possible to go more deeply 
than this into the choice of the ‘hest 
valve for each case 

In order to reduce as far as pos- 
sible inter-electrode capacity in high- 
frequency stages, certain manufac- 
turers have adopted a special form of 
mounting in which the electrodes are 
brought out to widelv separated con- 
tacts. A glance at Fig. 7 will show 
the advantage of this type of mount- 
ing from the capacity standpoint over the more standard 
type, but the former type sometimes suffers from fragitity 
and is rather inconvenient in form. 


Valves for H.F. Amplification. 


In an effort to reduce inter-electrode capacity, many 
manufacturers have so reduced the size of electrodes in 
valves intended as H.F. amoplifiers as to increase con- 


siderably Rə, without producing a very high m. This 
, o om . 
will result in the quantity zx * 10 (being plate current 
an a 


in microamperes per grid volt) being small for an H.F. 
valve, 

A high-frequency valve should be very “ hard,” z.¢., 
very highly evacuated. This is because the slight jontsa- 
tion occurring in not very hard tubes, in addition to 
changing the form of the characteristic curve, produces a 
slight loss of energy which is due to the hysteresis lag of 
ionisation. ‘This effect is not very serious at low frequen- 
cies, but in an H.F. valve may introduce considerable loss 
of power. 
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The Selection of a Valve.— 
À Detectors. 


There are two methods by which a valve is commonly 
made to rectify : 

(a) By operating on either bend of the plate current 
grid voltage curve. 

(b) By operating on the grid voltage—grid current 
curve. l 

Whichever of these methods is used the sharpness of 
the bend will determine very largely the freedom from 
distortion which can he achieved. The ideal detector 
curve is shown in Fig. 8, curve A; in which the bend 


ANODE CURRENT Ip 


i 
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- Fig. 8.—Ideal curve A for ‘‘ anode” er * bottem-bend”’ rectifica- ` 
tion, and B the form of curve usually obtained in practice. 


takes place in the minimum grid voltage range. Curve 
B is a practical case. 

In Fig. g 1s shown the bottom part of a typical 
characteristic curve on a large scale. To this is intro- 
duced a small input voltage wave a. Relatively this 
wave does not appreciate the curvature of the character- 
istic, since the total change of slope, which is the impor- 
tant thing, is small over the voltage range of the wave. 
The output wave takes the form a’. In this, the top 


half of the wave is very little bigger than the bottom ' 


half, meaning very little rectification. The mean recti- 
fied current is represented by the line a”. 

With an input voltage such as 5, however, the change 
of slope of the ‘characteristic is relatively greater, due to 
the increased voltage range of the input wave and the 
output wave becomes b’. In this, there is a consider- 
able difference between the two halves of the wave, and 
the mean rectified current is represented by the line 6”, 
which is comparatively much greater than a". The 
greater the amplitude of the mput wave, the more nearly 
floes the valve characteristic approach the ideal of 
Fig. 8A. 

These curves demonstrate the uselessness of trying to 
rectify a very small input voltage; it is because of this 
that a high-frequency amplifier is so often essential ; its 
omission often causese more distortion than its presence 
introduces. 

With expert handling, perhaps the most efficient recti- 
fication can be obtained with a ‘‘ soft valve ’’ (which is 
not so highly evacuated as a ‘‘ hard valve °). At a cer- 
tain critical plate and grid voltage the ionisation of the 
gas in these valves suddenly increases, and the plate 
current correspondingly increases very rapidly with a 
change of voltage on the grid. Thus very sudden bends 
and sometimes kinks are produced in the characteristics, 
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which are almost ideal for rectification if they can only 
be accurately covered by the A.C. grid voltage wave. 
This rectification at the critical point of the valve is only ° 
possible for a very expert operator. 

It will be appreciated, then, that one’s first considera- 
tion in selecting a detector is the sharpness of the bend 
on which it is to be worked ; often, with bright emitters, 
the sharper bend is that at the top of the plate current- 
grid voltage curve, and unless method (8) above is to be 
used for detection it may be found that this bend is the 
more satisfactory to use. With method (a) the bias of 
the grid is of the utmost importance, and should be fixed 
on the most curved portion of. the characteristic. With 
method (b) the fixing of the grid bias may be described 
as semi-automatic ; the selecting of a suitable grid leak 
is, however, largely a matter of trial and error. 

To obtain this sharpness of bend, which is so neces- 
sary for detectors, the m is made high, so that the grid 
has a very firm control over the plate current, and con- 
sequently the curved portion of the characteristic is 
covered by only a small grid voltage range. The fact 
that a detector has a high m means that to some extent 
it has a high Ry. This should be kept as low as possible 
if a transformer coupling is to follow the valve. 


Mechanical Considerations, Cost, and Convenience. 


When buying a new valve, one is very largely pre- 


judiced in favour of using battery values which fit in 


with what one has; the importance of this is, of course, a- 
matter to be decided by each individual, but there are 
one or two other considerations which are worthy of 
notice while considering the question. Amongst these 
may be mentioned the question of mechanical strength 
and rigidity of construction. 

It is, as a rule, the very low filament consumption dull 
emitters (those consuming less than, say, 0.2 ampere fila- 
ment current) which suffer most from fragility, which 
‘* ponging ’’—a ringing noise caused by 
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Fig. 9.—Diagram showing the relaiion between the efficiency of 
a vaive rectifier and the amplitude of the incoming sgnal. 


a mechanical vibration of the filament or other electrodes 
when the valve is jarred: Very small filaments also 
seem to be more or less incapable of constancy of emis- 
sion, which results in their being ‘‘ microphonic,’”’ a 
phenomenon which introduces the well-known frying noise. 
In general, medium power dull or bright emitters are 
comparatively free from these defects, as also are the 
higher power dull emitters. 
B 31 
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The Selection of a Valve.— 

Dull emitters as a class have'longer working lives than 
' bright emitters ; although some very low filament consump- 
tion dull emitters are an exception to this. These latter 
valves, however, have been specially designed to meet 
the needs of a receiving set in which the use of accumu- 
lators may be avoided, and this is often so: great an 
advantage that the not very vital defects of the very low 
filament consumption tubes are outweighed. Added to 
this, the need for portability or small size often prohibits 
the use of the larger valves. ` | 
- In connection with cost, not only should the first cost 
of the valve be considered, but also its life and its cost 
in battery power. 7 
. Summary. 

In conclusion it is proposed to suggest rules for the 
selection of a valve for each of the purposes dealt with 
above. 

First of all, one’s choice must be limited by the con- 
clusions which have been reached regarding cost and 
battery power. This in turn will, as a rule, eliminate 
those valves which exhibit some undesirable mechanical 
or constructional feature. The following rules, which are 
given in the order of relative importance, may then be 
applied. 


è 


Low-frequency Amplifier. 


(1) Early Stages, Transformer Coupled.—Highest m 


consistest with R, not being greater than the 20,000 to 
30,000 limit. 

(2) Early Stages, Resistance or Choke Coupled.— 
Choose a high m value. 

Last Stage.—(a) Choose so fhat the normal straight 
portion of the characteristic can be obtained of sufficient 
length, without an unduly high H.T.. battery. 

(b) The above requirement generally calls for a low R, 

value. R, must not be greater, and may be less ian 
the load impedance. 

(c) With the above limitations I; should be a maxi- 


mum. 
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General Notes. 


We regret that in our issue of Septem. | 
ber 16th Mr. M. H. W ilkinson’s call sign 
was given as 2YW. The correct call sign 
for his station at Southerlea, Batter Lane, 
Rawdon, near Leeds, is 2Y U. 

Mr. S. K Lewer (G6LJ), 32, Gascony 
Avenue, West Hampstead, N.W 6, reports 
that at 8.30 a.m. on September 14th he 
heard A5BG (H. A. Kauper, 20, Gurney 
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High-frequency Amplifier. 

(1) Short-W ave Working. —Without a specific circuit 
about which to talk, it is possible only to generalise on 
the choice of a H.F. valve, and, beyond the generalisa- 
tions given, the final determination of the best valve can 
only be a matter of trial and error. 

(a) Choose a valve having a medium or low m (say, 
about 8). | 

(b) Choose a hard valve having low  inter-electrode 
capacity. Mote.—In circuits containing devices for the 
neutralisation of inter-electrode capacity (such as the 
neutrodyne), a higher m may be ysed. 

(2) Long-Wave and Intermediate Frequency Working. 
—Here inter-electrode capacity is of less importance pro- 
vided the design of the H.F. stage is satisfactory and does 
not encourage oscillation. A valve of high m may there- 
fore be chosen, which will give large amplification. 

Detectors. 

(a) Choose a valve having a very sharp bend to the 

characteristic which is to be used—z.¢., a bend occurring 


‘over as small a grid voltage range as possible. 


(6) For transformer coupling, keep R, as low as pos- 
sible, consistent with (a). 

(c) Unless verv expert, do not use a soft-valve. 

If the above method of selection esults in several 
valves still being left in, a final choice may be made by 
analysis, weight being given to 
each consideration in the order given. 

(a) Select the valves so that between the whole group 
a minimum number of different filament voltages are 
necessary. 

(b) Select so that between the whole group a minimum 
number of different plate voltages are necessary. 

(c) Consider any advantages” which may attach to par- 
ticular methods of mounting and to size. 

(d) Consider the risk of mechanical breakage, due to 
weak construction, and consider the fact that overrunning 
is far more detrimental to the life of dull emitters than 
to the life of bright emitters. The former, however, 
often have initially longer lives than the latter. 


Pree e Oma HOHE es ra ae OHEar se HONrerngse eh 


jis making use of his call-sign and will 
be glad of any information enabling him 
to trace the offender, 


QRA's Identified. 


“We have received from various corre- 
spondents, to whom we tender our 
thanks, the following QRA’s, which we 
trust will be of interest not only to thase 
transmitters who specifically asked for 
them but to others of our readers :— 


Road, Dulwich, South Australia) on about 
37 metres, strength R6, and also estab- 
lished two-way communication with 
BZIAB (A. S. Freire,  Echarahy, 
Nictheroy) earlier on the same morning. . 

Mr. R. C. Bradley, 205, Waverlev 
Road, Reading, states that a short time 


` ago he picked up SMUI, Mr. E. Aulin, 


Anderslöv, Sweden, on an O-v-1 Reinartz 
receiver with a short indoor aerial and 
found, in answer to his QSL card, that 
Mr, Aulin was at that time using only a 
dull emitter receiving valve with 80 volts 
on the plate, as his usual transmitting 
valves were out of action. If this is so. 
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it seems an unusually long range for such 
low power. 

My. N. A. Richardson, 68, Finchley 
Lane, Hendon, N.W.4, has been allotted 
the call-sign GSHJ. Mr. C. Warren, 19, 
Melville Road, Coventry (G6CI) is trans- 
mitting on 90 metres, and Mr. F. W. 
Goff, 102, Woodside Road, Bowes Park, 
N.22 (G6YG), on 45 metres. All these 
transmitters will welcome reports, and 
6YG wishes to arrange tests with other 
stations. 

Mr. A. E. Edwards (G6UU), 60-62, 
Wellhead Lane, Perry Barr, Birmingham, 
has reason to believe that someone else 


SMLZ, J. Lagercrantz, Svalnasvagen 18, 
Djursholm, Stockholm. 

6YX, W. Macey, R.A.F.. Bir Salm, 
Palestine (until lately used the call 
BSM). 

SMRG, address Radio SMRG, Kristian- 
stad, Sweden. 

PI1HR, Lieut. H. P. Roberts, Fort 
McKinley, Manila, Phillipine Islands. 

PILHK, H. Kidder, U.S.S. “ Pope” 
(225), Asiatic Fleet, c/o Postmaster 
Seattle, U.S.A. 

NW4X, Mr. 
Norway. 


Berven, Stavanger, 


up 
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PRACTICAL 


A Section Mainly for the New Reader. 


MATCHING INTERMEDIATE 
FREQUENCY TRANSFORMERS. 
ONSTRUCTORS of intermedi- 

ate frequency transformers often 

have considerable difficulty in devis- 
ing a simple method of matching these 
to a given wavelength. The exact 
wavelength is arbitrary ; a divergence 


of several „hundred metres or 
more will not affect the correct 
functioning of most designs of 


super-heterodyne set. What we 
have -to aim at is to tune all the 
transformers to the same wavelength, 
and the use of the testing circuit 
shown in Fig. 1 will afford a simple 
and practical solution to the difficulty. 

The components used (with the ex- 
ception of the galvanometer, which 
can sometimes be dispensed with, as 
will be shown later) are such as most 
amateurs will already have in their 
possession. The valve V, func- 
tions as an oscillator, the wavelength 
being determined by the inductance 


of the coil L, and the capacity of the 


2 Fig. 1.—Matching 1.F. transformers. 


tuning condensers. It is suggested 
that plug-in coils of the standard type 
be used with an ordinary holder, the 
reaction coil being just sufficiently 
large to set up oscillations when fairly 
closely coupled. Reference to the 
coil makers’ calibration curves will 
shòw the correct size of coil and capa- 
city for the wavelength chosen with 
sufficient accuracy for our purpose. 


The valve V, should be of the type 
which it is proposed to use in the 
actual amplifier, having in its grid- 
filament circuit a pick-up coil, L,, 
of high inductance, connected to 
flexible lead, so that it may be 
loosely coupled to the oscillator coil. 
In the anode circuit of this second 
winding of the transformer under test. 
valve will be inserted the primary 

These components should -be con- 
nected up on a baseboard, allowing 
very ample spacing (at least 18in.) 
between the oscillator windings and 
the transformer. A detector of high 
resistance, such as perikon or other 
combination of two crystals, snould 
be used. 

The measuring instrument is a sen- 
sitive galvanometer or micro-ammeter 


reading up to some 200 micro-amps.. 


and, of course, shows the direct cur- 
rent rectified by the crystal. 

The oscillator should be set in 
operation and the pick-up coil placed 
near its grid inductance. The second- 
ary of the trans- 
former is then ad- 
justed either by 
adding or taking 
off turns, varying 
the capacity of a 
semi - fixed con- 
denser shunted 
across this wind- 
ing, Or a combina- 
tion of both opera- 
tions, until maxi- 
mum deflection of 

the galvanometer 
is obtained. This 
will indicate resonance. 

If no galvanometer is available, a 
pair of headphones may be used. It 
will be noticed that a grid condenser, 
shunted by a variable leak, is in- 
cluded in the oscillator circuit ; this 
may be put into operation by opening 
the short-circuiting switch and adjust- 
ing the leak till an audible note is 
produced. The transformer is ad- 


justed as indicated in the previous 
paragraph, till a note of maximum 
loudness is heard in the telephones. 
While either of the methods de- 
scribed will enable the transformers 


-to be matched with a fair degree of 


accuracy, no very useful conclusions 
may be drawn as to the relative effi- 
ciencies of different types of wind- 
ing, ratios, etc. To conduct experi- 
ments in this direction, the use of 
a valve voltmeter, in place.of the gal- 
vanometer and crystal combination, is 


almost essential. 
C0000 


STABILISING AN INTERMEDIATE 
FREQUENCY AMPLIFIER. 

In cases where insufficient care has 
been given to the design of an inter- 
mediate frequency amplifier, it may 
be found that it oscillates uncontrol- 
lably, or, at the best, requires an ex- 
cessive amount of positive grid. damp- 
ing applied by the potentiometer. As 
a temporary measure, at any rate, it 
is useful to remember that one of the 
intervalve coupling transformers may 
be replaced by an anode resistance of 
some 80,000 ohms, with coupling con- 
denser (about 0.002) and grid leak. 
This substitution should be made in 
one of the middle stages, in order to 
break the sequence of tuned or semi- 


tuned circuits. 
omen eke) 


LOOSE COUPLING. 

It is frequently stated that re- 
celvers must have a loose-coupled 
aerial circuit if a high degree of 
selectivity is to be obtained. 

While this statement is true enough 
as far as it goes, the beginner who 
makes the necessary alteration to a 
set containing a stage of tuned high- 
frequency amplification will generally 
find that uncontrollable oscillations 
will be produced when the aerial 
coupling is loosened. The fact is 
that a valve with its grid and plate 
circuits tuned approximately to the 
same wavelength will normally oscil- 
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late, unless some damping or balanc- 
ing device is applied. Previous to 
making the alteration, the degree of 
damping necessary for stability was 
supplied by the load of the aerial- 
earth system connected across the grid 
inductance.. Some. form of stabilis- 
ing device must, of course, be pro- 
vided. 
oo0oo0o0o 


LOCATION OF FAULTS IN MULTI- 
VALVE RECEIVERS. 

A great deal of time is often 
wasted in locating faults in sets by 
failing to work in a methodical 
manner. When the usual obvious 
tests have failed to reveal the trouble, 
it is a good plan to test through valve 
by valve. To do this the wiring must 
generally be disturbed, but much 
more time will probably be wasted 
by proceeding in a haphazard 
manner. _ 

Taking the’ case of a superhetero- 
dyne set which refuses to function, a 
pair of ’phones should be inserted in 
the anode circuit of the first detector, 
to make sure that this valve, together 
with any H.F. valves preceding it, 
are operating properly. The oscil- 
lator should next be tested by light- 
ing the valve and noting whether a 
strong beat note is produced when 
varying its tuning through the wave- 
length of an incoming carrier wave, 
the ‘phones still being connected to 
the detector. The first and second 
intermediate frequency valves may 
easily be tested by inserting a con- 
denser with leak and a pair of tele- 
phones in respectively the grid and 
anode circuits of the latter valve. 
Having ascertained that everything 1s 
in order up to this point, the grid 
condenser and ’phones would be 
transferred to the next valve, and so 
on. 

A similar plan should be adopted 
in dealing with other types of re- 
ceiver; a little careful thinking will 
indicate a suitable method of pro- 


cedure. 
oo0oo0o0 


TESTING FIXED CONDENSERS. 

Although fixed condensers are 
generally taken on trust, and, indeed, 
this confidence is well justified in the 
case of most reputable makes. it 
sometimes happens that a fault exists, 
giving rise to troubles which many 
amateurs find difficult to locate. 
There are two possible causes: lack 
of insulation and internal disconnec- 
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tion. Luckily, these may be. tested 
without elaborate apparatus by the 
use of a pair of "phones and a 4- to 
6-volt battery. Connect the ‘phones, 
Lattery, and condenser in series, and, 
if in order, a click will be heard as 
the circuit is ‘‘ made’’ (due to charg- 


ing current flowing from the battery: 


through the ‘phones into, the con- 
denser). No click should be heard 
as the circuit is broken. This would 
indicate a short-circuit, or, at least, 
faulty insulation. If no click is 
heard at ‘‘ make,’’ a disconnection is 
indicated. 

A large condenser will give a much 


? 


louder click than will a small one ; in 


fact, with practice, it is. possible to 


make quite a shrewd guess as to the 
actual capacity of the condenser 
under test. 

Another method of testing the in- 
sulation of: a condenser is to charge 
it up by connecting a battery across 
its terminals, 
seconds’ interval discharging through 
a pair of telephones. If in order, a 
click will be heard, again depending 
in loudness on the capacity and de- 
gree of insulation of the condenser. 

When making these tests, care 
should be taken that all contacts are 
clean, particularly those used for 
making and breaking, and that the 
insulation of the testing circuit is 
good throughout, avoiding partial 
short-circuits through the hody of the 


opera tor. 
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A SIMPLE TESTING BOX. 

The above-mentioned condenser 
test, and many others necessary for 
determining the insulation and con- 
tinuity of circuits and components, 
may be rapidly carried out with the 


help of the simple and inexpensive. 


test box illustrated herewith. A cìr- 


cuit diagram is given in Fig. 2. Any © 


experimenter not possessing a gal- 
vanometer or similar instrument will 


and after a few! 
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find that the slight trouble involved 
in the construction of such a tester is 
amply repaid. | 

All the parts, including a 44-volt 
dry battery, may be contained in a 
box about gin. x 4in. x qgin., fitted 
with an ebonite panel, on which are 
mounted a couple of telephone ter- 
minals, four sockets, and a flashlamp 
holder, such as may be purchased for 
a few pence. Two insulated flexible 
leads should be made, fitted at one 
end with plugs to fit into the sockets 


on the panel, and at the other end- 


with metal pins having an insulated 
sleeve, similar to the pin tags now 
sold. 

To test the continuity of a circuit 


TELEPHONES 
an — - -- =- -= > 
VECEPAUNE LAMP 
TEST N TEST 
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Fig. 2.—Circuit testing unit. 


of low resistance, one would plug the 
leads into the sockets marked ‘‘ lamp 
test,’ applying the pins across the 
component under suspicion. A glow 


would, of caurse, indicate continuity. . 


High resistance circuits and con- 
densers are tested by connecting 
‘phones to the terminals as shown, at 
the same time transferring the leads 


to the appropriate sockets. 
o0o00 


CONDENSERS IN SERIES. 
Although the insulation of fixed 
condensers of the paper dielectric 
type is, considering their compact- 
ness, of an extremely high order, it 
is possible’ that there will be onty a 
small margin of safety in the case 
of a coupling condenser of this pat- 
tern used in a resistance-capacity 


amplifier supplied with a high plate 


voltage. Mica condensers of suitable 
capacity are expensive and difficult to 
obtain. The plan of using two 
Mansbridge condensers in series 
solves the difficulty. If, for instance, 
two condensers of 0.25 mfd. are used, 
the actual capacity will be o.r2g 
mfd., and the total insulation resist- 
ance and dielectric strength will. in 
each case be twice that of a single 
condenser. 
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CRYSTAL DETECTORS. © 


The Electrical Properties of Contact Rectifiers. 
By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.L. 


(Continued from page 409 of the Sept. 23rd issue). 
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In the two previous sections of this : 
article the author discussed the formof : 
the D.C. and C.W. characteristics of : 
crystal detectors, and the effects on the : 
characteristics of external loads. : 
present article deals with the choiceeof : 
ihe best telephone resistance for different : 
conditions of reception, and some sources 

of distortion, other than those introduced 

by the rectification process, are indicated. 


common forms of crystal de- 

tector the relation between ie, 
the continuous rectified current, and 
E, the high-frequency signal ampli- 
tude, will be of the kind shown in 
Fig. 18. Suppose now that the 
high-frequency amplitude, instead of 
being constant, is modulated with a 
single pure tone to the extent M. 
Assuming for a moment-that the load 
in the detector circuit is a pure resistance, f.c., one which 
is the same for a changing current as for a constant cur- 
rent, then this modulation of the high-frequency e.m.f. 
will cause a variation MM in the i, line, and a correspond- 
ing variation AA in the magnitude of ie. In other words, 
the variation of high-frequency amplitude by. the amount 
M will produce an alternating component of rectified cur- 
“rent of magnitude 7, as shown in Fig. 18. This is essen- 
tially, and in its simplest possible form, the explanation 
of the conversion of a modulated continuous wave into a 
modulation frequency current by means of a crystal 
detector. 
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Fig. 18.—Relation between the continuous rectified current ic 
and the amplitude E of the high-frequency e.m.f. applied. 


One very important fact comes out from the inspection 
of this simple diagram. If the i, line, 7.¢., the ‘‘rectifi- 
cation characteristic,” is not appreciably curved over the 
range MM, then, whatever the nature of the variation M, 
i.c., whatever the wave-form of the modulation, the 
changes in i, will be a faithful reproduction of it; 7.c., 
the modulation frequency component of the rectified 
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current will be a faithful or undis- 
torted copy of the modulation. 
The straightness of the rectification 
characteristic is therefore.a very de- 
sirable feature of. a detector. ` For 
moderately large signal amplitudes, 
i.e., over about 0.4 or 0.5 volt, either 
of the more common forms of crystal! 
detector will fulfil this requirement 
in a very satisfactory manner, which 
is the chief reason for the generally 
acknowledged purity. of reproduction of modulation given 
by a crystal. 

The above must only be regarded as a very simplified 
introduction to the subject, which must be considered in 


rather fuller detail before practical conclusions can be 
drawn. 


Rectification of Modulated Continuous Waves. 
Continuous Current Side. 

It should be-clear froma consideration of Fig. 18 that 
if the range of variation MM of the rectification charac- 
teristic is sensibly straight, the mean value of the con- 
tinuous current will not be affected by the modulation. 
In fact, it can easily be shown that the alteration of the 
mean value of the rectified current, if any, is propor- 
tional to the curvature of the line MM. Moreover, if 
the modulation percentage, 7.e., the ratio of M to Æ, is 
small (in practice it will rarely exceed 20 per cent. or so), 
an appreciable curvature in the range MM will only 
pyoduce a very small variation in i. To a fairly 
close approximation, therefore, the effective input con- 
ditions, t.e., high-frequency resistance and input power, 
can be considered to be the same as for the unmodu- 
lated carrier wave. (More. accurately, the input power 
will be increased by the modulation in the ratio of 
(1+p7): 1, where u is the ratio of M to E. Thus a 
20 per cent. modulatign will only produce a 4 per cent. 
change in the input power for a given carrier wave ampli- 
tude.) The variation of the input power with the d.c. 
resistance of the modulation frequency load (¢.g. a pair 
of telephones) will therefore be of the same nature as 
already described in connection with the rectification of 
a pure continuous wave. | 


The 


Rectification of Modulated Continuous Waves. 
Modulation Frequency Side. 

The complete analysis of the crystal rectification of 
speech or music modulated continuous waves is an ex- 
ceedingly complicated matter, since the modulation is of 
irregular and changing wave form, and the load imped- 
ance varies considerably with the audible frequency at 
which it operates. However, useful deductions can he 
made by considering the simple case of single pure tone 
modulation. 
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Crystal Detectors- _ 
It was shown in the earlier part of the paper that in 
the rectification.of a continuous wave with a d.c. load 


in series with the detector, the continuous current could 


be expressed in the form 
t E. 
Re+R 
m which E, is an effective rectified e.m.f. and R, an 
effective internal resistance of the crystal. 
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Fig. 19.Curve showing the variation of impedunce (reactance 
and resistance) of å pair of 4,000 ohm telephones. Frequencies 
are shown against the points on the curve. 


Ín the same way it can be shown that for a modulation 
~. m=AM sin nt 
and for a load whose impedance is represented at the 
given frequency by 
Ln = Ra + jXn 
the modulation frequency component of the current in the 
detector circuit can be expressed in vector form by 
En 
La 
Ln + Rem 
where E, is an effective modulation frequency e.m.f. and 
Rem is an effective internal resistance of the crystal. In 
scalar form the above is equivalent to 


En 


eS ee ee 
"(Rat Rem) + Xx? 

It is clear that from the present point of view the 
important quantities of the detector are E, and Re», and 
it will be well to know something about their magnitude 
and variation. 

As in the case of the corresponding quantities in the 
rectification of continuous waves, both the effective 
modulation frequency e.m.f. and the effective internal 
resistance will depend on the carrier wave amplitude, the 
d.c. resistance of the load, and with the type and the 
individual specimen of the crystal. Only a general idea 
of the magnitudes of these quantities can therefore be 
given. | 

The first, the effective modulation frequency e.m.f. is, 
for any given conditions, proportional to A, i.e. to the 
amplitude of the modulation. For either perikon or 
galena, and for all signal amplitudes up to about one volt 
or so it will probably be about 0.5 to 1.5 times M. 

From the point of view of the circuit conditions, the 
effective internal resistance, Rem, is the more important 
quality. This depends on the carrier wave amplitude, 
the d.c. resistance of the load in the detector circuit, and 
on the crystal. It will in general be of the same order 
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of magnitude as the quantity R., for no load under the 
same conditions of signal amplitude. Thus, for galena, 
at moderately large signal amplitudes, it may be any- 
thing from 70 to 300 or 400 ohms, increasing as the signal 
amplitude decreases and increasing with the load for any 
given amplitude. For perikon under similar conditions 
it may be ‘anything from 300 to about 1,000 ohms. In 
both cases the effective internal resistance increases very 
rapidly as the carrier wave amplitude decreases from 
about 0.3 volt. Thus for galena it may be anything 
from 5,000 to 10,000 ohms for signal amplitudes Jess 
than o.1, and for perikon under the same conditions it 
will probably be from 10,000 to 20,000 ohms. The 
figures are necessarily somewhat vague, but will suffice 
to indicate the order of the effective internal resistance 
to modulation frequency currents under the specified con- 
ditions. It should be mentioned that for any given 
carries wave amplitude and d.c. resistance of the load 
the effective internal resistance appears to be independent 
of the amplitude or the frequency of the modulation. 

We are now in a position to consider the crystal as a 
transformer of high-frequency power into modulation 
frequency power, and to discuss the circuit conditions 
appropriate to its operation. 


Rectification of Modulated Continuous Waves. Crystal 


as Energy Transformer. 

It has been shown that the modulation frequency 
current can be expressed in terms of an effective modula- 
tion frequency e.m.f. divided by the vector sum of the 
load impedance and an internal resistance. 

The deduction of the most suitable telephone resist- 


. ance from this fact is complicated by the circumstance 


that the impedance of the telephone will vary greatly 
with frequency. For instance, the curve of Fig. 19 
shows the measured impedance of a pair of 4,000 ohm 
telephone receivers up to a frequency of about 1,500 
cycles. (It might be mentioned in passing that this ques- 
tion of telephone impedance is one on which information 
is lacking. Kennelly’s valuable work on this subject 
was mostly concerned with low resistance telephones of 
an early type, and the corresponding information about 
more modern varieties of higher resistance telephones does 
not appear to be available.) 

As in the corresponding case of continuous wave rectifi- 
cation, the most suitable telephone resistance will depend 
not only on the detector, but on the input conditions. 
Thus, if a constant input potential could be assumed, 
i.e., an input potential which was independent of the 
load imposed upon it, then the most suitable telephone 
resistance would be that which, over the most important 
part of the range of audible frequencies, gave an impe- 
dance comparable with the effective internal resistance of 
the detector. This would indicate the use of low resist- 
ance telephones (100 ohms or so) for. moderately large 
signal amplitudes (#.¢., up to about ten miles from a 
B.B.C. station), and higher resistance telephones’ for 
small amplitudes, #.e., for distant reception. 

It has already been pointed out, however, that a 
constant input potential is certainly not the condition of 
direct crystal reception. The actual input condition will 
be discussed more fully later on, but it may be stated that 
the efficiency of transformation of high-frequency input 
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Crystal Detectors— 
power into modulation frequency power is more likely to 


a ma decisive factor in determining the best telephone 
oad. 


in detail. Carrier wave amplitude 1 volt, with 15 per 
cent. modulation : assumed that at some given frequency 
the impedance of the telephone load is four times its 
d.c. resistance, with a ‘phase angle of 45°, i.e., equal 
resistance and reactance (see Fig. 19); galena detector. 
The curves of Fig. 20 show the variation of P,,, the 
modulation frequency power consumed in the telephones, 
with R, the d.c. resistance of the telephones, and also 
the variation of the transformation efficiency, ż.¢., P,,/P, 
under the same conditions. It will be seen that whereas 


Pn reaches a very pronounced maximum for a low value - 


of R (about roo ohms), P,/P, reaches a maximum for 
a much higher value of R (about 450 ohms), the maximum 
as the second case being very much flatter than in the 
hrst. 

This would suggest that telephone resistances of about 
500 and 1,000 ohms respectively for galena and- for 
perikon are suitable for operation at moderately large 
amplitudes. For small amplitudes, 7.e., for fairly dis- 
tant reception, it is probable that higher resistance tele- 
phones, up to about 4,000 ohms or even higher, could 
be used with advantage. In comparing different tele- 
phone resistances in any given receiving circuit, however, 
the effect of the telephone resistance on the input potential 
must be taken into account, and if. possible compensated 
for in the manner to be described later. 

Another feature of this variation of telephone impedance 
should be mentioned at this point. The efficiency of the 
telephone-detector combination depends on the relation 
between the telephone impedance and the internal resist- 
ance of the detector. Since the former varies greatly 
- with the modulation frequency, the efficiency of the com- 
bination will vary with frequency. In general it will be 
higher at the lower frequencies. This will obviously 
result in a certain amount of distortion in the telephone 
reproduction of the modulation. Thus even crystal 


Hackney and District Radio Society. 

Greater facilities for experimenting 
are now enjoyed by the members, owing 
to the Society's move to the “Holy 
Trinity Institute.” Mayfield Road, Dal- 
ston, E.8, where improved accommoda- 
tion is available. A programme of con- 
siderable interest has been arranged for 
the coming session. On October 12th 
Mr. G. V. Colle will give a constructional 
lecture on ‘Crystal Receivers.” 

Hon. Sec., Mr. Geo. E. Sandy, King’s 
Hall, Lower Clapton Road, E.S. 
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As an example, the following case has been worked out 
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reception is not free from distorfion. This matter is 
further complicated by the response characteristic of ‘the 
telephones, 7.¢., the variation of its acoustical. efficiency 
with frequency, a matter on which infori..1tion is lacking, 
but even if the telephones are free from any very pro- 
nounced natural resonance, this variation of the electrical 
efficiency described above will result in unequal treatment 
of frequency. Moreover, this variation with frequency 
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Fig. 20.—Curves showing the variation of modulation power Pn, 
and the transformation efficiency (the ratio E) with R, the D.C. 
4 resistance of the telephones. 


will be a maximum in the netghbourhood of the optimum 


. condifion, so it is probable that an efficient telephone 


resistance will be associated with greater distortion than 
an excessive and therefore inefficient telephone resist- 
ance. This is, perhaps, a matter on which it is unsafe 
to speak definitely in the present state of our knowledge. 
It can be said, however, that the greater part of any 
distortion that occurs in crystal reception is due to the 
variation of the electrical and acoustical efficiency of the 
telephone-crystal combination, the rectification process 
itself being comparatively free from distortion. 
(To be continued.) 


$ illustrative of the lecturer’s remarks. 
: The prizes won on the occasion of the 
FROM : Society's field day on July 19th were pre- 
: sented by Mr. Fogarty, who had also 
: kindly acted as judge. 

Mr. Donaldson received a handsome 
variable transmitting condenser, kindly 
given by Megsrs. Dubilier Condenser Co., 
for his most efficient all-round station. 

Mr. C. L. Thompson was awarded a 
pair of headphones, given by Mr. 
Fogarty, as a consolation prize. 

The receiver tuning competition was 
won by Mr. Lynn, the prize consisting 
of a variable condenser, given by Messrs. 


Clark & Co., of Manchester. The winner 


“ Fundamental 
Reception.” By 


The Golders Green and Hendon Radio : > Mr. Mawrice Child. 
ciety. : FRIDAY, OCTOBER Sth. 
Society : Sheffield and District Wireless Societu.— 


The opening meeting of the new session 
was held on Wednesday, September 23rd, 
when Mr. Maurice Child gave his first 
lecture of a series of six, entitled ‘“ The 
Fundamental Principles of Radio Recep- 
tion. Mr. Child’s lucid talk was greatly 
appreciated by beginners and advanced 
workers alike, and a number of interest- 
ing experiments were carried out 


At -7.30 p.m., at Headquarters. An- 
nual General Meeting. 
MONDAY, OCTOBER 12th. 
Hackneu and District Radio Society.—At 


Headquarters. Constructional Lecture: 
“Crystal Receivers.” By Mr. vV. 
Colle. 


WEDNESDAY, OCTOBER (4th. 


Bolton and District Radio  Societu.— 
Lantern Lecture: “ Radio Ramifira- 
cautions.” 
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of the Morse competition was Mr. C. L. 
Thompson, who received an ukra short- 
wave tuner, given by Messrs. Perrane & 


0. 

There still exist a few vacancies for 
new members, and applications for 
further particulars should be made at 
once to the Hon. Secretary, Mr. J. W.T. 
Crewe, 111, Princes Park Avenue, 
Golders Green, N.W.11. 
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_ BENJAMIN VALVE HOLDER. © 

During the past two years valve holder 
design has steadily developed and the type 
now which is universally adopted is one 


- Benjamin anti-microphonic valve holder. 


which can be screwed down to a wooden 
baseboard in the receiving set so that the 
valve is totally enclosed and behind the 
panel, and in which provision is made 
to prevent the transmission of mechanical 
shock to the filament. 

The new valve holder, produced by the 
Benjamin Electric Co., Ltd., Brantwood 
Works, Tariff Road, Tottenham, N.17, 
is made in two pieces, one of which is the 
valve holder proper and the other a sup- 
port carrying the terminals and fitted with 
extensions for screwing down. 


coiled spiral springs attach the valve 


holder to the mounting piece and render 


it perfectly free to vibrate. A most im- 


Four 


an attractive appearance. The insulation 

and dielectric properties of this valve 

holder can be relied upon, as bakelite is 

used as the insulating material. It is a 

component which is likely to become very 

popular in amateur constructional work. 
tł 
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A Review of the Latest Products of the Manufacturers, 


USEFUL RANGE OF BOX SPANNERS. 


For tightening up small nuts, particu- 


larly those of the 
small B.A. sizes, 
there is no better 
method than to 
employ a box 
spanner. 

A useful range 
of tubular spanners 
has been intro- 
duced by Fullers’ 
United Electric 
Works, Ltd., 
Woodland Works, 
Chadwell Heath, 
Essex, in which a 
useful modification 
to the usual model 
of box spanner has 
been made. A slot 
is made in the side 
of -the spanner 
through which a 
spring wire passes 
with sufficient pres- 
sure to make con- 
tact with one face gBox spanner for smali 
of the nut, thus B.A. nuts, in which a 
holding it in. the smali spring wire is 


end of the spanner. PE oan 
The usefulness of ner. 


this arrangement - 
will be at once appreciated by the amateur 
constructor. : 
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SPADE TERMINAL WITH PLUG AND 
SOCKET CONNECTION. 


Messrs. J. J. Eastick and Sons, 2, 
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' portant feature is that the Valve sockets, 
the springs and the connecting tags are 
all formed from one piece of metal, en- 
tirely removing any chance of intermit- 
tent contact occurring as may result when 
separate springs are linked between the 
tags and the sockets. The mouldings are 
particularly clean, giving the valve holder 


‘Dunstan’s Hill, London, E.C.3., have 
recently introduced a spade connector 
fitted with a plug on which the flexible 


The one-piece valve socket, spring and 
tag used in the construction of Benjamin 
valve holders. 
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New Amplion loud-speakers, types R S.1 
and R.S.10. 


The accompanying illustrations show 
two of the new type Amplion loud 
speakers. These instraments are undoubt- 
edly attractive and the sound cavities 


have been carefully designed to main- | 


tain faithfulness of reproduction. 


Eastick spade terminal with plug connector. 


wire is terminated. By this modification 
terminal connections are converted to the 
plug and socket system. This useful 
accessory will probably find many applica- 
tions when constructing and improvising 
experimental apparatus. 
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MAGNUM WANDER PLUG. 

By connecting a spool of resistance wire 
in one of the leads from the high ten- 
sion battery, accidental damage to the 
battery by short circuit is avoided, whilst 
the value of the resistance can be suffi- 
ciently high to limit the current to a 
value -nsufficient to burn out valve fila- 
ments. The resistance is best placed in 
circuit close up to the terminals of the 
high tension battery, and when wander 


Magaum wander plug. 


plugs are employed they can with advan- 
tage take the form of a spool of wire en- 
closed in the insulating handle of the 
plug. A plug of this type is manufactured 
by Messrs. Burne-Jones and Co., Ltd., 
Magnum House, 296, Borough High 
Street, London, S.E.1. It is well made 
and intended to replace one of the wander 
plugs of the high tension battery. 
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STRAIGHT LINE FREQUENCY 
CONDENSER. 


The first straight line frequency con- 
deser to become available is now obtain- 
able from Messrs. R. A. Rothermel, Ltd., 
24 and 26, Maddox Street, Regent Street, 
London, W.1. 


St ht lne frequency condenser, obtain- 
le from R. A. Rothermel, Ltd. 


It is a well-constructed American pro- 
duct and electrically, as well as mechani- 
cally, the design leaves no room for 
criticism. The moving plates are in con- 
tact with the end mounting pieces, whilst 
the fixed plates are supported’ by insulat- 
ing pieces in a manner that provides the 
best distribution of the electrostatic field. 
All plates are well bonded together and 
soldered into slots. The unusual shape 
of the moving plates can be seen in the 
illustration, and improved rigidity is 
obtained by the bridging piece which can 
be seen on the extreme end. It is pro- 
bable that condensers of the straight line 
frequency type will, before long, be 
generally adopted. 


Wireless 
| World 
VERNIER CONDENSER CONTROL. 


Among the several systems of gearing 
now applied for obtaining critical conden- 
ser adjustment, the new component intro- 
duced by The Silvertown Company, Silver- 
town, London, E.16, is of particular 
interest. 
type of variable’ condenser, and consists 
of -a toothed brass wheel, equal in 
diameter to the dial of the condenser, and 


The Verniometer reduction gearing, a 
product of The Silvertown Company. 


a bracket which serves as a bearing to 
a spindle carrying a worm wheel. The 
spindle is fitted with an engraved scale 
which provides a calibrated sub-division 
of the degrees on the condenser dial. For 
rapid adjustment the worm wheel can 
be taken out of mesh, or can be dropped 
into position, remaining against the edge 
of the toothed wheel by a snap action. 
Not only is the design ingenious, but this 
useful component possesses a high-class 
instrument finish. i 
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THE GRIPSO EARTHING CLIP. 

A spring metal earthing chp of simple 
construction is manufactured by Messrs. 
L. H. Reid & Co., 32, Victoria Street, 
London, S.W.1. It is fitted with a ter- 
minal for attachment of the earth lead, 
while a pair of points on the inner face 
are provided to give good contact. 


The “ Gripso” push-on earthing clip. — 


This clip is convenient for rapidly 
making contact with a clean pipe. 


0000 
NEW SPADE TERMINAL. 


An interesting spade terminal which 
we have had an opportunity of examining 


is that manufactured by Messrs. Part- . 


ridges, Ltd., Street, 


Birmingham. 


115, Northwood 


It can be fitted to almost any | 
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It will be seen from the diagram that 
a smal! chuck is provided to grip the end 
of the connecting wire. This consists of 
a rotating sleeve, in the end of which is 


Spade terminal with rotating sleeve for 
gripping the connecting wire. 


cut a tapering and eccentric hole. With 
the sleeve turned to the left the largest 
part of the tapering hole coincides with 
a circular hole in the. shank of the ter- 
minal. The wite is. then inserted and 
the sleeve turned to the right, when the 
connecting wire will be firmly gripped. 
The wire shows no tendency to work 
loose, and the terminal is suitable for 
holding both solid and flexible wire. 
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IGRANIC VARIABLE CONDENSER. 


The majority of readers are probably 
already acquainted with the general ap- 
pearince of the new type variable con- 
denser made by the Igranic Electric Co., 
Ltd., 147, Queen Victoria Street, London, 
E.C.4. The moving plates, which are of 
brass, are held in position on the spindle 
by means of a pin, whilst the shaft 
itself is tapered and slotted, producing 
a very rigid form of mounting. The small 
well-finished ball race acts as a thrust 
bearing at one end of the spindle. Con- 
nection is made to the spindle by means 
of a spiral connector recessed into one 
of the adjusting nuts. The fixed plates 
are supported at two points only, and 
attached by means of brackets to pieces of 
ebonite rod held between screws in the 
end plates. 

The condenser is fitted with a large 
diameter dial of attractive appearance, 
which is held in position on a plain shaft 


New type Igranic variable condenser. 


by means of a grub screw. The system 
of one-hole mounting, which has become 
so popular, is not made use of, and a very 
secure fixing is obtained by means of 
three screws, the process of mount- 
ing being quite easy with the aid of a 
template which is supplied. 
R 4I 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section will be continued week by week and will form an authoritative work of reference. 


“ A” Battery. American term for the 
low voltage battery or accumulator used 
for heating the filaments of thermionic 
tubes, i.e., the low tension battery, 
‘Cf. “B” BATTERY. 

Absolute Units. Units based upon the 
fundamental or primary units of 
Length, Mass and Time in the C.G.S. 
System, namely, on the Centimetre, the 
Gram, and the Second. Two systems 
of electrical units have been evolved 
based respectively on the electrostatic 
relations and the electromagnetic re- 
lations of the various quantities in 
electricity and called electrostatic units 
and electromagnetic units respectively. 
The practical units are convenient 
multiples or sub-multiples of the ` abso- 
lute units. Æ.g., 1 volt = 10° electro- 
magnetic units or 1/300 electrostatic 
units of potential. 

Absolute Unit of Current, E.M.F., Re: 
sistance, etc. See CunRENT, E.M.F., 
RESISTANCE, etc. 

Absorption (dielectric). When a condenser 
is charged the insulating medium he- 
tween the plates is subjected to the in- 
fluence of an electric field, and it is 
found that all media, other than gases, 
do not instantaneously acquire their 
maximum induction in an electric field. 
If a Leyden Jar or other condenser 
with solid diclertric be given a charge 
and its potential be measured by means 
of an electrometer, it will be found 
that the potential will fall for some 
time, but will eventually become con- 
stant. On discharging the condenser, 
the whole of the chare does not dis- 
appear immediately; successive dis- 
charges, gradually getting smaller, may 
be obtained, and are known as ‘*‘resi; 

. dual charges.” This time-lag in 
charging and discharging is said to be 
due to the absorption of part of the 
charge by the dielectric. 

The phenomenon is very similar to 
that exhibited by various substances, 
such as glass, when subjected to tor- 
sional strain, and- may thus be con- 
sidered as a sart of imperfect electric 
elasticity. It is interesting to note 
that gases, which have perfect mecha- 
nical elasticity, do not exhibit any 
dielectric absorption and that, amongst 
solids, quartz (used for galvanometer 
suspensions) has the most perfect 
mechanical elasticity, and shows also 
the least dielectric absorption. The 
standard air condenser of the Bureau of 
Standards has the two sets of plates 
supported on quartz pillars. 
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When an alternating potential dif- 
ference is applied to the plates of a 
condenser, the eal ae causes a cer- 
tain loss of energy (diélectric hysteresis) 
per cyc'‘e. Since the absorption de- 
pends on the time of charging, it fol- 
lows that the dielectric losses due to 
absorption decrease with increase of 
frequency, and therefore these losses in 
a condenser become smaller as the 
wavelength is shortened.. It is more 
Important to guard against absorption 
losses in a condenser for use on long 
wavelengths than on short ones. 


A.C. See ALTERNATING CURRENT. 


Accumulator. A battery of storage cells 
or secondary cells. See SECONDARY CELL. 


Acidometer. A hydrometer for measuring 
the specific gravity of accumulator acid. 


Acoustic Waves. Ordinary sound waver 
in a gas, liquid, or solid, propagated 
by successive compressions and rarefac- 
tions of the medium. The velocity 
depends on the elasticity and density 
of the medium, being 1,090 ft. per 
second in air at’ 0° C., and barometer 
pressure of 30 inches of mercury. 


Active Current. In-phase component or 
power component of an alternating 
current. The product of this current 
and the voltage give the true power. 
See ALTERNATING CURRENT and PHASE 
Dirrerence. Cf. WVATTLESS CURRENT 
and APPARENT POWER. 


Active Material (of accumulator). That 
portion of the plates which is acted 
upon and changed chemically during 


charging and discharging. See SECON- 
DARY CELL. 

Adapter. An accessory which enables an 
extension lead to be run from an 
ordinary lamp holder. See VALVE 
ADAPTER. 

Adjustable Condcnser. See VARIABLE 
CONDENSER. 


Another term for the 


Admiralty Unit. 
Equal to 0.0011 


Jar unit of capacity. 


microfarad. 
Admittance. The reciprocal of Zm- 
pedance. It is a measure of the extent 


to which a circuit allows an alternating 
current to pass through it, being equal 
to the cument divided by the voltage, 
irrespective of the phase relations. The 
unit of Admittance is the MHO. See 
and compare CONDUCTANCE. 


Aerial. The system of wires or conduc- 
tors suspended at a certain height 
above the ground and insulated there- 


from except for a connection to earth 
(or Counterpoise) through certain com- 
ponents of the sending or receiving 
apparatus forming a direct path for 
radio frequency osrillationa between the 
elevated wires and the earth. It is the 
elevated portion of the antenna used for 
radiating or receiving eiectrostatic and 
electromagnetic ether wares. See 
ANTENNA. 


Aerial: Artificial, Balancing, Cage, Direc- 
tional, Fan, Frame, Inverted “L,” 
Loop, ‘‘ T,” Umbrella, Unloaded. See 
ARTIFICIAL AERIAL, BALANCING AERIAL, 
ete. 


Aerial Circuit. The direct circuit through 
which the high frequency oscillations 
pass between aerial and earth. The 
circuit includes aerial and earth and all 
coils, condensers, instruments, etc., 
which make up the complete circuit. 


Aerial Insulation. Refers to the ingulation 
between the wires of the aerial and 
their supports, and not to any covering 
which the wires may possess. The wires 
are usually bare. 


Aerial Insulators. Insulators made of 
porcelain, glass, or other insulating 
‘material, used for connecting the aerial 
mechanically to its supports but at the 
same time separating it electrically. To 
be effective the insulators must be so 
shaped as to reduce the surface leakage 
in wet weather to a minimum, and at 
the same time to be capable of with- 
standing considerable mechanical stress. 
The outside surfaces should be highly 
glazed in order to limit the deposition 
of conducting material such as soot. 


Aerial Resistance. The resistance offcred 
by an aerial system to the passage of 
high frequency currents is not a simple 
Ohmie resistance, but is made up of 
three separate components. When an 
oscillatory current flows in the aerial 
system of a transmitter, the power 
delivered to the aerial is given by TFR. 
where R is the effective resistance and 
I the aerial current. 

The effective resistance may be split 
up into three components as follows :— 
(a) Radiation resistance, (b) Equivalent 
resistance accounting for dielectric 
losses, and (c) Ohmic resistance. 
Multiplying each of these by the square 
of the current gives respectively (a) the 
useful power radiated into space. (b) 
the dielectric losses, and (c) the power 
converted into heat in the wires them- 
selves. 
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The aerial resistance is not a con- 
stant quantity, but varies with the 
wavelength of the oscillations, usually 
having a maximum value at some par- 
ticular wavelength. 
ponents separately, it is found that the 
ohmic resistance is fairly constant at 
all wavelengths ; the radiation resistance 
reaches a sharp maximum at the natural 
wavelength of the aerial, and the dielec- 
tric losses are roughly proportional to 
the wavelength. 

The most efficient aerial is that in 
which the radiation resistance is high 
compared with the ohmic resistance and 
dielectric losses. This applies both to 
transmitting aerials and to receiving 
aerials. l 
Aerial Switch. A change-over switch by 
means of which the aerial is connected 
either to the sending apparatus or to the 
receiving apparatus as required. 


Aerial 
Tuaing Inductance. A variable con- 
denser or inductance connected in the 
aerial circuit for the purpose of varying 
the oscillation constant; i.e., for tuning 
the aerial circuit to respond to a par- 
ticular frequency or wavelength. Some- 
times both are varied simultaneously, 
but it is more usual to have a variable 
condenser in conjunction with a fixed 
or tapped aerial coil. 


Aether. See ETHER. 


Air Condenser. A condenser of either 
variable or fixed capacity in which the 
dielectric or insulating material between 
the plates consists of air at ordinary 
atmospheric pressure. See also Cox- 
PRESSED AIR CONDENSER. 


Air-Core Choke or Transformer.. A 
choking coil or transformer whose 
magnetic circuit contains no iron or 
other magnetic material. An air-core 
choke is usually included in a circuit to 
offer a high impedance or opposition to 
the passage of Aigh frequency current 
and a low impedance to current of low 
frequency. See CHoKING CoIL ARD 
TUNED ANODE. 

Air-core transformers are used mostly 
for high frequencies, e.g., for trans- 
ferring radio frequency energy from 
one valve to the next in a radio fre- 
quency amplifier. Used for low fre- 
quencies only in cases where it is neces- 
sary to maintain a constant mutual in- 
ductance between the two windings. 
See Transrormers and HicuH FRE- 
QUENCY’ TRANSFORMER.. mk 


Air Gap. In a magnetic circuit consist- 
ing of iron a gap is sometimes included 
in such a position that the lines of may- 
netic force have to pass a short distance 
through air. This is done so that the 
relationship between magnetizing am- 
pere turns and magnetic flux shall obey 
more approximately a linear law, t.e., 
to make the flux more nearly propor- 
tional to the magnetising current. This 
principle is sometimes applied to inter- 
valre tranaformers. 

The inclusion of the air gap con- 
siderably increases the reluctance of 
the magnetic circuit, and a greater 


Taking the com- 


Air Wires. 


Alexanderson Alternator. 


Alternating Quantity. 


Tuning Condenser and Aerial © 
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number of ampere-turns are required 
to produce the same flux density. An 
air gap results in the production of 
magnetic poles, N, S; one on each side 
of the air gap, which exert a demay- 
netising effect, and so reduce the resi- 
dual magnetism to a minimum when 
the magnetising current is switched off. 


Wires forming the elevated 
. part of an Antenna. 


; A high-speed, 
high-frequency alternator used for 
supplying the high frequency currents 
in some high power continuous wave 
transmitting stations. The machine is 
of the inductor type, and can be made 
to give wavelengths from 5,000 metres 
upwards. 

An electric or mag- 
netic quantity, such as current, volt- 
age, flux, etc., which reverses its direc- 
tion at regular time intervals, reaching 
successively the same maximum value 
in each direction, and repeating the 
same cycle in regular manner, is said 


‘to be “alternating” (as opposed to - 
“ continuous ’’). See ALTERNATING 
CURBENT. | 

Alternating Current (A.C.). An alter- 


nating current is one which flows first 
in one direction 
and then in the 
opposite direc- 
tion round a cir- 
cuit alternately. 
One way round 
the circuit is 
taken as posi- 
tive and the 
other as nega- 
tive. The time 


TIM 


- CURRENT + 


SINE WAVE OF 
ALTERNATING 
CURRENT 


intervals for the two directions are 


usually equal, and the instantaneous 
values of the current are equal in mag- 
nitude but opposite in direction after 
the expiration of equal fractions of the 
intervals. Alternating E.M.F.’s and 
magnetic fluxes may be defined in a 
similar manner. 

The sequence of values attained by 

e current in passing throngh one 
complete set of positive and negative 
values is called one Cycle (or WAVE, 
when the current is plotted as a graph 
to a time base). The time of one com- 
plete cycle is called the PERIOD or 
PERIODIC TIME, and the number of 
cycles passed through in one second is 
called the FREQUENCY or PERIODICITY. 

The ideal alternating current is one 
which obeys a sine law, i.e., one which 
gives a stne wave when plotted as a 
graph. This is sometimes called a 
“Simple Harmonic Law.” The instan- 
taneous value of a sine wave of current 
is given by t=L.sin.2¢ft, which I= 
maximum value reached by the cur- 
rent, f = the frequency in cycles per 
second, and ¢ = the time ìn seconds 
measured from the instant the current 
passes through its zero value and is in- 
creasing towards a positive value. 

The Effective Value or Virtual Value 
of an A.C. is defined as the value of 
the continuous current which would 
have the same average heating effect 
in a given fixed resistance. Since the 
heating at any instant is given by R, 


Alternating Current Circuits. 


` ance in henrtes. 
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where i is the current at that instant 


and R is the resistance, it follows thay 
the effective value of i will be 


y mean value of i?. The effective valuo 
is for this reason sometimes called the 
“ Root-Mean-Square” value (R.M.S. 
value). For sine waves the effective 


1 , 
value is F or 0.707 times the maxi- 


mum value. 
When two alternating quantities 
such as E.M.F., and current pass 
through their zero values at the game 
instant, and have their maximum posi- 
tive values at the same instant, they 
are said to be ‘‘in phase.” In all other 
cases they are ‘‘out of phase” (see 
PHASE DIFFERENCE). 
The rela- 
tionship between voltage and current 
in an A.C. circuit depends not only 
upon the resistance of the circuit as 
in the case of direct current, but also 
upon the inductance and capacity of 
the circuit and the frequency of the 
current. (a) Only in the case of a 


circuit possessing pure resistance with- 


cut the presence of inductance and 
caper y: is the current given by the 
voltage divided by the resistance 
(Ohm’s Law) and the true power by 
the product of volts and amperes as 
for direct current. The same condi- 
tions as for D.C. hold here because 
the current and voltage are in phase. 

(6) In a circuit possessing pure in- 
ductance without the presence of re- 
sistance and capacity, the current is 
given by A= V/2xf/L, where A and V 
are the effective values of the current 
and impressed voltage respectively, f 
is the frequency and L is th induct- 
The quantity 2rfL is 
called the “ Reactance’’ (X) of the 
circuit and is measured in ohms. The 
current in this case lags behind the 
voltage by 90° (see PHask DIFFERENCE). 
For a condenser, A=2xfC>»V, where 
C is the capacity in farads, and the 
current leads the voltage by 90°. hg 


~** Reactance’’ in this case is i: 


2rfc 
ohms, and is sometimes called * Capa- 
city Reactance,” being negative with 
respect to “Inductive Reactance.”’ 
When a circuit contains both induct- 
ance and capacity in series the resultant 


reactance is equal to 2*/L— FE ohms. 


(c) In the general case where the 
circuit possesses both resistance and 
reactance in series the current is driven 
by 

V 


~ VIRX?’ 


and is out of phuse by an angle 
less than 90°. f the reactance is 
due to inductance the current lags, 
and if due to capacity it leads 
the voltage. The tangent of the angle 
of phase difference is equal to the ratio 
of reactance to resistance. The ratio of 


` volts to amps. is known as the Imped- 


ance (Z) of the circuit, so that 
for the case considered, Z=¥vR’+ X? 
ohms. (See Power 1n A.C. Crecourrs.) 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,’ 139-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


SUPERSONIC v. NEUTRODYNE. 


Sir,—Captain Round’s letter in your issue of September 23rd 
removes a misunderstanding on my part of the significance of 
the paragraph which he himself quotes from his article, but I 
think in all fairness Captain Round must admit that the para- 
graph in question is a trifle misleading. 

I am bound to confess that Į concluded from what he had 


written that to construct a good supersonic heterodyne receiver 


it was necessary to precede the beat tone filter by a high- 
frequency filter which would reduce a near-by wave to kọ 
part of its intensity. This conclusion was depressing in the 
extreme, as the significance was apparently that a supersonic 
receiver was ineffective unless preceded by an equally selective 
neutrodyne. 

I take it, from a perusal of Captain Round’s letter, that the 
maneeuvre of ‘‘dodging from one position of the heterodyne to 
the other’’ is to be regarded ‘as legitimate tactics in the case 
of a near-by station; at any rate I think that without this 
possibility even the two tuned H.F. circuits he specifies would 
be insufficient protection. 


On this basis I am entirely in agreement that there are occa- 


sions on which something must be done to improve the selec- 
tivity of a plain supersonic set, and the reduction of a “ second- 
channel ” station to 1/75 of its intensity at a corrected tuning 
is an excellent basis of reckoning which Captain Round has 
put forward. | 

With regard to the ways and means for attaining such selec- 
tivity I am bound to say that I prefer a high-frequency tuner 
with the usual ‘‘tune—-stand by ” arrangement to one in which 
both high-frequency circuits are always operative. I have spent 
a whole evening here working with a supersonic set having a 
considerably lower intermediate frequency than that specified 
by Captain Round, and have received a very considerable 
number of British and Continental stations without the slightest 
difficulty from ‘“second-channel ” interference. In this case 
the type of aerial I described in my previous letter is of great 
service, and presents no difficulties of construction which are 
worth considering in comparison with that of a mechanical con- 
nection between two condensers. At the same time, should a 
troublesome interference arise, a secondary circuit is available 
whieh will give an even greater selectivity than Captain Round’s 
flat-tuned anode circuit. P. W. WILLANS. 

Bedford. 
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EARLY ELECTRICAL WIRE TRANSMISSIONS. 


Sir,—Referring to a statement in the article on “Photograph 
Transmissions by Wire and Wireless,’’ in your issue of August 
5th, perhaps I may point out, as my father, the late F. C. 
Bakewell, invented the copying electric telegraph, that this was 
shown to the Prince Consort at Buckingham Palace in 1850, 
when excellent transmissions of his signature and of messages 
were effected. Later transmissions were carried out between 
London and Paris, and vire versa, and for the specimens ex- 
hibited at the Great Exhibition of 1851 my father was awarded 
the Council Medal. : 
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The messages were written with non-conducting varnish and 
received electrically on specially prepared paper on the receiv- 
ing instrument, the synchronisation of the sending and receiving 
cylinders being essential. 

My father, Frederick Collier Bakewell, and not Mr. Bain, 
was the inventor. ARMITAGE BAKEWELL. 


Plymouth. 


“APERIODIC” AERIAL CIRCUIT. 


Sir,—In the course of Donen E I have come across a 
circuit which I send herewith for the benefit of vour readers, 


and which, I think, is rather novel; at any rate I cannot recall 
having seen anything like it. It will be seen that the grid 
coil is the secondary and is not connected electrically to the 
aperiodic.” 
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aerial, which is 

I find with my aerial, which 
is about the average, that a 
tapped inductance with a total 
of, say, 80 turns in the second- 
ary or grid cail gives loudest 
signals. The primary or aerial 
coil, connected direct to the 
anode, may be‘any size, accord- 
ing to coupling; in my case a 
No. 75 gives best results. It is 
better without a condenser 
across the telephones. The posi- 
- tive side of L.T. is earthed, but 
Aa E TTN used bY for broadcasting or short waves 

i ` I get better results if the bat- 

tery is disconnected altogether from earth 

Of course, in place of a tapped coil a No. 75 plug-in coil can 
be used, tuned with a 0.0005 mfd. condenser. 

With larger coils 5XX comes in very well, but the L.T. battery 
must be earthed. F. READING. 


Manchester. 


AMATEUR MORSE. 


Sir,—With regard to the letter of G2BAS, I think all of 
us who are really trying to carry on some form of investigation, 
and not merely exchanging messages, will most heartily agree 
that well-spaced keying at 10-12 wpm, with QSZ in addition, 
usually saves time in the end and makes for accuracy. High 
speed keying is all very well for school-trained operators 
on the lower frequencies; but most of us have “picked up” 
our morse in more or less unorthodox ways, and we are operat- 
ing in conditions where QSS and QRM in violent forms have to 
be contended with. If we want reports—and to most of us they 
are essential—slow sending and good spacing must be the rule. 
In answering ‘‘ Test” and “ CQ” calls it often pays to slow 
right down to 5 wpm. A steady slow call attracts attention 
when a faster one does not. That is one of the reasons why 
SOS is sent at five wpm by International rule. 

Pirbright, Surrey. ERNEST H. ROBINSON (G5YM). 
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Information Dept. should make use of the Coupon in the Advertisement Pages. 


Volume Control. 


I have attached a two-vatre amplifier 
to my crystal eet for loutl-speaker 
work, but volume ie slightly too 
great, but when one valve ts cut out, 
signals are not nearly strong enough. 
How can I best control the volume 
from the two valves? 

W.R. (Elstree). 


One method would be to connect a 
variable grid leak of reliable type across 
the secondary of your second transformer. 
A second method would be to use a loose- 
coupled tuner in conjunction with your 
receiver. By this latter method inter- 
ference could be minimised. 
account attempt to control volume by 
“detuning” or reducing your values of 
H.T. and L.T. 

0000 


Adding H.F. to a Superheterodyne. 


Please criticise the attached diagram, 
which shows my effort at adding a 
high frequency amplifier to my ruper- 
heterodyne. It has been a failure. 

H. B. (Sheffield). 


Our correspondent shows a tuned trans- 
former of comparatively low resistance 
used as a coupling between the H.F. valve 
and the first detector. His failure to 
obtain results is almost certainly due to 
the fact that the former valve is oscil- 
lating. The damping of the circuits as 
shown by him, using a frame aerial, is 
low, and either artificial damping or 
balancing must be resorted to. 

An untuned high resistance transformer 
could be used, or a hetter course would 
be to add a stage of neutralised high fre- 
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Fig. 1.—Neutralised stage o! H.F. amplification preceding a 
- superheterodyne receiver 
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quency amplification. This will add 
another tuning control, which, however, 
from the operating point of view, might 
well be made fairly flat, by using fine 
wire coils. With this modification, neu- 
tralised transformers as described on page 
3570 of our issue dated September 16th, 
1925. A circuit diagram is given in 


Fig. 1. 

The grid return lead of the frame cir- 
cuit, as shown by our reader could, of 
course, be connected through a potentio- 
meter to L.T., thus stabilising the set, 
but we are sure that either of the other 
two alternatives suggested above would 
be productive of better results. 
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Long-wave Neutrodyne. 


Z am thinking of constructing a neutro- 
dyne recèiver with provision for the 
insertion of loading coils for the 
reception of 6XX. Would this be 
better than to use interchangeable 
transformers? C.E.B. (Coulsdon). 

The first alternative suggested would 
seem to be rather impracticable, while 
the second will, unless the design is 
carried out with extreme care, intro- 
duce complications. We would strongly 
recommend this reader, and others who 
wish to make or adapt standard neutro- 
dynes for the longer waves, to confine 

themselves at present to the 250-550 

metres waveband. At a later date, when 

it is felt that the receiver is thoroughly 
understood, one may begin to experiment 
in this direction. Incidentally, when com- 
paring American and British designs, one 
should remember that the engineers of 
the former country 
T* have only concerned 
themselves with the 

usual broadcast waves. 

Seale it ke re- 

garded as essential that 

the receiver operates 
on the longer waves, 
our correspondent is 
referred to the article 

“ H.F. Amplifier De- 

sign” in the issue of 

September 16th. The 
Í , balanced H.F.. ampli- 

fier-detectar described 

‘ there is to be recom- 

- mended. A one- or 

two- valve low fre- 


quency amplifier may, of course, be added 
for loud-speaker work. 
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A Short-range Loud-speaker Receiver. 


l am situated less. than 300 yards from 
2LO. My crystal act already gives 
signals easily audible on a loud- 
speaker, but not quite loud enough 
for comfortable listening. Please re- 
commend a simple circuit, using one 
valve and a good L.F. choke already 
in my posscssion, which will give the 
slight extra volume required. I wish 
to be able to still use the headphones, 
sometimes with and sometimes with- 
out the valve. 

. W.T.J. (London, W.) 

The circuit given in Fig. 2 might 

be tried. The valve should be of a 


oD 
8° iw, 
= LS. 
0125mfd A 
ba PRs 
i E P 
F t 
c2 ) he 
= wz ix 
oS a © Imfd | 
O if i 
\ ¥ L 
i T G.B/+ roe 
= 0-:0005mfd 
+L 


Fig. 2.—Crystal receiver with choke couple 
valve amplifier. 


‘vpe capable of handling a fair amount 
of power, and having at the same time 


a good magnification factor. 


0000 
Accumulator Troubles. 
My accumulator, which has given 
satisfactory service for several 


months, has suddenly commenced to 
froth. Can you give me any in- 
dication of the cause and cure? 


H.A. (Hoxton). 


The cause is due to certain impuri- 
ties in the electrolyte, probably caused 
by “ topping ” with household tap water 
instead of using distilled water. The 
remedy is to empty away the electrolyte 
and thoroughly wash out the accumulator 
with distilled water, afterwards refilling 
with fresh electrolyte. 
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Distant Control of Receiver. 


I have constructed a act for loud-apeaker 
-~ work on the local station only and 
wish to place it upstairs near the 
lead-in. In order to switch on or off 
downstatrs, can ] extend the L.T. 
leada? W.D.B. (Twickenham). 
The filament leads, should not be 
extended, -otherwise they will act as a 
counterpoise, and certainly in the case of 
some valves the voltage drop in the leads 
may be sufficient to necessitate the em- 
ployment of a higher voltage accumu- 
lator. The correct procedure is to use 
a suitable relay. l 
o000 


A Simple’ Two-valve Receiver with Jacks. 


IT require a moderately: selective two- 
valve receiver (det. and L.F.), cap- 
able of working a loud-speaker on 
2L0, and perhaps NN. Please give 
a circuit using plug-in coils, also jacks 
to change from one to two valves. 
Will this eet give really sufficient 
volame, and also bring in other 
stations? I already have 120 ohm 
loud-speaker and headphones. 

L.F.G. (Teddington). 

Fig. 3 shows a suitable circuit. When 
the plug is withdrawn, both filaments 
are switched off. A simple tune- 
standby switch is, fitted. If good com- 
ponents and suitable valves are used, 
sufficient volume for an ordinary room 
will be abtained from the local station, 
and, under moderately favourable condi- 
tions, particularly after dark, other 
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The By-pass Condenser. 


I notice that in many published circuit 
diagrams a large fixed condeneer is 
shown connected across the high- 
tension battery, while in others it is 
omitted. Is there any rule for this? 

J.W.S. (Bristol). 


It may be taken that any set is im- 
proved by the addition of a by-pass con- 


Fig. 3.—Two-valve broadcast receiver with jack switchings. 


stations may be received on headphones. 

An output telephone transformer will, of 

course, be required for the low resistance 

Joud-speaker or phones, and is shown con- 

nected to the plug. 

0000 
Dry Cell L.T. Battery. 

Is it possible to operate a small power 
valve consuming 0.25 amp. at 6 volts 
from dry cells? 

R.A. (Manchester), 
It is certainly possible to do this by 
obtaining four dry cells of the type 
recommended for use with the one-volt 
type of dull-emitter. The four cells 
should, of course, be connected in series. 

An accumulator would however, give 

more satisfaction. 
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denser, the function of which is to afford 
a low resistance path to high- or low- 
frequency currents which would otherwise 
have to pass through the aigh tension 
battery. When new, the resistance of 
this latter is, or should be, negligible, 
and the shunting condenser is admittedly 
almost unnecessary. As the battery ages, 
its resistance may increase to quite a 
high value. It is merely for convenience 
in drawing diagrams that the condensers 
are sometimes omitted. 

A study of the circuit diagram of 
certain types of multi-valve amplifier will 
show that voltages due to incoming signals 
would be set up across the high resistance 
battery and applied to the other valves 
in a manner not intended by the designer. 


r 


OCTOBER 7th, 1925. 


The need for providing an alternative 
path of low impedance is_ therefore 
apparent. The shunting condenser may 
have a capacity of 1 mfd. or more, but 
if only high frequency currents are being 
dealt with, 0.01 mfd. is sufficient. 
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The Untuned Aerial. 


Is there any real advantage in tuning 
the uerial circuit? I am surprised to 
ace that an increasing number of 
madern receivers make use of the 
untuned system, and would expect a 
loss of efficiency. 

M.V.H. (Cambridge). 

Carefully conducted tests tend to show 
that, as far us the middle and lower broad- 
casting wavebands are concerned, there is 
very little, if any, advantage, as far as 
signal strength is-concerned, in.separately 
tuning the aerial circuit. The need for 
tuning, however, increases rapidly with 
the wavelength. and the method is un- 
suitable for waves over 600 mctres. 

A factor to be considered is that of 
practicability, and if a receiver can be 
made almost as efficient with one less 
control, it is likely to give better results 
in operation. 
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H.T, from D.C. Mains. 


One hears conflicting opinions as to the 
possibilities of using D.C. mains as 
H.T. supply. l am on a 110-volt 
circuit which is reputed to be noisy. 
I should like your views on the aub- 
ject before embarking on the con- 
struction of a filter circuit unit. TI 
use a crystal detector and two L.F. 
valves for reception of the local 
station only. H.L.S. (London). 

It may be said that, broadly speak- 

ing, very satisfactory results may be 
obtained from this source of H.T. supply, 
although certain precautions must be 
taken. In the first place, a double filter 
with two chokes and three condensers 1s 
generally necessary. As there is often a 
difference of potential between the 
earthed main and the set “earth ” it is 
necessary to use either a counterpoise or 
to use the mains as earth, for which pur- 
pose they are adequate when dealing with 
a strong signal. From the point of view 
of absolute quietness, this would seem 
preferable to the other expedient of 
connecting a large condenser in the earth 
lead. <A set such as our correspondent 
describes should be admirably suited 
to this method, and we can recommend 
its adoption with considerable con- 
fidence. Main H.T. supply seems to be 
generally unsuitable for detector and 
H.F. valves. Luckily, these are generally 
of a type taking low anode currents, and 
can be adequately fed from dry batteries 
at a not tuo heavy expense. A very prac- 
tical arrangement jis to combine the two 
sources of supply, using the mains only 
for the L.F; valves. Our experience 
tends to prove that this source of supply 
works best when a crystal detector is 
used. Under suitable conditions it is 
impossible to hear any commutator hum, 
even with the ear near the loud-speaker. 
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OUR INFORMATION SERVICE. 


XPERIENCE shows that it is a difficult if not im- 
possible task to attempt to cover, solely by means 

of the articles appearing in this journal, all the likely 
problems with which a reader may be faced i in the course 
of his experiences. On this ac- 
count an information bureau may 
be regarded as an essential 


end with the publication of the 
journal, but that we should give 
the utmost service Downie in 
addition. 


With this end in view, we have made special arrange- | 


ments and have extended our information department so 
as to enable us to deal through the post with future 
readers’ questions sent in to our Information Department 
without making any charge. 


A Free Service. 


We shall continue, as in the past, to publish such 
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questions and replies as in our opinion are of general 
interest, and, in addition, every question will receive a 
reply through the post. 

In order to assist us in carrying out this work to the 
satisfaction of all readers, we hope that readers in turn 
will co-operate with us by wording their questions as 
concisely as possible, and only 
one question should be sent in at 
a time, whilst each enquiry 


in detail. elsewhere in this issue. 
Among the exhibitors will be 
found those manufacturers who in 
_the past have endeavoured to pro- 
vide reliable components for the home constructor at 
moderate prices, and the steady development which is 
taking place in the design of receiving apparatus is bring- 
ing their products up to a high standard. 

A perusal of the list of exhibitors will reveal that this 
exhibition is not a repetition of that recently held at the 
Albert Hall, and that much of the apparatus is of -new 
design and has not been previously shown. 
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J| HERE are very few wireless receivers in existence 
at the present time that can be operated and 
maintained by a non-technical listener without 

advice and assistance from some outside source. ‘The 
difficulty does not [ie in the tuning controls; many re- 
ceivers have been produced in which the tuning is confined 


to a single control and even in receivers in which the. 


tuniag is more complicated it is not long before the novice 


learns to recognise the effect on the strength and quality 


of reception produced by each adjustment and to tune 
automatically by ear with the precision of an expert. 
When signals fail, however, and it is impossible to 
restore them by any tuning adjustment, it is necessary to 
call in the services of an expert to make a series of elimi- 
nating tests to locate the fault. The trouble will generally 
be found to lie in the H.T. or L.T. batteries or in the 
valves ; it is only rarely that the trouble is located in the 
components or wiring of the receiver. If H.T. batteries 
and valves lasted indefinitely, it would only be necessary 
to have the L.T. battery recharged when signals failed, 
but with wireless receivers at their present state of de- 
velopment, a stoppage may result from any one of the 
three causes mentioned above. . 


Maintenance. 


In the receiver about to be described, therefore, special 
provision has been made for isolating the cause of trouble 
in the event of failure of the receiver. A voltmeter is 
fitted on the front of the panel to indicate the voltage 
of either the L.T. or the H.T. battery, and the valves 
are mounted by themselves in a special compartment at 
the back of the receiver. Thus the operator has access 
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With Special Provision for Maintenance 
of Valves and Batteries. 


By F. &. DEVEREUX,. Giot; 


to the valves without being able to tamper with other 
components. When the receiver ceases to function, there- 
fore, the voltage of the L.T. battery should be tested 
by pressing the left-hand stud below the voltmeter. If 
the voltage indicated is less than 1.8 volts per cell of the 
accumulator, the necessity of recharging is indicated. 
Assuming that this charge has been given and that signals 
are still absent, either the valves or the H.T. battery 
require attention. The voltage of the H.T. battery 
can be tested by pressing the right-hand stud of the volt- 
meter switch. The H,T. voltage can generally be reduced 


considerably before a diminution of signal. strength can 


be detected, so that if the H.T. battery is at fault it 
will be at once indicated by the voltmeter. Having ascer- 
tained that the supply batteries are in good condition, the 
fault must rest either in the valves themselves or in the 
internal wiring of the receiver. The only satisfactory way 
of testing the valves which is available to the average 


listener is to substitute each valve by another of the — 


same make, which is known to be in a good ‘condition. 

It will be seen that all these operations can be per- 
formed without any knowledge of wireless or even of elec- 
tricity,-and only in the event of failure of one of the 
components in the receiver is it necessary to call in tech- 
nical advice. All the components other than the valves 
and tuning controls are housed in one compartment, which 
is normally sealed to prevent tampering with the 
wiring. . i 
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VOVOQ 
000075 mfd 
0:0003 mfd 


Fig. 1.—Circuit connections adopted in the receiver. 
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Singie Control Two Vaive 
Reoeiver.— — 

A circuit diagram of the 
connections is given in Fig. 
1. It will be seen that the 
first valve operates as a de- 
tector with fixed reaction 
coupled to the aerial tuning 
coil. The second valve 
operates as a power ampli- 
fier, and it is intended that 
a loud-speaker should be 
used exclusively with the set. 

Reaction is incorporated 
‘vith the object of economis- 
ing filament current, as an 
additional stage of L.F. am- 

: plification would be neces- 
sary if the first valve were 
operated purely as a de- 


Fig. 2.—Drillio 
. on unde 


Se È 


details of the front ‘panel. Sizes of holes are as teltew A, drii an d tap, 
de; B, 1/8in. dia., countersunk for No. 4 wood screws;: 
dia., countersunk for No. 4 B.A.. acrews; . 


E, 1/4in. dia.; F, 


`, 


Fig. 3—The valve panel. Sizes of holes are as follow: A, 1/8in. dia., countersunk for Ne. 4 wood 


screws; B, 5/32in. dia., countersunk for No. 4 B.A. screws; C, 1/4in, dia 


tector. The chief difficulty with fixed reaction is that 
the degree of. reaction varies from point to point as the 
tuning condenser is rotated. The larger the capacity 
across the tuning coil the greater is the reaction coupling 
necessary to produce oscillation. Assuming then that the 
reaction has been adjusted with the condenser all out so 
that the set is just off the oscillation point, it will be found 
that reaction is very weak with the maximum capacity in 
circuit, and the. set is therefore less sensitive than it 
might be. ‘To overcome this difficulty a fixed condenser 
of 0.00075 mfd. .capacity was connected permanently 
across the A.T.I., and the variable tunmg condenser was 
given a capacity of 0.0003 mfd. Thus the change in 
capacity produced by a 180° movement of the condenser 
dial is only a small proportion of the total tuning capacity 
in circuit. This has a corresponding effect on the reaction 
which varies only slightly over the tuning range provided 
by the condenser. Thus it is possible to set the reaction 
so that the receiver is sensitive over the whole range of 
the tuning dial. 

The aerial tuning and reaction coils are wound side by 
side in the slots of a unit similar to a H.F. transformer. 


IO 


122 
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It is necessary to adjust the 
number of turns in both: the 
coils to suit the constants of 
the aerial with which the set 
is to be used, and unless two 
stations” happen: to. have | 
wavelengths* close- to ene 
another, separate units: must 
be used for each station. It 
is intended that the receiver 
be used for Daventry and 
the local station with per- 
haps another B.B.C. station 
when favourably situated. 
Filament resistances have 
been omitted, as these would 
introduce further variable 
factors. A. push-pull fila- 
ment switch is connected in 
the — L.T. lead for the 
purpose of switching the 


Fig. 4.—Dimensions of 
the sides and top of 
the cabinet which are 
assembled to support 
the vertical ebonite 
panels and screwed 
in position before wir- 
ing is commenced. 
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, Front panel of the finished 
receiver. 


receiver on and off. Two 
tappings are taken from the 
H.T. battery, one for the de- 
tector valve and the other, 


which includes the full volt- 


ave of the battery, for the 
amplifying valve. The con- 
nection to the. voltmeter is 
taken to the latter tapping, 
as any falling off in the volt- 
age of the supply to the de- 
tector valve would be at once 
indicated in the total volt- 
age. The connections of the 
voltmeter and its associate 
switch are clearly shown in 
the diagram. The volt- 
meter is\of the three-terminal 
type with a common nega- 
tive terminal for both 
ranges. 


Construction. 


Most of the components 
are mounted on two vertical 
ebonite panels screwed to a 
wooden baseboard 11#in. x 
4hin. x gin. The front 
panel is illustrated in Fig. 
2, in which details are given 
of the holes which it is neces- 
sary to drill to accommodate 
the components specified. 

The valve panel (Fig. 3) 
is $in. shorter in length, as 
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LIST OF COMPONENTS. 


A Ebonite panel, 12in. x 4}in. x jin. 
1 Ebonite panel, 11}in. x 4}in. x jin. 


1 Variable condenser, 0:0003 mjd. (“ U.ility,”” Wilkins & Wright). 


1 Fixed mica condenser, 0:00075 mfd. (1.C.C.). 
1 Fixed mica condenser, 00003 mfd. (Igranic-Freshman). 


1 Grid leak, 2 megohms (Darco). 


2 Mansbridge type condensers, 1 mfd. (T.C.C.). 

1 Intervalve transformer (General Radio, Type 84). 

1 Moving coil volimeter, double range 0-6 and 0-120, with 
~ common negative ‘terminal (Sijam). 

1 Push-pull fila nent switch (Lissen). 

1 Grid bias battery (Sie:nens, G.1.). 


12 Flush filing valve sockets. - 


Wander plugs, terminals, wire, etc. 
Mahogany, jin. thickness, for container. 
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Interior view with the left-hand inspection panel removed. 
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Interior of the valve compaflt- 
ment 


it is screwed to a batten run- 


‘ning across the baseboard at 


right angles to the sides at a 
distance of sin. from the 
front.edge. Having screwed 
the panels to the base, it is 
necessary to construct the 
portion of the cabinet illus- 
trated in Fig. 4. This, to- 
gether with the baseboard, 
forms the compartment at the 
back of the cabinet for the 
valves, and also serves to 
strengthen the vertical ebon- 
ite panels which are screwed 
to battens on the underside 
of the top piece. The dis- 
tance between the outside 
faces of these battens should 
be sin. to correspond with 
the spacing of the panels on 
the base. 


Assembly. 


With the exception of the 
intervalve transformer and 
the grid bias battery, the 
components are mounted on 
the two vertical panels. 
Flush-fitting valve sockets 
are employed throughout, 
for the valves and also for 
the tuner unit. The conden- 
ser is one-hole-fixing, as also 
is the ‘‘ on-and-off ° switch. 
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Singlé Teatro] Twò Valve Réceiver.— 

A moving coil voltmeter of good quality is recommended, 
and it is ‘essential that the type chosen should have a 
common negative terminal; there are several types of 


a 
< P pz 
Fig. 5.—Details of voltmeter push switch. 


doublé-range voltmeters on the market which employ a 
common positive terminal, but these cannot be used with- 
out modifying the internal wiring. The best method of 
cutting the hole for the volrmeter is to describe a circle 

2iin. sn diameter, and then to drill a series of holes 


Fig. 6.—Wiring diagram. 
The transformer and grid 
bias battery are mounted 
on the baseboard. 
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close together with the hand-drilļ.. The holes should then 
be carefully broken into one another and the centre disc 
of ebonite pressed out. The positions of the holes for 
the set screws securing the voltmeter have not been shown, 
as these will be marked with a scriber 
when the voltmeter is in position. De- 
tails of the voltmeter switch are given 
in Fig. 5. This switch must be so 
designed that it is impossible to leave 
the voltmeter accidentally in circuit. 
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A moving coil voltmeter of good NNA he 

qualit be d A a 
y consumes between 10 and 20 AFH. JE 

milliamperes—a current which would i A | 

soon discharge a H.T. dry battery. Y 


It is, therefore, necessary to use a 
push switch, so that the voltmeter will 
be in circuit only while the button is 
pressed. If two independently 
operated switches of this type were Fig.7—Sectunal view 
used, however, it would be possible used for the tuner 
to short-circuit the H.T. battery by ae 
pressing both the buttons.at the same 
time. It was with the object of over- 
coming this difficulty that the switch 
illustrated i in Fig. 5 was evolved. The 
two fixed contacts connected to the 
positive terminals of the voltmeter are 
` mounted on an ebonite bar A which 
carries also a bearing bracket B An 
ebonite rocker R is pivoted at its 
centre in the bearing bracket, and car- 
. Kies at each end contact studs con- 
nected respectively to +L.T. and 
= +H.T. by means of short flexible 
leads. Silver or platinum contacts 
are unnecessary here, and if the heads 
~ of the screws ‘are tinned with the 
soldering-iron, a perfectly satisfactory 
contact will be obtained. The switch 
is operated by two ebonite push- 
buttons P fitted in holes drilled in the 
front panel, and the rocker is kept 
normally in a horizontal position by 
a phosphor-bronze leaf-spring S. The 
switch can be assembled and adjusted 
on the base A before finally fitting to 
the panel. 

The only other components carried 
by the front panel are the terminals 
and the fixed tuning condenser which 
is mounted in the position shown in 
Fig. 6, between the ‘‘ Aerial ` and 
a Earth ” terminals. Blind holes 
were drilled at A in Fig. 2 for the 
purpose of securing this condenser, 
but countersunk screws fitted from the 
front of the panel may be used if the 
appearance of the heads of the screws 
is not objected to. 

The 1 mfd. condensers connected 
across each section of the H.T. 
battery are mounted on the back 
of the valve panel with their 
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Single Control Two Valve Receiver.— 
terminal contacts facing inwards towards the front 
panel. l | | 

The panels with their components in position are now 
finally screwed to the baseboard, and the section of. the 
cabinet illustrated in Fig. 4 is screwed in position. 

Wiring. : 

The wiring can now be proceeded with according to the 
diagram given in Fig. 6. The panels have been opened 
outwards in the-diagram and laid side by side with the 
- valve panel at the left-hand side and the front panel at 
the right-hand side of the diagram. The two components 
` mounted on the baseboard, namely, the intervalve trans- 
former and the grid bias battery, are shown at the bottom 
of the diagram. 

The position of each component has been carefully 
chosen with the object of making the wiring as short 
and direct as possible. For instance, it will be noticed 
that the detector valve holder which is placed at the top 
of the valve panel, is opposite the tuning components on 
the front panel. The grid condenser, which has been 
specially chosen on account of its light weight, is sus- 
pended by the wires from the grid of the detector valve 
and from‘cne side of the tuning condenser. 


Fig. 8.—Suggestion for mounting the unit in a cabinet with H.T. 

and L.T. batteries in separate containers on either side. The 

acrial, earth and loud-speaker connections should be extended 
to the back of the cabinet. 


The grid leak is provided with soldering tags, and there 
is no necessity for fitting special clips, as the leak can 
be soldered directly to the appropriate wires in the re- 
ceiver. One tag is soldered to the grid socket connec- 
tion of the detector valve and the other to the common 
+ L.T. wire running between the filament sockets. 

The low-frequency components, such as the intervalve 
transformer, are mounted on the baseboard near the 
lower valve holder. The wiring to these components is 
thereby localised at the base of the compartments, and 
does not interfere in any way with the high-frequency 
components and wiring in the top of the compartment. 
In the diagram the terminals of the L.F. transformer 
have been marked to correspond with the lettering on the 
actual instrument ; it does not necessarily mean that leads 
from these terminals should be joined to the points indi- 
cated. As a matter of fact, the lead from the ‘‘ Plate ” 
terminal traverses the reaction coil before reaching the 
plate socket of the detector valve. 
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The leads for the wander plug connections to the grid 
battery are quite short, one being connected to the — L.T. 
lead, say, at the voltmeter, and the other to the appro- 
priate terminal on the intervalve transformer, . 

The wiring is quite straightforward, and there is no 
necessity to wire any of the components before the panels 
are assembled. 

Tuning Units. 


The formers for the tuning units were built up with 
ebonite discs 2#in. in diameter. A section of one of the 
formers is given in Fig. 7, and it will be seen that three 
discs are used with spacing washers which form slots for 
the aerial and reaction coils. In the case of the short- 
wave units the thickness of the spacing washers was 
made only slightly greater than the diameter of the 
No. 26 D.C.C. wire.used for the windings ; thus each coil 
For Daventry, however, the 
width of the slots had to-be increased to about }in. 

Four valve pins with the conventional spacing: are 
arranged to take the connections from the ends of the coils, 
small holes being drilled near the ‘‘ grid ’’ and one of the 
‘“ filament ” pins for the inner ends of the reaction and 
aerial coils, respectively. The length of the screwed por- 
tion of the valve pins was only sufficient to clamp together 
two of the discs, and the third was held in position by 
a No. 4 B.A. countersunk screw passing through the 
centre of the former. A terminal head C fitted to this 
screw served as a handle when changing the unit. 

The coils were wound on in the same direction as 
follows :—Holding the former by the pins in the left hand 
the wire is wound on in a clockwise direction until each 
slot is full The inside end of the reaction coil which 
is farthest away from connecting pins is connected 
to the ‘‘ grid ° pin and the outside to the ‘‘ plate ’’ pin. 
The ends of the aerial coil are then connected to the 
‘filament ’’ pins, as indicated in the wiring diagram in 
Fig. 6. In making these connections the pms should face 
upwards to correspond with the wiring diagram. 


Tests. 


Having connected the aerial, earth, loud-speaker, and 
batteries to the appropriate terminals, the valves are in- 
serted and the filament current switched on. Valves with 
filaments rated at 2, 4, or 6 volts, which do not require 
filament resistances, should be adopted, and low-impedance 
valves are recommended for both stages. 

_ The tuner unit is then’ inserted with the reaction coil 
disconnected from the pins, and left on open circuit. The 
‘“ grid ’’ and ‘‘ plate ’’ pins are then short-circuited, and 
with the tuning dial set at the middle of the scale turns 
are taken off the aerial coil until the station required is 
tuned-in. The reaction coil is then connected, and turns 
taken off, until the set is just not oscillating at the zero 
end of the condenser scale. l 

For the particular aerial with which the’set was tested, 


21 turns of No. 26 D.C.C. were required for the aerial, 


and 35 turns for the reaction in order to tune in 2LO, 
while for Daventry 113 turns were necessary for the aerial 
and 5o for reaction. 

Both these stations were received at full loud-speaker 
strength, and in the case of 2LO, a few miles away, no 
reaction was necessary. The quality from both stations 
was excellent. 
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ERFECT reception `of broadcast transmissions will 
one day be an accomplished fact. Perfect recep- 
tion may be taken to mean the reproduction in the 

immediate neighbourhood of the listener’s ear of sound 
vibrations imperceptibly different from the original sounds 
transmitted. This article has as its object the brief exam- 
ination of some of the difficulties encountered in attempt- 
ing to satisfy a musically trained and critical ear—the 
ear of a person wishing to forget the existence of the 
medium in the appreciation of the final result, and not 
willing to make any allowances or accommodations of 
an aural nature, the strain of which, although perhaps 
only subconsciously present, might detract from the 
pleasure of listening. 


Aural Accommodation. 


The problem has its ‘physical and its esthetic sides, 
and the phrase “imperceptibly different” involves the 
satisfaction of psychological considerations as much as 
physical ones, With a crystal set and a pair of tele- 
phones a tolerant and imaginative person can close his 
eyes and, in listening to a concert from, say, the Albert 
Hall, experience almost the same pleasure that he would 
derive from an actual visit to the performance. To those 
with less imagination and with less interest in wireless as 
a science, the mere wearing of the telephones prevents 
the attainment of the desired. effect, and the substitution 
of a loud-speaker, even though it may be concealed from 
view, introduces many other obstacles into the way of 
securing realism of effect in the mind of the hearer. 

In assuming the headphones, the listener is enabled, 
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Details of a Loud=speaker and Amplifier 


Designed for Reception. of Studio 


Programmes. 
By H. LLOYD. 


by an electrical artifice, virtually to transport himself to 
the very spot occupied by the microphone at the origin 
of the transmission. This spot has been carefully chosen 
as the best point from which to hear the performance, 
from considerations of musical balance, echo effects, and 
absence of undesirable noises. The sounds reach the ear 
almost exactly as they arrive at the microphone, with 
practically nothing lost, and—which is important—with 
no embellishments. With a good *‘ outside broadcast ”’ 
the effect is strikingly realistic, but if the performance 
is taking place in a heavily draped studio, there is some- 
thing lacking. Many people have pointed this out, but 
opinions on this matter are not entirely concurrent, and 
preference for public hall performances is By no means 
universal. 


Echo Effects. 
It would be interesting to know whether or not the 


advocates of outside broadcasts are to be found chiefly | 


amongst the ranks of the listeners who use headphones 
exclusively. A consideration of this type of transmission 
on a loud-speaker will show this suggestion to be not 
unreasonable. 

Loud-speaker reproduction places virtually at the micro- 
phone not the listener himself; but the loud-speaking 
device. The sounds issuing from it do not immediately 
reach the ear, but. are projected into the room, there to 
be reflected and coloured by the resonance effects existing 
therein. This colouring of the sound may mar, or it may 
actually enhance the realism of the reproduction. If the 
transmission is an outside broadcast, it already contains 
the echo effects which one’s ear has grown accustomed to 
associating with a large hall, and the superimposition of 
the very different echo effects of a domestic sitting room 
may easily spoil the illusion of actual presence at the 
performance. This, surely, is a case where headphone 
reception should be adopted, unless the enthusiasm and 
the facilities of the listener are great enough for him to 
fit up a blanketed room for the reception of such concerts 
on a loud-speaker. The writer has gone to the trouble 
of fitting up such a room as a matter of interest, and 
the results have certainly borne out the truth of this 
hypothesis. N 
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Realistic Loud-speaker Reproduction.— 
If, on the other hand, the transmission is from a 


draped studio, the echo-free sounds which seemed so 


unnatural in the telephones may in many ‘cases be im- 
proved in realism by the resonances of the room in which 
the imp: speer, is placed. : 


Echo in ven seals, 


Whether this desirable effect will occur or not depends 
largely upon the matter being transmitted. If it is 


speech, a solo instrument accompanied by the piano, or 


chamber music, it will probably be improved, because it - 


4s of such a nature that it could conceivably be actually 
‘taking place in that room, and the types of echo and 
resonance introduced will be such as would be heard 
under those circumstances. Programmes com- 

posed of items like these will be rendered in a_ 
more pleasing manner by the use of a good loud- 

speaking receiver in an ordinary drawing room 

than by headphone reception ‘The hearer may 

thus be led to the hasty decision that studio 

transmissions are, without qualification, the best, 
whereas were he to hear the same programme 
through headphones he would notice a certain 
lifelessness compared with transmission from a 
public hall. 

Now let us examine the effect of a dif- 
ferent type of programme—one in which the 
original sounds are much louder, such as an 
organ recital, or the performance of a full 
orchestra or military band. By means of 
telephones, it is possible to convey direct to 
the ears a sound intensity of the same mag- 
nitude as would be experienced were the 
listener placed at an optimum position for 
hearing such music. If performed in a public 
hall, the result will again be realistic, but 
from a studio which is heavily draped there 
will be the same deadness as before. Ioud- 
speaker reception in such cases ey 
does not bring about a suitable -A AZ 
introduction of echo effect to 
give complete satisfaction, for 
several reasons. The outstand- 
ing one is the incongruity of the 
effect. By no stretch of imagin- 
ation is it possible to conceiye 
of a full orchestra playing 
within the comparatively narrow confines of a sitting 
room. Further, since it is not generally possible to 
place oneself at a similar distance from the loud-speaker 
as would be chosen when hearing the actual orchestra, 
the required sound intensity at the ear can only be 
obtained by adjustment of the total volume of sound 
from the instrument. The amount of toning down usually 
required is sufficient to reduce some of the finer details 
and softer passages to a strength which is below the 
threshold of audibility, giving rise to a ‘‘ next-street-but- 
one ” effect. 


Loud-speaker Volume. 


This brings us to the question of what strength of 
reproduction is to be employed with a loud-speaker. I 
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Fig. 1.—The loud-speaker fitted with cross-bar 
and rocking mirror for visual observation of the 
movement of the diaphragm. 
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do not think there can be any doubt that, putting com-. 
plicating factors on one side, the only way to get realistic 
reproduction is to make the receiver give out a sound 


- intensity equal to that given by. the original source of 


sound. . Witness as an example of this the remarkably. 


natural rendering of whistling solos, and of the flute, 


banjo, and concertina. It may be argued that the range 
of pitch of these instruments just happens to ‘coincide 


with the optimum working range of the common forms. 


of loud- speaker, and that this is responsible for the 
quality of the receptton rather than the fact that they 
can readily be - reproduced at their original strength. 


‘Such argument can be seriously shaken by listening to, 


say, a banjo solo on a receiver in which the volume can 
be varied over a wide range without altering the ampli- 
fication-frequency characteristics. As the volume is 
gradually increased from zero, one begins with a 
distant impression, not unlike the banjo, perhaps, 
but nevertheless like listening to it through a closed 
door ; passes through the realistic region where the 
sound intensity is about what one expects from the 
banjo, and then to the experience of some 
weird, gigantic instrument, whose nature 
baffles the imagination. 


When to Use Headphones. 


In view of the foregoing considerations, 
the writer has formed the opinion that out- 
side broadcasts are best received on head- 
phones, and has concentrated upon securing 
realism in the reproduction by loud-speaker 
of studio programmes of a comparatively 
simple nature, that is to say, speech and 
vocal items, and instrumental work involving 
only a few artists. Choral, orchestral, and 
band pieces, and outside broadcasts, whilst 
still being very pleasant to hear in this way, 
cannot be claimed to be quite like the real 
thing. 

The loud-speaker is placed incon- 
spicuously, and preferably in a different 
room from the receiving amplifiers, so 
that the presence of wireless apparatus 
shall not prejudice the artistically 
minded at the outset. 

The type of loud-speaker most suit- 
able for a room of ordinary size has been 
a difficult question, but, after trying 
various standard forms, it was soon found that, unless 
an inconveniently long horn was used, the lower notes 
were conspicuous by their absence. Although the low 
notes—i.e., those from 25 to 100 vibrations per second— 
may be delivered by the diaphragm, a horn responds but 
feebly to notes lower in pitch than the natural frequency 
of the air column within it. Consequently, an input 
energy which will give these notes out at sufficient strength 
will have the effect of hopelessly overloading the loud- 
speaker for the higher frequencies. As it was difficult, 
under the circumstances, to render inconspicuous a loud- 
speaker 8ft. long, attention was turned to the hornless 
type having a large diaphragm, and several of these were 
made, of various sizes. In testing these, another limit- 
ing factor was soon found, for in order to obtain repro- 
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Realistic Loud-speaker Reproduction.— 
duction approaching the original in strength, the type of 
action using an iron armature or diaphragm had to be 
badly overloaded. With the large amplitudes necessary, 
it was obvious. that the complex impedance characteristic 
of the device was introducing such distortion as would 
be difficult, if not impossible, to compensate for in the 
amplifier. . l 

A moving coil action was therefore constructed to fit 
the magnet of a discarded Magnavox loud-speaker. It 
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Fig. 2.—Sectional diagram of ante 
the electro-magnetic move- 
ment, 


was connected to the centre of the diaphragm by a short 
duralumin. rod, as shown in Fig. 2. To keep the coil 
practically concentric with the annular space between the 
pole-pieces throughout an axial range of movement of 
plus or minus 1 mm., a very thin tongue of foil pre- 
vented radial motion without applying undue restraint in 
an axial direction. The former itself was of thin 


bakelite tube, and was first wound with 36-gauge silk- | 


covered aluminium wire to a resistance of about 10 ohms, 
‘but this winding was soon changed for a similar one of 
cOpper wire, on account of the difficulty of making re- 
liable connection to the aluminium. 


The Diaphragm. 


With this action, diaphragms of the conical and the 
pleated types, in various grades of paper, have been 
tried, and an instrument which has been in regular use 
for the past nine months is shown in Fig. r. It has a 


diaphragm 2oin. in diameter, of thin wrapping paper 


treated with elastic varnish after being pleated, to obvi- 
ate warping due to changes in humidity. It is housed in 
a heavy cast-iron frame. The restoring force on the coil 
is very small, being solely due to the rigidity of the 
pleated diaphragm. The natural frequency of the system 
is thus very low indeed, and the damping has been found 
sufficiently high to justify dispensing with the sponge 
rubber dampers originally fitted. A feature of its be- 
haviour is the way m which it responds to the very low 
frequency currents sometimes accompanying land-line 


transmissions. Some of these, of the estimated order of 


fifteen to twenty vibrations per second, are quite inaudible 
in the conventional type of loud-speaker. 


An illustration is shown (Fig. 4) of the magnet system . 


of another loud-speaker of a similar type, having a 
moving coil action. In this case the magnet is of the 
permanent variety, made from cobalt magnet steel, six 
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specially shaped bars being clamped radially about the 
pole-pieces. The faces of the pole-pieces adjacent to the 
coil are slotted to eliminate energy losses due to eddy 
currents induced by the current in the coil. This instru- 
ment is not so efficient, on account of the lower flux 
density, which is anly about 80 per cent. of that obtain- 
able with the electro-magnet, but it has the virtue of 
requiring no field battery for its operation. 


Details of the Transformer. 


The transformer constructed for supplying these loud- 
speakers is illustrated in Fig. 4, and diagrammatically 
in Fig. 3, and has the following dimensions. | 

Core.—Stalloy, 20 mils. thick. Net cross-section, 
«9.25 sq. em. Mean length of magnetic path, 

27 cm. | 

Primary.—5,800 turns of No. 30 S.W.G. D.C.C. in 
four sections, tapped at each section, to use accord- 
ing to the anode impedance of the last stage of the 
amplifier. 

Secondary.—Two windings of No. 26 §.W.G. D.C.C. 

each of 100 turns, connected in. parallel. 

The low-frequency amplifier itself, which follows a 
D.E.Q. detector valve, is of the wire-wound resistance- 


Capacity coupled type, and has. four valves of the B.4 


class, followed by a final stage of one to three L.S.5 
valves, according to the output energy required. These 
have recently been changed in favour of the L.S.5A. 
type. The-usual tone-raising and tone-lowering devices 
are applied to the first and second stages, and the third 
stage has a band filter by ‘means of which any one notice- 
able resonance effect may be suppressed. The volume 
controls, of which there are two, are of the potential- 
divider type, applied to the first anode resistance and the 
last grid-leak respectively. , 


This arrangement will reproduce the full tone and 
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Fig. 3.e-Dimensions of the output transformer core. / 
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Realistic Loud-speaker Reproduction.— | 

volume of a piano over the full scale, without being over- 
loaded at any point, and has deceived listeners in an 
adjoining room into thinking that the piano was actually 
being played. 

After an item of music, the volume has to be cut down 
to deal properly with the announcer’s voice, which is 
usually broadcast at the same level of loudness as the 
instrumentation. This is sometimes disconcerting, but it 
is a piece of broadcast faking that must be borne with in 
consideration of the crystal user, who would not hear the 
announcements clearly were they sent out at a strength 
relative to a fortissimo cadence by a brass band. 

Naturalness in speech reproduction must not, however, 
be confused with intelligibility. With the trained voices 
of the announcers and of experienced public speakers, 
the one is synonymous with the other. But there are 
occasions when a Speaker with an indifferent voice has 
something interesting to say, and a little judicious jug- 
gling with the amplification-frequency characteristics of 


the amplifier will considerably improve the clearness at . 


the expense of obtaining an imperfect replica of the voice 
quality. 

Frequently this is already done for us at the 
broadcasting control room, but it is an interesting point 
to note in passing. What is usually required is rela- 
tively to exaggerate the frequencies which comprise the 
consonantal sounds, i.e., those from 1,500 upwards. The 
voice loses much of its natural timbre, but the words 
themselves are grasped much more easily. 

The search for realism of effect is a very fascinating 
one. It involves careful listening to actual music, and 
comparison with similar music as received by radio, and. 
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a really trained ear provides a short cut to a stage of. 
perfection otherwise attainable only. by excessively 
laborious physical measurement. Design data for resist- 
ance amplifiers is capable of accurate computation, but. 
measurements on loud-speakers are difficult to obtain, and 
when made, frequently neglect important factors contri- 
buting to the final effect on the ear It is not advisable to 
work continuously with one particular loud-speaker, as the 
ear has a knack of accommodating itself to consistent 
shortcomings of reproduction, provided they are not too 
prominent. 

It will be observed that the loud-speaker. illustrated 


(Fig. 1) is fitted with a small rocking mirror to register 


Fig. 4.—Loud-speaker movement with permanent field magnet, 
and (right) the output transtormer. 


the motion of the diaphragm. This has been used for 
demonstration purposes, in conjunction with a rotating 
mirror, but now that a sufficient degree of quality has 
been attained with certain kinds of music to deceive the 
ear, it is being calibrated for the purpose of examining 
the input-response characteristic over the whole audible 


range of the amplifier and loud-speaker taken as a unit. 


Leyton Radio Association. peteeeseceraenosoeesooesoaaneooosesosese 


The association opened its winter pro- : 
gramme.on Wednesday, September 30th, ; 
when an interesting lecture was given by : 
Mr. H. L. Kirke, a senior engineer of 
the British Broadcasting Company. Mr. 


Kirke took as his subject ‘‘ Cutting out 


the Local Station 99 and 66 Long Distance derosoccooososeeocosnonoooogsosssosssoso 


Reception.” The meetings of the asso- 
ciation are held every Wednesday at 8 
p.m. at headquarters, National Schools, 
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calibrated wavemeter, and the results 
were surprisingly satisfactory. The most 


_ Hon. Secretary: Mr. ©. E. Tynan, 62, 
Ringstead Road, Catford. 
ooo 


Streatham Radio Society. 
The seating capacity of the Society's 


: TIRE CILUBS. : new TAAT was taxed to the utter- 


most on September 24th, when.an “ At 
Home ” was held to all members of the 
South London League of Radio Societies. 
An enthusiastic meeting resulted. An 
interesting lecture entitled ‘‘ Faithful 


High Road, Leyton, E.10. New members 
will be heartily welcomed. 

Hon. Secretary, Mr. W. B. Clark, 102, 
Goldsmith Road, Leyton, E.10. ` 
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North Middlesex Wireless Club. 


On October 28th a special lecture will 
be delivered by one of the senior en- 
gineers of the British Broadcasting Co. 
on ‘‘ Distortionless Reception of Broad- 
casting.’’- All those interested are cordi- 
ally invited to be present. The lecture 
will be at the Club Headquarters, 
Shaftesbury Hall, at 8.30 p.m. 

Hon. Secretary : Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


e000 


Lewisham and Bellingham Radio Society. 

A ‘*wavemeter ” night was held re- 
cently, members bringing many types of 
instruments, each being described by its 
owner. Each instrument was afterwards 
tested against a standard and accurately 
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efficient wavemeters were those of Messrs. 
Ke'l and Lawrence. 

The society is now actively engaged on 
the construction of a transmitter. The 
call sign of the new station will be 2BJK. 


i FORTHCOMING EVENTS. 


: WEDNESDAY, OCTOBER 1éth. 

3 Radio Society of Great Britain.—At 
6 p.m., at the Institution of Elec- 
trical Engineers, Savoy Place, W.C.2. 
Informal Meeting. Mr. J. H. Reoves, 
M.A will open a discussion on 
Fine Wire Coils in connection with 
Crystal Reception,” 


Bolton and District Radio Soctety.—Lan- 
tern Lecture: ‘ Radio Ramifications.” 
By Mr. H. A. Hankey, Assistant Chief 
Engineer of the B.B.C. 


MONDAY, OCTOBER 19th. 
Hackney and District Radio Society.— 
Vest Pocket Lectures. 


WEDNESDAY, OCTOBER ist. 
Golders Green and Hendon Radio Society. 
—At 8 p.m., at the Club House, 
Willifeld Way, N.W.11. Third Lec- 
ture on “ Fundamental Principles of 
Hi Reception.” By Mr. Maurice 
ild. 
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Reproduction Of Broadcast” was given 
by Mr. G. E. Minvalla (6BN), of the 
B.B.C. Research Department. 

The manufacture of valves was dealt 
with in an interesting manner on October 
lst, when a lecture was delivered by Mr. 
Goldup, of the Mullard Radio Valve Co., 
who brought with him a number of valves 
in various stages of manufacture. 

About twenty membars paid a visit to 
the Croydon Aerodrome on a recent Satur- 
day afternoon. A profitable time was 
spent in visiting the wireless station and 
the Aerodrome buildings. 3 

Hon. Secretary: Mr. N. J. H. Clarke, 
26, Salford Road, S.W.2. . 
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Ipswich and District Radio Society. 

The Society opened its winter session 
on October 5th, when Captain Frost, of 
the British Broadcasting Company, de- 
livered a lecture entitled ‘‘ Wireless.” 

Hon. Secretary: Mr. H. E. Barbrook, 
55, Fonnereau Road, Ipswich. 
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N the course of an address delivered to the Insti- 
I tution of Electrical Engineers on March 2nd, 1899, 
Mr. Marconi said: ‘‘ There exists a most important 
case to which the reflector (wireless telegraph) system is 
applicable, namely, to enable ships to be warned by light- 
houses, light-vessels, or other ships, not only of their 
proximity to danger, but also of the direction from which 
the warning comes. If we imagine that A is a lighthouse 


provided with a transmitter of electric waves constantly © 


giving a series of intermittent impulses or flashes, and B 
a ship provided with a receiving apparatus placed in the 
focal line of a reflector, it is plain that when the receiver 
is within range of the oscillator, the bell will be rung 
only when the reflector is directed towards the transmitter 


and will not ring when the reflector is not directed towards | 


it. If the reflector is caused to revolve by clockwork 
or by hand, it will therefore give warning only when 
occupying. a certain sector of the circle in which it re- 
volves. 

‘t It is, therefore, easy for a ship in a fog to make out 
the exact direction of point A, whereby, by the con- 
ventional number of taps or rings, she will be able to 
discern either a dangerous point to be avoided or the 
port or harbour for which she is endeavouring to steer.’’ 

‘Unfortunately, however, that was then possible only in 


theory’; for there were no means of producing Hertzian — 


waves of the persistency and frequency that were essen- 
tial. The method and the means are two quite different 
things. 

The same remark applies in almost the same Topič to 
the proposal made by Stone in 1901, according to which 
ships when approaching each other at sea may receive 
warning of their proximity to one another, and each ship 
may determine the bearing of the other, as well as such 
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A Muchseneeded Navigational Aid. s 


By A. H. MORSE, A.M.1.E.E., Mem.I.R.E. 


other information as they may wish to communicate, as, 
for example, the course steered and the speed.’’! 

It was not until 1907 that Bellini and Tosi evolved a 
direction-finding method which could render any useful 
service to navigation with the means developed up to that 
time ; and even that service was so greatly limited by the ` 
crudity of the 1 means available, that it was scarcely worth 
while. 

Finally, some seven years later, when, largely 
due to the ingenuity and perseverance of Round and 
Wright, the Bellini-Tosi method became of great value— 
particularly for military strategic purposes. However, its 
cost, delicacy, and intricacy are factors which are still 
detrimental to its general- adoption as an aid-to- 
navigation. 

It was the evolution of the igisdes: or thermionic valve, 
as an efficient receiving device, which made possible the 
practicable development of the Bellini-Tosi system ; and it 
was the use of the same device as a generator of oscilla- 
tions of very high frequency and unvarying persistence 
which opened the way in 1914" for the application of Mar- 
coni’s proposal of 1899, and rendered possible the 
‘‘ beam ’’ aid-to-navigation stations recently installed at 
Inchkeith and S. Foreland. It yet remains for someone 
to apply like means to Stone’s proposal of 1901; and 
herein lies the point of this story. 


Bridge-to-bridge Telephony. 

No observant person who has been shipmates with a 
modern direction-finder will doubt its utility ; neither will 
he question the general need of such a device. Yet- 

1 See Specification of British Patent 27746/02. 

2 See The Electrician, July 31, 1914. In this year Meissner 


announced that, by means of the triode, he had been enabled 
to generate waves as short as 5 metres. 
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few ships, comparatively scans are so equipped. The _. 
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reasons aré many, and one of thein is that shipowners are 


loth to adopt devices which cannot be operated by their _ 


navigating officers; especially if such devices are of 
only limited use and are regarded as still-in a process of 
evolution. 
ment which will at once provide (a) automatic directional 
warning of the near approach of a ship, and (b) automatic 
| Warning to the approaching ship.- Moreover, since the 


` provtsion of such, equipment now presents no technical 


_ difficulties, and the same equipment may be designed to 
` provitle also bridge-to-bridge telephony, there seems to 
be every reason why it should be forthcoming. The theory 
of such an equipment was outlined by John Stone some 
twenty-four years ago in the specification of U.S. Patent 
716,955 (British Patent 28 1509/02), and, as has been in- 
‘dicated, the means for putting it into effect have long 
since been available. It would be constituted as follows : 

The transmitter, should have a wavelength of about 5 
metres and be rated at 5o watts, and a vertical self- 
supporting oscillator. The receiver would be connected 
between two vertical self-supporting aerials, half a wave- 
length apart, mounted at equal distances on either side 
of the transmitting aerial and adapted to be rotated 
‘automatically about the latter 


Operating Procedure. 


On the approach of fog, the officer of the watch would 
Start the transmitter, preferably by means of the same 
switch which is usually provided for starting the auto- 
matic steam fog-signal, which action would also start the 
rotation of the “receiving aerials and throw the associated 
gear into operation. A junjor officer or apprentice would 
‘at once stand-by the receiver and either listen or watch for 
an incoming fog-signal—arrangements could readily be 
made for either sound or light signals—while watching 


Funchal-Madeira. 

( August.) 

Great Britain :—2CC, 2DX, 6TM, 2LZ, 
5XM, 5TZ, 5XY, 2KF, 5DH. U.S.A. : 
1AHG, IPL, ALW, 1ACI ATZ, 


There i iS, therefore, a great need of an equip- 


whose warning signal. he had’ received, he woul 
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the progress of a pointer around a compass card. The 
pointer would indicate the angle made by the rotating 
aerial with the ship’s keel.. Upon receipt of a signal 
he would log it and its bearing, and report it to the officer 
of the watch, who would take steps accordingly. _  Obvi-- 
ously it- would be advantageous if the transmitter were 
adapted automatically to signal ‘the ship’s course and 


“speed, and ‘this could readily be done. 


Should the officer of the watch desire to speak to a. ‘ie 
simply 
speak into a microphone which would „be coupled to his 
transmitter, the receiving aerial being stopped in the place 
of the observed direction of the ship to be spoken. For 
this purpose he would not be required to leave the bridge. 
_ This equipment would also be useful in the event. of 
a ship requiring to speak one of its own boats, in fog 
or otherwise; moreover, it would greatly help such boats 
to locaté the ship in fog 

The efficiency of any scientific aid-to-navigation de- 
pends largely on the facility with which it is used and 
the confidence that may be placed in it. With the arrange- 
ment suggested herein, navigators would be holding 
bridge-to-bridge conversations every day, and would thus 
have ample opportunity for checking its accuracy and 


dependability. 


Elimination of Interference. 


_ If it were to be found that difficulties were involved 
in the simultaneous transmission and reception on the 
same wave, it would be a simple matter to alternate the 
functions rapidly, but there is no apparent. reason why 
such difficulties should arise. . 

The equipment would take up very little room, and 
could be accommojlated conveniently on almost any sea- 
going vessel. Moreover, its cost ought not to be great. 
We certainly need it, and we shall certainly have it; but 
why not now? 


8XC, 8AVL, 8BBEN, 8DAL, 9HP (? 95P). 
Australta. ——3BD, 6DAB. Unknown :— 
4AWY, 9CH, OCDB, M, IDH, 3KG, 
FTJ, HJD, oMK, 5ZAI (? 5ZL), 5NJ, 
6AFF, 6ZK, B8AY- (1 BFY), OXN, AAW, 


| 
| 


Extracts from Readers’ 
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1CKP, 5ZL, 3AHA, 3CM, 1ER, 2CTY, 
1BGQ, 1AHG, 8LN, 1WL, 7TX, 1AAO, 
4PM, WAP, 2HA, 2CTQ, 8PL, INT, 
1UC, 9AOT, 8DIW, 8DON, 8BNH. 


9BHT, NCRQ, WICEE, W8PC, NPO. 
(0-v- A. ) 20 to 120 metres. 
L. J. HuGues (KY, 1VP). 


Holland. 


1BEE, 2WR, 1UW, 9BHT, 3AFQ, SRF, 
SQW, NVE, 3BHA, 40I, 9XN, 2QW, 
OT, 8AY, 1CMF, 1ABP, 3CIN, 1CMP, 
OLW, 1SE, 2CTH, 3BYA, 3BVA, 3CA, 
3AUV, OX BB, 2FO, 2BUR, 2JW, ARL. 
Canada:—3AA. France :—8WTG, 8rW, 
Brazil :—1AF, 2SP. Belgium :—R2. 
Sweden :—SM YY. Chile -—1EG. 

(0-v-1, Reinartz.) 

A. C. De OriveIRra (P3CO). 
Cromer. 

(30 to 100 metres.) 

(creat Britain:—5BA, 50S, 50K, 6AA, 
6VG. U.S.A. :-—1AM, INW, 4KY. 5KQ, 
SRA, SAUX, 8DGS, BNNW. France: 
4SR, 8BN, 8CI, 8CR, 80V, 8FA, 8GA 
8KR, 8NOR, 8NU, BPAX, 8PM, 8PU, 
8ON, BRRR, BAG, 8TFV, "8TIV, 8TK, 
8U0Z, 8UOỌ, 8VO, 8VU, 8x vV? BIN. 
Holland : -—2PZ, OAS, OAM, OAU, OAR, 
'OAW, OBX, OGN, OKG, OKM, OKV, 


A 22 


ONTR, ORE, ORM, ORER. Italy :— 
1AH, 1AU, 1BS, 1NU. Belgian :—2PZ, 
R2. Germany :—Y4, P5. Argentina :— 
A8. Finland :—SNF. Switzerland :— 
9NA, Unknown :—NST (about 95 metres, 
on Aug. 29th), KXH (about 60 and &0 
metres, A A. A. Barrett (G2BJP). 
(0-v-0) i 


Mombasa, Kenya Colony. 


(August.) 
Great Britain :—2CC, 2LZ, 2KF. Italy 


—I DO, 1AU. South Africa:—A4V, 
A4R (?A4F). Cuba:—Q, 2MK, U.S.A.: 
—WIR, NKF, WQN, WQK, WBZ, 


WIZ, WJB (? WJG Telephony), 1PZ, 
ICRE, 1CKD, 1BQT, 1MN, 1ACI, 1KA, 
1PC., 1ARH, BYX, 2HA, 2AGB. 2BEE, 


2BGI, 2CFT, 2LU, 2AHG, 2WR, 4JE,. 


5ACL, 5ATV, 53D, 5EW, 54 AQ, 5HE, 


Great Britain:—5CT, SER. 5QV, 


5NW, 6RM, 2JB, 2ZB, 6VP, 5PW, 5DH. 


2DY. 
QSL to N.OAW via Radio Wereld, 
Amsterdam, 


Godalming. 

(August 15th to 30th.) 

Great Britain :—21H, 2JU, 2KT, 2LZ, 
2YQ, SDH. SHT, 5KT, 6AX, 6DN. 6GH, 
6KA, 6MP. France —7FP. 8AG, BAL, 
8AOA, 8BN, 8CT, 8EG, 8FMA, 8FQ, 
8FW, 8HLL, 8JA, 8JC, 8NOO, 8RLH. 
8SM, '8TOK. BWAG. Belgium. .—P2, R2, 
T2, ‘ZK. Holland. ——0HB, OPM OZA. 
2PZ, OCML, PCUU. Switzerland :— 
9AD, OBA, 9BR, 9HB. ZUtaly:—1AU, 


1AY, 1GN. Sweden :—SMZS. Ger. 
many :— A8. 
(0-v-0.). All below 50 metres. 


J. E. MONTGOMERY. 
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A Section Devoted to 


SELECTOR SWITCH. 


The illustration shows a type of 
selector switch giving an improved 
electrical contact. <A series of knife 
switch -contacts is arranged radially, 
and a switch blade, which can be 
rotated and also moved up and down 


Selector switch with knife switch contacts: 


in a vertical plane, is mounted on a 
spindle, passing through a suitable 
brass bush. The blade may be 
attached to the spindle with a knife 
switch contact of the same type as 
those used for making the tappings. 
—H. S. N. 
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VALVES IN SERIES. 


The advantages gained in the eco- 
nomical use of filament current by 
connecting valves in series are often 
counterbalanced by irregularities in 
the characteristics of the valve fila- 
ments themselves. Thus one of the 
valves may be near the end of its use- 
ful life, and will therefore require a 
slightly increased filament current to 
give the emission necessary for L.F. 
amplification, but since the current in 
both filaments is always the same, it 


4 


normal valve. 
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cannot be increased above the speci- 
fied .value without detriment to the 
Further, if a different 
value of H.T. is applied to each 
valve, the filament current in the 
valve with the lower value of H.T. 
could be reduced without reducing 
signal strength or quality, and its use- 
ful life would thereby be increased. 
Here, again, the need for some 


` ; 
f 


_ method of introducing a slight differ- 


ence in the filament currents in each 
valve makes itself felt. The differ- 
ence required is only slight, and can 
be produced quite simply and effici- 
ently in the following way. 

A standard wire-wound potentio- 
meter with a resistance element of 
approximately 300 ohms is connected 


= across the outer ends of the pair of 


filaments when joined in series, and 
the third contact from the slider is 
connected to the mid-point between 
the two filaments. Normally the 
slider should be set in the electrical 
centre of the resistance, when, assum- 
ing that the resistances of the fila- 
ments are equal, the current in each 
will also be equal. 
of « slider on either side of the 


POTENTIOMETER 
shl 
ev 


Potentiometer control of filament current 
in valves connected in series. 


centre point will simultaneously in- 
crease the current in one filament and 
reduce it in the other, but the varia- 
tion on either side must be small. 


Any movement . 
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The reason for this will be apparent 
if we imagined the slider to have 
been moved to one end of the resist- 
ance ; it will be seen that under these 
conditions one of the filaments will be 
short circuited, while twice the nor- 
mal.filament voltage is applied to the 
other. For this reason it is necessary 
to fit stops as shown in the diagram 
to limit the movement of the slider. 
The method is particularly suitable 
for 0.06 type valves, with which the 


. advantages of series connections are 


greatest. With a 300 ohm potentio- 
meter the additional current is only 
of the order of 20 milliamperes.— 
G. H. K. Eo g 


0000 


VALVE PROTECTION. 
If projecting brass valve sockets 
are used to mount valves, there is a 


RUBBEP 


PANEL 


Rubber sleeve protection {or valve soi kets. 


danger of short-circuiting the plate 
and filament sockets if a metal screw- 


driver is used to make an adjustment 


during the testing of the set. This 
would burn out the filament, and the 
same result would be produced if 
during subsequent use of the set one 
of the battery supply leads were to 
fall across the panel and touch the 
sockets. : 
A 23 


of the 


504 


— 


To guard against this, the writer 
has fitted to each valve a short length 
of rubber tubing cut from a cycle 
inner tube. This effectively guards 
against short-circuiting, and, in addi- 
tion, prevents the accumulation of 


dust between the valve sockets, which’ 


might otherwise reduce the insulation 
surface of the panel.— 
S. F. T. | 
$ : oo0°0 


LEAD-IN INSULATOR. 


When a simple ebonite tube lead-, 


in is used, ample protection from the 
injurious effects of rain is provided 
by an ordinary shaving soap tin 
fitted as a cap over the end of the 


| LEAO IN TUBE 


SY wr 


EBONITE OISCS 
Protecting cover for lead-in tube. 


tube. 
the tin large enough to clear the brass 
rod running through the centre of the 
_ebonite tube, and the cover is located 
centrally and clamped firmly in posi- 
tion by two discs cut from jin. 
ebonite sheet.—W. M. 
oo000 


NON-CORROSIVE FLUX. 


The use of a salution of resin in 
methylated spirits or alcohol is well 
known as a non-cọrrosive flux for use 
when making soldered connections in 
electrical apparatus. Unfortunately 
the consistency of the solution is apt 
to vary through evaporation, and it 
becomes necessary from time to time 
to add more spirit. This often makes 
the solution so thin that it runs into 
places where it is not wanted. A few 
drops of glycerine added to the solu- 


tion will prevent this, and to a certain ` 


extent will make for greater uniform- 
ity in the consistency of the flux.— 
E Je H: 

0000 
EXPERIMENTAL TRANSFORMER. 
In experimenting with low-fre- 

quency transformers for’ different. 
types of amplifying valves it is neces- 
sary to vary the number of turns in 
both the primary and secondary wind- 
ings. ‘Tapped transformers are fre- 
quently used for this purpose, but 
they are seldom satisfactory on 
account of the self-capacity of the 
A 24 


A hole is cut in the end of | 
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turns which are not connected in the 
circuit. It is, of course, impossible 


' to short-circuit these turns to obviate - 


the effects of the self-capacity, as 
this would considerably reduce’ the 
effective inductance of the windings. 
The writer has for some time been 
using sectionalised windings consist- 
ing of units wound in ebonite spools 
2iin. in external diameter and }in. or 
Zin. wide. The units are quite 
robust and can be assembled and dis- 
mantled without damage. With this 
system it is possible to build up a 
transformer of any given ratio having 
windings of any desired inductance. 
—M. R. | 


o0o00 
PULLEY REPAIR. 


The pulley at the top of a 4oft. 
steel mast having broken, the follow- 


ing method proved successful in re- ' 


placing the aerial without the neces- 
sity of lowering the mast. The mast 
was stayed with guy wires, four of 


_which were attached to the top mast, 


and no insulators were in this case 
inserted in the guy wires for the pur- 
pose of reducing eddy currents. 
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Broken aerial pull.y replaced by means 
of guy wires. 

Two small pulleys were screwed to 
a flat piece of hard wood, the aerial 
pulley being mounted between them. 
Two of the guy wires were then de- 
tached at their lower ends. These 
wires were then inserted through the 
pulleys and pulled outwards, with the 
result that the unit together with the 
pulley was raised to the top of the 
mast. The guy wires were then 
again anchored to the stakes driven 
into the ground, thus retaining the 
pulley unit in position.—J. O. 
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-COUPLED TUNER UNIT. 
When the construction of receivers 
with plain aerial tuning has been 
completed it is often discovered thąt 
the selectivity is deficient. A coupled 


circuit will often improve matters, 
and this may be added as a unit with- 
out disturbing any of the wiring in 
It will be seen in the 
N 


V 


COUPLED TUNER 

j a PEE tuner attachment. 
diagram that the secondary coil of 
the tuner unit is connected to a coil 
plug fitting in the A.T.I. coil holder 
of the receiver. The new A.7T.J. in 
the tuner unit is tuned by a condenser, 
which may be connected either in 
series or in parallel. Terminals are 
provided on the tuner for the aerial 
and earth, which are transferred from 
the set when the tuner.is in use.— 
L. B. W. 


oo00o0 


PANEL SUPPORTS. 


When testing receiver panels before 
insertion in a cabinet or box, it is 
convenient .to have some means of 
l supporting. them 
horizontally or 
vertically, which 
is not likely to be 
displaced if the 

as i 

- panel” is acci- 
dentally knocked. 
It is possible 

to purchase 
simple iron 
clamps of the 
type illustrated 
in the diagram, 
-which can be 
permanently 

screwed to a 

block of wood of 

convenient height. 

Two blocks will 

be necessary, one 


a ; "E ae for each side 
for ‘experimental of the panel.— 
panels. A. S. C. 
16 
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The following is a selection of the apparatus displayed on the stands. 


EBONITE SHEETS, TUBES, Ete. 


Stand No. 1.—-F. W. Lowenadler, Audrey House, Ely 
- Place, Holborn Cireuis, London, E.C.1. 


Trelleborg ebonite, obtainable in sheets, rods, tubes, 
panels, blocks, and moulded articles. A special pro- 
perty of this ebonite is that it machines well, and, accord- 
ing to a report by the National Physical Laboratory on 


‘the insulation resistance when measured between two mer- 


cury electrodes 7.6 centimetres in diameter, the resistivity 
for the centimetre cube is over two hundred million 
megohms. The same material is obtainable with a red 
mottled finish. 


‘ KLUTCH ” TERMINALS. 


Stand No. 2.—Simon Bros. (Engineers), Ltd.; Broadmead 
House, 21, Panton Street, Haymarket, London, S.W.1 


This spring clip terminal can be used in place of the 
ordinary screw-down type terminal, and facilitates the 
making of reliable and rapid circuit connections. When 
used in the place of telephone terminals, for example, 
several telephone tags of the spade or wire type can easily 
be fitted. Made in brass and nickel-plated. 


HINDERLICH CRYSTALS. 


Stand No. 3.—A. Hinderlich, 1, Lechmere 
- Willesden Green, London, N.W.2. 


The range of crystals includes :— 
arzenite (detecting),* arzenite (oscillating), 
bornite, carborundum, cassiterite, chal- 
copyrite, copper pyrites, galena, hertz- 
ite, iron pyrites, molybdenite, silicon, 
tellurium, zincite (red), zincite (yellow). 

Arzenite is specially suitable for use in 
oscillating crystal circuits. 


REFLEX COILS. 


Stand No. 4.—Reflex Radio Co., Ltd., 
198, Lower Clapton Road, London, 


Among cous of the plug-in type in which 
the turns are self-supporting and arranged 
m a manner to produce low self-capacity 
is the Reflex type coil manufactured under 
Burndept licence. The. series includes 
nineteen coils, and covers a wave range of 


Road, 


Commander J. 


180 to 30,000 metres. M.P., who opened the Exhibition. 


te” 
* 


and a two-pin mounting 


**HARMO’’ PERMANENT DETECTOR. 


Stand No. 5.—The Sclerine Crystal Company, 4a, Aubrey 
- Road, Walthamstow, London, E.17. 


Crystal receiving sets would be more generally adopted 
if the difficulties of maintaining the detector in a sensitive 
condition could be overcome. 

The ‘‘ Harmo’’ detector is totally enclosed under a 
nickelled cover entirely protecting the crystal contacts, 
which consist of elements specially treated to obtain a 
stable adjustment. No external adjustment is provided, 
permits of the detector being 
easily removed from circuit. It is stated by the manu- 
facturers that crystals of this type have been on test for 
many months receiving 2LO and 5XX at a distance of 
thirty miles from London, and have. given complete 
SUCCESS. 


WIRELESS FURNITURE. 
Stand No. 6.—The Reigate Radio Co., Leigh, Reigate. 


The cabinets are constructed in various designs and 
woods—walnut, mahogany, oak, etc.—and are adapted 
to house any type of receiving equipment. The range of 
cabinets includes reproductions of antique models, and 
any suitable piece of furniture can be converted to serve 
as a wireless cabinet. 


SQUARE LAW VARIABLE CON- 
DENSERS. 


Stand No. 8 — Stella Products, Ltd., 13, 
Wybert Street, London, N.W.1. 


A reliable. condenser in all respects, 
offered at an exceedingly low price, con- 
structed with moulded end plates, un- 
breakable bakelite knob and dial, one-hole 
fixing, and plates for square law 
tuning. o 


THE WEMBLEY LOUD SPEAKER. 


Stand No. 8.—-Stella Products, Ltd., 31, 
Wybert Street, London, N.W.1. 


A low-priced yet reliable loud-speaker 
and suitable for use in a moderate-sized 
room. It is of British construction, and 
represents exceedingly good value. 


M. Kenworthy, 
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NEW TYPE T.C.C. CONDENSERS. 
Stand No. 9.—Telegraph Condenser Co., Ltd., West 
Park Works, Mortlake Road, Kew Gardens. 


The Mansbridge condenser, made by the Telegraph 
Condenser Co., is used extensively in the construction of 


receiving sets, and is well-known to the amateur. A.. 


recent addition is a series of small type condensers with 
mica dielectric. The form of mounting is a small moulded 
case with rounded corners, the condenser element being 
inserted from the bottom and sealed in. They are finished 
in green, to be uniform with other T.C.C. products, and 
are obtainable in capacities from o.ooor to 0.004 mfd. 


Interior view of the M.A.P. six—valve 

Receiver de Luxe. High class com- + 

ponents are used in its construction. 3 
The Mansbridge condenser consists of paper upon which 
a metallic coating has been deposited. The range of 
large capacity fixed condensers includes types in which 
waxed paper is used as a dielectric, the plates being of 
tinfoil. l 

Other condensers are available built to withstand high 
voltage, direct, and alternating currents, and are par- 
ticularly suitable for use in transmitting circuits, one 
model withstanding 3,000 volts A.C. at a frequency of 
50 cycles and having a capacity of o.5 mfd. 

Two other condensers from the range are designed to 
withstand potentials of 7,500 volts direct current with 
capacities of 0.002 and o.or mfd. Condensers are, of 
course, built to any required capacity. 
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ihn: new Superneterodyne Kit of 
the Igranic Electric Co., Ltd. 


B 2 


OCTOBER rgth, 1925. 


BROWN LOUD-SPEAKER. TYPES H.3 and H.4. 
Stand Nos. 10, 11.—S. G. Brown, Limited, Victoria Road, 
North Acton, London, W.3. | 


The construction of the Brown loud-speaker, fitted 
with a conical aluminium diaphragm, and driven by 


The front panel of the M.A.P. six-valve Receiver de Luxe has 
a clean and attractive appearance. The tuning dials rotate 
through a complete revolution. 


means of a reed, is well known, and this form of con- 
struction has been applied to the new type instruments 
H.3 and H.4. | 

The new instruments are fitted with metal horn and 
flare, whilst an adjustment is provided for critically regu- 


lating the distance: between the reed armature and the . 


pole pieces. ‘The outline of the base piece is entirely 
new. The smaller instrument, type H.4, which is in- 
expensive, is roin. in height, and the H.3, a larger model, 
is built on similar lines. 


BROWN CABINET LOUD-SPEAKER. 
Stand Nos. 11, 12.—S. G. Brown, Limited, Victoria 
Road, North Acton, London, W.3. 


A beautifully proportioned cabinet type loud-speaker, 
which, being mounted in a rich rosewood shade of 
mahogany, will readily harmonise with any furniture. 
This pleasing design has been evolved to meet the pre- 
judices of those to whom the more conventional horn 
models are distasteful. 


ee TaT 
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The Rotola lII, an entirely self-contained set made by Rotax 

Ltd. An interesting circuit arrangement is employed givin 

ood selectivity, while a choice of two programmes is obtaine 

3y means of a two-way switch. The cabinet work is particularly 
well finished. 
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The front portion of this instrument is quartered, and = mutator. The standard model has an output of 2 
the cabinet is finished in a most excellent manner. The amperes at 4 or 6 volts. 
totally enclosed horn is of cast-iron, and, with the other | 


FELLOPHONE “PORTABLE THREE.” 


Stand Nos. 12, 17, 18, 23.----Fellows Magneto Co., Ltd., 
Cumberłand Avenue, Park Royali, Willesden, 
London, N.W.10. 


The Fellows receiving sets are well-designed and con- 
structed, ant] are offered at prices representing exceed- 
ingly good value. 


t 


< =>. 


Elwell Statopkone, a seli-con- 
tained set with loud speaker. 


This instrument à shews the several. upplications of Watmel One of the specimens of cabinet 


progucts. The Watmel variable grid leak supports the new type work exhibited by the Reigate 
Axed condenser, whilst another ed capacity condenser bridges Radio Co. 


the transiermer primary. 


component parts, entirely fills the interior of the cabinet. 
It is a practically non-resonant instrument giving an ex- 


ceedingly good tone. 


FELLOWS ROTARY RECTIFIER. 


Stand Nos. 12, 17, 18, 23.—Fellows Magneto Co., Ltd., 
Cumberland Avenue, Park Royal, Willesden, 
London, N.W.10. 


The synchronous rectifier is one of the best solutions 
of the difficulty of charging accumulators from alter- 
nating current mains. oo 

This rectifier, exceedingly simple in construction, con- 
sists of a polarised armature rotating in a field energised 
from the alternating current supply. The potential of 
the mains is stepped down through a transformer, and 


Pian 


An interestiog in- 
strument shown 
by Read & Mor- 
ris, Ltd., for de- 
riving filament 
and plate current 
from public sup- 
ply mains. 


The portable set employs a duai amplification circuit 
which on test’ was found to be exceedingly stable, with a 
reaction adjustment that proved to be exceedingly smooth 
and gasy to control. Tested in a screened position at a dis- 
tance of four miles from 2LO, signals were strong enough 
to operate a small loud-speaker giving good quality repro- 
duction. The frame aerial is enclosed in the lid of the 
instrument, so that it can be swung round to a position 
giving stronger signals. Batteries are included in the set, 


F BE 2 Ain : filament current being obtained from a non-spillable 
Bight valve superheterodyne receiver built from a set of parts r 
TT supplied by Peter Curtis, Ltd. accumulator. 
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FELLOWS VARIABLE CONDENSER. 
Stand Nos. 12, 17, 18, 23.—-Fellows Magneto Co., LM., 
Cumberland Avenue, Park Royal, Willesden, 
London, N.W.10. a 


An unusual form of construction is adopted in this 
instrument, the plates of which are so set up that by 
means of a cam, operated by the knob and spindle, they 
are moved towards the face of a copper strip. ‘The latter 
is kept in tension by means of springs, whilst a strip of 
mica laid over the copper foil not only prevents short 
circuit, but makes this instrument suitable for operating 
at high potentials. The largest size, which has aeapacity 
of o.oor mfd., consists of two sections, whilst capacities 
of less than o.o005 mfd. are obtained by reducing the 
width of the copper strip. | 


SETS OF PARTS FOR BUILDING RECEIVERS 
DESCRIBED IN CONSTRUCTIONAL ARTICLES. 
Stand No. 14.— New Times Sales Co., 58, Ludgate Hill, 

London, E.C.4. 


A service which will be appreciated by many readers 
of wireless journals is conducted by this company, which 
not only provides all the components necessary for mak- 
ing up any particular set, but, when required, will arrange 
to supply on easy terms, 


THE M.P.A. SIX-VALVE PORTABLE RECEIVER 
| DE LUXE. 
Stand Nos. 15, 16.—The M.P.A., 62, Conduit Street, 
Regent Street, London, W.1. 


This latest addition to the range of portable receiving 
sets in many respects marks progress in the design of 
portable outfits. An unusual feature is the inclusion of 
three high-frequency amplifying stages rendered control- 


Serenada 
loud-speaker. 


The Brandes loud~speaker and new 
type intervalve transformer. 
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Bullphone A large frame aerial which 

loud-speaker. is easily dismantled—the 

Amplifex, a product of the 
Penton Engineering Co. 


The new loud-speakers of S, G. Brown, Ltd. types H.3 and H.4. 


lable Ly two tuning circuits which can, of course, Lie 
manipulated almost simultaneously. The tuning dials 
operate through gearing, and cover 360 degrees. A very 
attractive appearance is given by the dials, which rest 
symmetrically on a clean panel unobscured by a number 
of fitments. The valve detector is followed by two low- 
frequency amplifiers, the second amplifying stage being 
removed from the circuit by means of a break-jack, and 
in accordance with usual practice, the frame aerial is 
enclosed in the lid. The set is supplied complete, and 
the price quoted, including valves, batteries, and head- 
phones. The well-finished cabinet, in polished maho- 
gany, is provided with a waterproof cover. . The set is 
brought into operation by means of a key switch. 


THE SERENADA LOUD-SPEAKER. 
Stand No. 19.—The Serenada Manufacturing Co., Ltd., 
22, Paper Street, London, E.C.1. ` 


Although there is very little scope in the design of the 
trumpet type loud-speaker, a variance from the orthodox 
construction is the adoption of a new type of horn. The 
manufacturers state that the basis of the material used 
is a form of cloth. and although the finished product is 
rigid and tough, it possesses the property of reducing 
resonant effects from the trumpet itself. 


~ 
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‘‘THERLA >°, CONDENSERS. 

Stand Nos. 20, 21.—The ‘‘Sel-Ezi’’ Wireless Supply 
Co., Ltd., 6, Greek Street, London, W.1. 

The various stages in the process of the construction 
of the Therla condenser are demonstrated, from “the 
blanking out of the metal case which clamps the plates 
together, to the assembly by means'of a jig and press. 
Spécimens of the selected mica can be examined and 
samples are shown after splitting, grading, and cutting 
to size. In order to ensure that the condenser shall ‘be 
constant in value, methods of extreme accuracy are 
adopted for the determination of the thickness of the 
sheets. An optical micrometer is used for this purpose, 
producing a magnification of 25,000. A valuable feature 
as far as the user is concerned is that all Therla con- 
densers are certified to be true to value by the Faraday 
House Testing Laboratories. A’ capacity bridge set, fitted 
swith a direct reading scale, is shown in operation. 


Seagull ” low loss tuner. 


SEAGULL LOW LOSS TUNER. 


Stand No. 24.—-Seagull Limited, R.N. Works, Newcastle 
Place, Edgware Road, London, W.2. 

The instrument consists of a pair of coupled coils 
wound as tubular basket coils and supported with a 
minimum of dielectric material. The smaller coil rotates 
through 180° by means of a bearing provided by a one- 
hole fixing, thus producing a variable coupling. 

All the advantages of the interchangeable plug-in coil 
system are obtained in this tuner, for a series of coils are 
supplied which are held in position by a pair of ebonite 
pegs, the circuit connections being easily effected by means 
of plugs and sockets. A tuning range of from 50 to 2,000 
metres is this obtainable. 

A useful feature is the inclusion of a tapping point on 
the tuning coil, so that it can virtually be employed as 
an aerial and secondary circuit with fixed coupling. 


SUPERHETERODYNE KIT. 


Stand Nos. 27, 28, 29.—Peter Curtis, Ltd., 75a, Camden 
Road, London, N.W.1. 

The set of parts includes the aerial tuning a etnas 
and oscillator coils, the. input filter circuit and high- 
frequency transformers. It is a 7-valve set with separate 
valves as detector and oscillator and two intermediate 
high-frequency stages. By means of a two-way switch 
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The new variable condenser of 


the Formo Company. Colvern geared variable con- 


denser th indicating dial, a 
new product of the Precision 


\ Screw Co., Lt 


the lead to the grid circuit of the first detector valve 
can be transferred to the detector valve immediately in 
front of the low-frequency stages, so that the oscillator 
and intermediate amplifier are not in use. Capacity re- 
action is provided, and is adjustable from a knob on the 
front of the panel. The intermediate amplifier is stabil- 
ised by the use of a potentiometer. 


LOTUS 2 AND 3-WAY COIL HOLDERS. 


Stand Nos, 27, 28, 29.—Peter Curtis, Ltd., 75a, Camden 
Road, London, N.W.1. 


The Lotus coil bolders are well finished, clean ribbed 
mouldings being used for the insulating parts. The gear- 
ing, which provides a reduction of 8 to 1, is totally en- 
closed, and consists of an intermediate two- wheel brass 
pinion operating in a segment. It can be mounted on the 
baseboard behind the panel or attached to the front of 
the instrument. : 


IGRANIC SUPERHETERODYNE KIT. 


Stand Nos. 32, 33.—lIgranle Electric Co., Ltd., 147, 
Queen Victoria Street, London, E.C.4. - 


The design of the various essential units contained in 
the outfit is such that the actual constructional work is 
rendered extremely easy, and may be accomplished by 
those possessing very little skill, with the aid of a few 
simple tools. Each unit is mounted upon a special base 
of moulded bakelite; and six of the bases are provided 
with means for mounting the Igranic anti-microphonic 
valve-holders, which are ‘supplied. Metal strips, which 
are insulated from the angle brackets, serve the dual pur- 


The Energo éoll. 


A type of tuning 
coll  desigued by tbe Radio 
Reception Co. 
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pose of linking up the bases of the tuning units and form- 
ing bus-bars for carrying filament supply. The receiver 
makes use of six valves, the first valve actmg as detector 


High tension smoothing and oscillatory circuit condensers made 


by the ee CleRTOee Condenser Co., Ltd., and suitable for use in 
amateur transmitting circuits. 


and oscillator. The intermediate high-frequency ampli- 
fiers are arranged to be self-stabilising, this system giving 
more efficiency than the usual potentiometer method, with 
its deliberate introduction of losses as a means of sup- 
pressing undesirable oscillation. All units are interchange- 
able, and the oscillator units are supplied in three sizes, 
tuning over a wave range of 215 to 4,500 metres. An in- 
structional envelope is supplied, which gives complete 
details for making up the set and includes a full size 
drawing for wiring and drilling purposes. 


INDIGRAPH DIAL. 


Stand Nos. 32, 33.—Igranic Electric Co., Ltd., 147, 
Queen Victoria Street, London, E.C.4. 


The upper half of the scale, which is divided in the 
usual manner, is visible through a window pierced in the 
dial cover. A similar window serves the same purpose 
in the lower half of the scale, and the index points situ- 
ated at the centre of each window simplify the setting 
of the dial by showing both scale reading and the adjust- 
ment to tune to a given station or other predetermined 
position. The cial is obtainable in four sizes, from 14in. 
to 4in. in diameter. 


BRANDES LOUD-SPEAKERS. 


Stand No. 34.—Brandes, Limited, 296, Regent Street, 
London, W.1. 


The ‘‘ Brandola’’ is a full-size loud-speaker incor- 
porating many refinements and improvements, whilst the 
adjustable ‘‘ Table Talker °’ model has not only been 
improved in design, but is reduced in price, and now sells 
at a very moderate figure. 


Theria grid condenser and leak and bridging condensers 
B 6 


the glass. 


4 OCTOBER rgth, 1925. 


‘ROTOLA II.” 
Stand Nos. 35, 36.—Rotax (Motor Accessories), Ltd.» 
Rotax Works, Willesden Junction, London, N.W.10- 


The main design has been to provide a sensitive set 
with a minimum number of controls. The circuit fol- 
lows the standard design of a detector valve with two 
transformer-coupled amplifiers, and a useful addition 1s 
the inclusion of a rejeetor circuit. The tuning circuits 
are duplicated, so that a selection of two programmes is 
provided by the simple movement of a switch. The 
cabinet is a really well-finished job in polished mahogany 
with a lifting lid and double doors. 7 


THE ‘*‘ KONE” LOUD-SPEAKER. 


Stand Nos. 37, 38, 39.--Western Electric Co., Ltd., 


Connaught House, 63, Aldwych, London, W.C.2. 


This loud-speaker has only recently been introduced, 
and operates by throwing into vibration a large-diameter 
cone by means of a drive applied at its centre. Richness 
and fullness of tone is obtained, and, being non-directional 
in character, there is no necessity for listeners to be 
grouped before the instrument, the distribution of sound 
in all directions being practically uniform. 


The rrad :c'so!t*e Michrom 

. Engineering Co. inclade an 

intervaitve transformer of 

original design aad a low 

capacity tubular condenser, 

for use as a vernier or for 
circuit bz'an:inz2. 


EUREKA FRAME AERIAL. 
Stand Nos. 42, 43.—-The Portable Utilities Co., Ltd., 
Eureka House, 8, Fisher Street, London, W.C.1. 
The turns of wire are arranged in the form of a hexa- 
gonal frame extending to a height of sft. and a width of 


3ft. gin. One movement opens or closes it, and when 
locked in position it is absolutely rigid. By an ingenious 
arrangement of ‘‘ Clix ”? terminals, any number of turns 
can be included in the circuit, the unwanted turns being 
short-circuited. 


SILVERTOWN WINDOW-PANE INSULATOR. 

Stand Nos. 46, 47. i Gutta Percha & 
Telegraph Works Co., Ltd., Silvertown, London, 
E.16. 

As glass is such a good insulator, the most efficient 
method of bringing the aerial into a building is through 
the glass of a window. In taking advantage of the in- 
sulating properties of the glass, a form of ‘‘ bushing ” 
is necessary, and to meet this requirement an insulator 
has been produced in ebonite and is arranged to clamp 
on to the window. It consists of a double ebonite shed 
on one side and a single shed on the other, and rubber 
rings are provided which makes a watertight contact with 
' Grinding a hole through a sheet. of glass is 
quite a simple operation, requiring only a hand-drill, a 
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copper grinder, some carborundum powder, and a little 
turpentine. The grinder and necessary pow der are sup- 
plied with the insulator, together with full instructions as 
to the procedure to adopt. 


New type Energo intervalve trans- 
i form 


SILVERTOWN LOW FREQUENCY TRANSFORMERS. 

Stand Nos. 46, 47.—The India Rubber, Gutta Percha & 
Telegraph Works Co., Ltd., Silvertown, London, 
E.16. 


J 
A reasonably heavy gauge of wire is employed and 
wound by a special process, producing a transformer of 
ample dimensions. ‘The core is of ‘‘ stalloy °’ stampings 
and is of large section for the purpose of reducing mag- 
netic leakage and iron losses. Several types, differing i in 
the arrangement of the windings, are available. Type 
B576 has a winding ratio of 4 to 1, and the B5o00 a ratio 
of 2 to 1. Type B572 is an interesting instrument pro- 
vided with mid-point taps on_ both primary and secon- 
dary, which is, therefore, suitable for use in apparatus 
employing ‘‘ push-pull ’’ circuits. Another model, type 
Bsor, has a ratio of 5 to ır. 


THE LOVELAND AUTOMATIC ACCUMULATOR 
CARRIER. 
Stand No. ‘52.—Loveland & Co., Ltd., 4, Albion Parade, 
Norbury, S.W.16. 

The accumulator is placed upon a wooden base, anil 
by the action of lifting on the handle, rubber- faced side 
‘members are brought into position, producing a secure 
hold. The carrier is supplied in three sizes, each cover- 
ing a wide range, is light and strong, and folds flat 
when not in use. 
introduction will be welcomed by many amateurs who 
are not fortunately placed with regard to facilities for 
charging their accumulators at home. 


The ** Kiutch ” terminal. 


Sale 


Products of the Fellows Magneto Co., Ltd). A new type variable 
condenser of unusual design and a rotary synchronous rectifier 
for battery charging. 


It is a most useful accessory, and its . 
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‘* RECEPCO ” LOW LOSS COILS. 
Stand No. 56.—The Radio Reception Co., 110, Wilton 
Road, Victoria Station, London, S.W.1. 


The turns of wire are given a side-by-side spacing, as 
well as a spacing between layers. Insulating strips rest- 


-ing on the layers prov ide spacing for subsequent layers. 


A special feature is that these insulating’ pieces consist 
of a hard core with a surface of pliable material. By 
this means the turns bed down into the soft outer surface 
and are held firmly in position, both turns and spacing 
pieces being unable to move. 
study of coil design will no cono appreciate the merits 
of this arrangement. 


TROIDAL LOW FREQUENCY TRANSFORMER. 
Stand No. 57.—Microhm Engineering Company, 

** Varsity Works,’ College Street, London, E.9. 
This is a transformer of new and unusual design. The 
windings are arranged on an ebonite former, just over 


The M.W. rotary rectifier. 


2in. in diameter and about #in. in width. The core is 
formed in four sections, consisting of closed magnetic 
circuits embracing the coil at intervals. The winding 
ratio is 4 to I. 


PROGRESS IN EBONITE PRODUCTION. . 
Stand No. 59.—The St. Helens Cable and Rubber Co., 
Ltd., Slough, Bucks. 


The standard arrived at “in the production of high 


quality ebonite for wireless apparatus is well represented 


in the work of the St. Helens Cable and Rubber Co. 


Panels in all shapes and sizes are on view, together with 
specimens of turned ebonite, ebonite rods, and cylinders. 
An interesting feature is a display demonstrating, by 
means of specimens, the manufacture of ebonite from the 
raw rubber to the finished product. 
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“ M.W.” BATTERY CHARGING SETS. 


Stand No. 64.—M. W. Woods, 15-16, Railway Approach, 


London Bridge, London, S.E.1. 


The ‘“ M.W.” rectifier is a small synchronous alter- 
nating current motor, fitted with an interrupting com- 
mutator and three brushes carried on an adjustable brush- 
rocker. It is mounted on a cast-iron box, in which is 


Demonstration of the \:inding process adopted in the manufacture 
of Energo transformers. 


fitted an auto-wound transformer. Machines are avail- 
able for operating on supply voltages of 50 to 250 at 
50 to 6o cycles, and through a range of seven models 
voltage outputs are obtained of 8 to 80 and up to a maxi- 
mum current of 20 amperes. 

A very useful type of machine is the Rotary Trans- 
former recently introduced, designed .for battery charging 


from D.C. public supply mains. The machines are fitted ` 


Making and testing Therla condeasers at the stand of the Sel-Ezi Wireless Supply Co., Ltd. 
The testing equipment is supplied by Faraday House. 


B 8 
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The Wien bridge capacity tee ea of the Telegraph Condenser 
Ou» 


with two commutators and made in six models, giving 
outputs front 24 to 400 watts. The smallest type, giving 
8 volts at 3 amperes, or 6 volts at 4 amperes, should 
prove exceedingly useful for home accumulator charging, 
and has an efficiency far superior to the usual method of 
accumulator charging in which the supply voltage is 
dropped through a bank of lamps. 


THE NEWEY VARIABLE CONDENSER. 


Stand Nos. 67, 68.— Pettigrew & Merriman Ltd., 122-124, 
Tooley Street, London, S.E.1. 


The ‘‘ Newey’? Variable Condenser is of new and 
unusual design, both sets of plates being arranged to 
move and operate through a 
pinion attached to the in- 
strument dial and segments 
secured to the spindles sup- 
porting the plates. The 
plates are of brass, finished 
bright, and welded together 
with a bonding strip and 
also to the supporting 
pillars. It is obvious that 
the form of construction 
adopted produces a con- 
denser with exceedingly low 
minimum capacity, and the 
method of supporting the 
plates is one that will con- 
fine losses to a minimum. 
The dial moves through 360 
degrees, thus providing criti- 
cal control, and a square law 
‘capacity curve is obtained. 
The moving vanes are posi- 
tively connected to the ter- 
minals by pigtail connections 
to eliminate the losses which 
may be set up by rubbing 
contacts. The end plates are 
bakelite mouldings. 
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THE GREAT JAM. 

According to a recent computation 
there are 922 broadcasting stations in 
operation throughout the world. Readers 
who. believe they have heard all) these 
stations will kindly refrain from report- 
ing the fact. g 

- odoo 


\ . RADIO ON THE GOODWINS. 
Several of the lightships on the Good- 
win Sands have been equipped with wire- 
less installations. The Trinity House 
authorities will deal similarly with other 
ships round the coast as finds and oppor- 
tunity allow. 
ooo0o0 


2NM AGAIN. 


Another record has fallen to the key 
of Mr. Gerald Marcuse (G2NM), who 
has succeeded in establishing two-way 
communication with a station at Kohat, 
on the north-western frontier of India. 

Signals were exchanged on 45 metres. 
Mr. Marctse used Marconi Type T250 
veives with 600 watts. 


AT NEWCASTLE. 
switchboar 


A new pong Bye of the Control Room at 5NO. 
can be seen beneath the loud-speaker. 


a 
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ANOTHER GERMAN BROADCASTING 
STATION. 


The new German broadcasting station 


at Dortmund has begun experimental 
transmissions on a wavelength of about 


265 metres. Das 
: oo0o0o 

FREE STATE BROADCASTING 

‘ COMMITTEE, 

Mr. J. C. W. Reith, managing director 
of the B.B.C., and Sir Hamilton Harty, 
conductor of the Hallé Concerts, Man- 
chester, have been appointed to the Selec- 
tion Committee for broadcasting in the 
Irish Free State. 


oooo 


NEW TELEFUNKEN STATION. 


A wireless telegraph station, employ- 
ing the Telefunken system, has been 
opened at Salinas, a point 70 miles east 
of Para, under the supervision of the 
Brazilian Telegraph Department. The 
charge for transmission to foreign vessels 
is one franc per word. 
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AMERICAN FARMERS AND WIRELESS. 

According to a recent survey by the 
U.S. Department of Agriculture, the in- 
crease in the number of farms using wire- 
less sets, from 365,000 in 1924 to over 
550,000 in the present year, is due to the 


need for prompt market information in 
‘merchandising farm products, the educa- 


tional value of wireless, and its entertainy 
ment features. 

The greatest development in the use 
of wireless on farms is recorded in the 
corn belt States, the south having been 
slow to develop broadcasting as a source 


of current crop information, due to 


natural conditions hampering clear re- 
ception. i pon 


ooo0o°o 
WIRELESS “ COMMERCIALLY 
IMPOSSIBLE.” _ 


Under the title ‘‘ London in 1900,” the 
Daily Express publishes regular extracts 
from the Editor’s Diary of 25 years ago. 

An entry under the date of October 
5th makes interesting reading in the light 
of present-day develooniaits in wireless. 

“ These Post Office people (runs the 
note) are very conservative. I heard 
Sir William Preece, the chief engineer 
of the Post Office, deliver himself to-day 
of an unequivocal statement that ‘ wirele:s 
telegraphy is not, and cannot be, a com- 
mercial success.” In spite of the deli- 
cate and interesting experiments of young 
Marconi, who is half Italian and half 
Irish, Preece held that ‘wireless tele- 
graphy cannot supersede the present wire 
system. It may be used under excep- 
tional circumstances by the Army and 
eee but somoerehnly it is impos- 
sible.’ ”’ 


cooo 


THE LATE CAPTAIN RIALL SANKEY. 


We regret to have to record the death, 
which occurred at Ealing on Saturday, 
October 3rd, of Captain M. H. P. Riall 
Sankey, C.B., C.B.E., R.E. 

Captain Sankey, who was in his 
seventy-second year, was a director and 
consulting engineer of Marconi's Wireless 
Telegraph Co., Ltd., and a director of 
numerous other companies. He was a 
Past President of the Institute of 
Mechanical Engineers, and a Vice-Presi- 
dent of the Institution of Electrical 
Engineers. 
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BRITISH-SOUTH AFRICAN DX. 
The linking-up of South Africa and 
Gřeat Britain by amateur wireless has 
long been a tempting objective for DX 
enthusiasts. The honours fall to Mr. 
F. A. Mayer (G2LZ), of Wickford, 
Essex, and Mr. J. Streeter (OA4Z), of 
Capetown, who effected two-way com- 

munciation on Sunday, October 4th.- 
Mr. Mayer, who worked on 44 metres, 


was carrying out experiments with a new , 


type of Osram transmitting valve. Mr. 
Streeter operated on 34 metres. 


o0o000 
SOCIALIST PROPAGANDA BY 
WIRELESS. 
The Socialist organisation in New 


York has been somewhat handicapped by 
the inability of its leaders to get its 
views published by the existing publicity 
agencies. A new avenue of propaganda 
is now being sought, viz., broadcasting, 
and a sum of $350,000 yearly has been 
romised by the American Fund for 

ublic Service to buy the control of one 
of the city’s broadcasting stations for a 
few hours daily. 

oo0oo0oo 
WIRELESS EXPENDITURE IN 
AUSTRALIA. 

Australia’s proposed loan expenditure 
for 1925-26 includes a large amount which 
ìs to be appropriated for the development 


‘during the 
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NEW VOLUME IN JANUARY. 

The present volume of The Wireless 
World will be completed in December, in 
order that the new volume may commence 
with the first issue in January. 

0000 
INCREASED POWER FOR AMERICAN 
BROADCASTING. 

The attitude of the U.S. Chamber of 
Commerce towards high-power broad- 
casting stations is said to have changed 
t year. Fears were origin- 
ally entertained that the licensing of sta- 
tions with high power would mean inter- 
ference with local reception. Recent tests 
appear to have altered this view, and a 
change of policy is shown .by the fact 
that several stations have increased their 
power from 34 to 5 kilowatts. | 

k oo0o00 o 
RANGOON'S BROADCASTING STATION, 

Slowly, but surely, India is building up 
a broadcasting system which should even- 
tually cover the entire Empire. In con- 
sequence of the amalgamation of the radio 


A BRITISH AMATEUR IN INDIA. Some of the apparatus at Indian 2BG, whicb is 


owned and pee by Mr. G. W. 
ments in Scotland. The station bein 
sents a pro.lem, and a 600-volt han 


generator has to be employed. 2BG would 


Benzie, of Cachar, who formerly conducted experi- 
situated 350 miles N.E. of Calcutta, H.T. supply pre- 


giad to 


receive reports from amateurs in britain. ‘1 ransmiseicns are carried out on 100 metres, 
and a short-wave set is under construction. 


of telephones, telegraphs, and other 
postal undertakings. An additional sub- 
scription of £200,000 to the capital of 
the Amalgamated Wireless is ~proposed, 
and the erection of wireless stations and 
other items bring the total postal vote to 
£6,200,000. 
0000 

“RADIO RADIANCE’? ON THE FILM 

On a recent morning a chance visitor to 
the ZLO studio might have found himself 
in the glare of powerful sunlight arcs. 
The occasion was the filming of the 
“Radio Radiance” revue company 
actually performing before the micro- 
phone.. Three cameras were used, and 
the film, which is being produced by Mr. 
Harry B. Parkinson in his series ‘‘ Across 
the Footlights,” will be shown to the 
general public from October 19th onwards 
at the new Capitol Theatre, Haymarket. 

During the showing of the film music 
will be rendered to synchronise with the 
performance on the screen. 


A 26 


clubs in Burma, it has been possible by 
united effort to arrange for local pro- 
rammes to be broadcast from Rangoon. 
Wireless enthusiasts there were pre- 
viously obliged to listen to the distant 
transmissions of Calcutta, as Madras, 
although nearer, was too weak to be 
heard. The Calcutta programmes were 
frequently subject to atmospheric dis- 
turbanices. 
0000 
"PHONES IN THE KITCHEN. 

The incursion of broadcasting into the 
ey regions of the home is becomin 
a regular practice in the feighoushoed 
of Schenectady, New York, where WGY, 
the broadcasting station of the General 


' Electric Company, provides a weekly 


fare of cookery recipes for harassed 
housewives. The scheme, albeit an ex- 
cellent one, suggests alarming possibili- 
ties in the event of a mistake in a recipe, 
which might easily give indigestion to a 
whole town. 


day was 
| B.B.C.’s bulletin an 
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BROADCAST HELP FOR THE FARMER. 

Appreciation of the B.B.C.’s weather 
forecasts to farmers is shown by a letter 
to The Times from an Essex farmer, Mr. 
J. F. Wilkes. The writer states that dur- 
ing his harvest, which extended from 


August Ist to September 6th, he lost six 


whole days due to bad weather; each wet 
accurately forecast in the 
consequently warn- 
ing was given in time. “Fine weather 
was also accurately forecast,” wrote Mr. 
Wilkes, ‘‘so that my bailiff was able to 
have some reasonable idea beforehand 
how best to allot the harvest work in 
anticipation of a fine, wet, sunny, or 
cloudy day to follow.” 
oovo 
GREENLAND-DENMARK WIRELESS LINK. 
On September 22nd the new wireless 
station at Julianehaab, in South Green- 


‘land, established for the first time direct 


connection with the Lyngby station, in 
Denmark. The Julianehaab station is 
the largest of the four wireless installa- 
tions which Denmark has been erecting 
during the past twelve months; it is in- 
tended for direct communication between 
Copenhagen and the Faroe Islands. 
he wireless station at Angmagssalik, 
on the south-east coast of Greenland, 
was opened in July, and will be used for 
transmission of official -messages via Ice- 
land. The other two wireless stations. in 
Greenland, viz., Godhavn and Godthaab, 
are local stations, intended for communi- 
cation with Julianehaab. The former is 
already open, and that at Godthaab is 
expected to be completed very soon. 
0000 
COSSOR VALVEA. ; 

The manufacturers of Cossor valves 
have drawn our attention to the fact that 
in the page of “Valve Data” published 
in our issue of September 30th we have 
incorrectly stated the application of cer- 
tain of their types. 

The P1 is designed not for H.F. ampli- 
fication but as a detector or L.F. valve 
with filament voitage 4 to 4.5, being the 
same voltage as for other “ P” type 
Cossor valves. The P3 is designed as a 

wer valve, whilst the WRI is suitable 
for detector and L.F. stages but not for 
high frequency amplification in addition, 
as indicated by us. 

Readers will do well to make these 
alterations on the page of “ Valve Data,” 
which they will, no doubt, desire to keep 
by them for reference. 

oooo0o 
THE SELECTION OF A VALVE. 

We regret that several clerical errors 
crept into the above article by Messrs. 
N. V. Kipping and A. D. Blumlein on 
page 449, September 20th issue. In the 

1 


m 
sixth line below Fig. Care read —, 


a a 


1 m 
and in the eighth line 7 should read —. 


R, 
In the sixteenth line from the top, right- 
hand column, — volts should be —8 volts ; 
in the eighteenth line 1.25 miliañperes 
should be 3 milliamperes; and in the 
twenty-fourth line —3.5 volts should be 
—9.5 volts. 
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3 THE WIRELESS LEAGUE. 


By SIR ARTHUR STANLEY. 


O At our invitation Sir. "Arthur Stanley, Chairman of the Wireless League, contributes 
2 the present article setting out the purpose of the Wireless League and the aims which — 
- it has in view. A meeting of the General Council took place on October 2nd, when 
~ the P PERAN for the future conduct of the League was approved. 


HEN | a new movement springs into 
being it invariably happens that 
the need is found for some form 

of voluntary association to control or direct 
or support its activities. At the outset of 
the motoring movement the Royal Automo- 
bile Club came into existence, and later the 
Automobile Association. So now the Wire- 
less League has come to life—obviously not 
to control the various forms of wireless 
activity which have suddenly developed as 
by enchantment, but to support them by all 
the means in its power and to ensure that 
they shall serve the highest interests of the 
community, and, indeed, of the whole 
world. 

I have been asked by the Editor to 
explain the policy and objects of the 
Wireless League. 


How the League was Formed. 


The formation of the Wireless League 
was conceived in the first place by the very 
able brains of those men who direct the ‘‘ Daily Express.’’ 
They brought the League into existence, and when-the 
time came that it should stand by itself as a distinct 
organisation, I was invited to take charge of it. 

So I became the Chairman of the Wireless League— 
now absolutely independent of the ‘“‘ Daily Express,” to 
which we are most grateful for our good start. I am 
sincerely proud of my new post, and I take this oppor- 
tunity of thanking very cordially all those members of the 
Wireless League who have already shown me very great 
kindness, and who have most generously supported me in 
my efforts to organise. the new association. | 


Provisional Committee. 


My first step was to form a Provisional Committee. 
I wanted help in many different ways, and the Com- 
mittee was formed with that object in view. It, consisted 
of the following :— 

Sir Arthur Stanley (chairman), Sir Lawrence Weaver 
(vice-chairman), Lord Montagu of Beaulieu, Sir Ernest 
Hodder-Williams, Sir Frederick Radcliffe, Sir Frederick 
Wise, M.P., Sir Landon Ronald, Sir Harry Brittain, 
Major Evelyn Wrench, Major L., Hore-Belisha, M.P., 
Mr. C. G. Ammon, M.P., Mr. H. W. Lonsdale, Mr. 
H. Munro Nelson, Mr. H. Y. Richardson, Sir Walter 
Windham, Mr. J. E. Kemp, the Rev. A. Tildsley. -` 

It will be seen that we had secured excellent repre- 
sentation in the House of Lords and the House of 
Commons. We were also well represented in the musical 
world by Sir Landon Ronald; in the publishing world 
by Sir Ernest Hodder-Williams, and generally in every 


Sir Arth r © an‘ev. G.B.E., 
C.B M.V.O. 


direction likely to be interested in the 
objects of the Wireless League. We 
also secured satisfactory representation of 
the provincial branches of the Wireless 
' League. — 

We secured as our technical ad- 
viser Professor Low, who is well known to 
wireless enthusiasts, and our finances will, 
I hope, be looked after by those who 
watched so carefully and so successfylly 
‘over the £22,000,000 raised by the British 
Red Cross and Order of St. John during 
the Great War. 


The Composition of the Council. 


The present governing body of the Wire- 
less League is the General Council. This 
council is composed of representatives of 
the members of the Wireless League. In 
order to obtain this representation it was 
decided to divide England and Wales into 
fourteen areas, the branches. in the areas 

each electing 4 number of representatives 
calculated on the estimated number of listeners in the areas. 

The first meeting of the General Council, the con- 
trolling body of the Wireless League, towards the forma- 
tion of which the efforts of branches and area organisa- 
tions have been concentrated during the summer months, 
was held at the Royal Automobile Club on October 2nd. 

There was a very large attendance of delegates repre- 
senting the fourteen areas into which the United Kingdom 
and Ireland has been divided, and in addition the fol- 
lowing members of the Provisional Cdmmittee, which had 
been managing the affairs of the League: Lord Montagu 
of Beaulieu, Sir Lawrence Weaver, Sir Frederick Wise,. 
M.P., Sir Ernest Hodder-Williams, and Sir Walter 
Windham. 

A feature of the meeting was the enthusiasm shown by 
the delegates. Every item of the long agenda was 
thoroughly discussed, the whole proceedings lasting over 
three and a half hours. 

Sir Lawrence Weaver, the director of U.K. exhibits at 
the Wembley Exhibition, who has given the Provisional 
Committee considerable assistance, was elected as vice- 
chairman of the organisation, whilst the honour was done 
me of electing me as chairman. 

A legislation committee, one of the functions of which 
will be to prepare evidence to be put before the Govern- 
ment Committee on Wireless, before which the League 
have been invited to appear, was also appointed, and a 
Technical Committee under the supervision of Professor 
A. M. Low was formed. 

The appointment of a Rules and Constitution Com- 
mittee, under the chairmanship of Sir Lawrence Weaver, 
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The Wireless League — 

was another matter which engaged the attention of the 
Council. A draft of the rules and constitution of the 
League was placed before the meeting, and with a number 
of amendments was duly carried. 

With regard to subscriptions it was decided by the 
meeting after considerable discussion to keep this at the 
present, very moderate figure of 2s., but to allow new 
members to be enrolled at a 1s. tor the last six-months of 
the firiancial year ending March 31st, 1926. 

A neat little badge, the cost of which will probably be 
about 6d., was submitted to and approved by the Council. 

Sir Ernest Hodder-Williams, who had gone very fulfy 
‘into the matter, made a brief statement regarding the 
prospects of the League being represented by a publi- 
cation of its own, and suggtsted the time was not yet ripe 
for the adoption of such a scheme. It was thought 
advisable, however, to issue periodically a broad sheet 
which would give the latest news of the League’s 
activities. ` 
Objects and Policy. 


We want to make the Wireless League of real use to its 
members. We all feel that an association of this kind 
is required, but when one is asked ‘‘ What are you going 
to do,” it is rather difficult to answer. One thing that 
we have arranged is free insurance for our members. We 
cover third party claims ; damage to set due to lightning 
or any other cause up to a total of £30. Several claims 
have already been made and have been satisfactorily dealt 
with. Another is free legal defence. I hope that this 
will not be necessary in the case of many members as it 
is an expensive item, and it must be clearly understood 
that this legal defence is only in respect of litigation 
arising out of their use of wireless apparatus. We have 


already been able to help several of our members who 


were in difficulties of various sorts. 

Then there is a new item, the granting of certificates 
to wireless repairers and the establishment of a corps of 
qualified maintenance agents. The whole wireless 
industry is of very zecent growth, and as a result there 
are a good number of people seéting up as wireless ex- 


perts and repairers who know very little indeed about 


their job. For 
the protection of 
our members we 
shall enquire into 
the qualifications 
of repairers and 
give a certificate 
to those who can 
show that they 
are properly 
qualified to carry 
out the work. 
But above all 
what we hope to 
do for our mem- 
bers is to make 
them realise that 
thev—each . one 
of them—has a 
definite personal 
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interest in the development of wireless in this 
country-and in’ the whole world. In the early days of 


‘Motoring it was necessary for the few motorists to bind 


themselves together in defence against a hostile’ public. 


That was the tie which held: the Royal Automobile Club- 


together in the first few years from 1898 when I first 
joined the Club. Such is not the case with wireless, 
because we have no enemies. .We are hurting no one, and 
everyone is on our side. But there are dangers, never- 
theless, and for that reason it is well to lay down at the 
outset, the outlines of the policy we intend to pursue. 
Thee are as follows :— 

. To, perpetuate, consolidate and extend the public 
ae character of broadcasting in the British Isles, 
and with that object to support centralised executive 
control. 

2. To eyercise increasing vigilance to protect broad- 
casting from any lowering of its standards and ideals. 

3. To safeguard the essential public service against any 
demand for broadcasting facilities, the granting of which 
would endanger Imperial defence. 

4. To maintain the use of wireless broadcasting for 
educational as well as entertainment purposes. 

5. To assist broadcast listenérs in their efforts to secure 
efficient reception. 

6. To bring to the notice of the broadcasting authori- 
ties such criticisms as may seem to be constructive, and 
generally to act as a link between the listening public 
and the authorities. 

7. Generally to do all such things as are conducive 


_ to the efficiency of the service and the interests of 


listeners. 

In concluding I wish to emphasise that the Wireless 
League has a great part to play in the development of 
the greatest movement that has ever been known in the 
history of the world. I maintain that of any invention 
that has raised us to the height of civilisation which we 
have now reached, none has ever had the potentialities 
of wireless. It has already bridged oceans, moun- 
tains and illimitable space, and I believe with 
all my heart that if we help to maintain the 
high standard that has already been set in this country, 
we shall do more than a dozen conferences at Versailles or 
Geneva, or any- 

where else, to 
bring the 
nations together 
in a general 
community of 
interest, thought 
and mutual com- 
prehension which 
will make war 
unthinkable, and 
incidentally bring 
down the ìn- 
tolerable taxation 
under which we 
suffer at present, 
and which is the 
real and true 
cause of our sad 


tion of China. industrial unrest. 
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A Section Mainly for e New.. Reader: 


' CAPACITY REACTION. 
ia the design of enclosed sets where 
economy in space is of prime im- 
portance, it is often rather a problem 
to find room for a number of induct- 
ance coils. In Fig. 1 is shown a 


method whereby, in the case of a- 


loose-coupled aerial-secondary circuit, 
a separate reaction coil 
eliminated, the aerial coil performing 
the two functions. A proportion of 
- the H.F. anode current is fed back 
through the, reaction condenser (RC 
in the diagram), and is applied to the 
grid through the magnetic coupling 
between the aerial and secondary 
coils. This coupling must of course 
be in the correct sense. 

An obvious drawback is that a de- 
crease in coupling between aerial and 
secondary also results in a weaker re- 
action coupling. At the same time, 
however, the damping of the grid cir- 
cuit is reduced, and a lesser degree of 


Fig. 1.—Coupled tuner adapted for 
capacity reaction. 


reaction is necessary to bring the valve 
up to its most sensitive condition. It 
is thus possible to obtain quite steady 
and finely controlled reaction; the 
operation of a set making use of this 
arrangement is almost certainly no 
more difficult than that of the more 
conventional type. 

The capacity of the reaction con- 
denser will depend on the amount of 
damping present in the circuits, but 
will almost always be very small—a 
three-plate condenser will generally be 


may be 


sufficiently large. An trument 
having a very low minimum D 
should be used. 

It will probably be necessary to 
insert a choke in the anode circuit of 
the valve to ensure that a proportion 
of the H.F. current is deflected 


through the condenser, which js, of 
course, operating here as a variable 


impedance. 
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RESISTANCE-COUPLED INTER- 
MEDIATE FREQUENCY AMPLIFIERS. 


Constructors of superheterodyne re- 
ceivers are often tempted to replace 
the transformers used in the inter- 
mediate frequency amplifier by rėsist- 
ances and gondensers. It may be 
said at once that there is a good deal 
to be said in favour of the practice, 
particularly as valves of high magnifi- 
cation factor with reasonably low im- 
pedance are available. One of the 
drawbacks is that the method in itself 
does not give any selectivity, and a 
much more serious one is that the 


whole amplifier is apt to act as a. 
low-frequency magnifier, despite the — 


small-capacity condenser 
used. - a 

In the case of a strong interfering 
signal, it is not un- 
usual to find that 
very weak rectified 
pulses are applied 


to the grid of the ` 


coupling 


first intermediate 
frequency ampli- 
fier. It should be 


borne in mind that, 
if such voltages 
are applied, they 
will inevitably be 
magnified, and the 
whole receiver will 
appear to be un- 
selective. To over- 
come the difficulty 
it is advised that 
the non-inductive 
resistance in the 


anode circuit of the last mendat 
frequency amplifier be replaced by a 
tuned anode circuit, of as low D.C. 
impedance as possible (to keep down 
the voltages set up across it by low> 
frequency pulses). The coil may be 
tuned by a semi-fixed condenser. 
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A LONG WAVE ADAPTOR. 

Constructors of the efficient type of 
receiver using a semi-aperiodic aerial 
coil tightly coupled to a tuned grid 
coil, with reaction feed-back. through 
a condenser (Reinartz circuits), are 
often in difficulties as to the best 
method of adapting their sets for the 
longer wavelengths, including that’ of 
the high-power station. The follow- 
ing scheme can be recommended. 

It is well known that the efficiency 
of the untuned aerial coupling falls 
off very rapidly as the wavelength is 
increased. In- the unit to .be 
described, of which the circuit 


diagram is given in Fig. 2, arrange- 


ments are therefore made to provide 
a tuned aerial circuit and to insert 
loading coils in series with both the © 
grid and reaction coils. The short 


wave aerial coil is out of circuit. The 
NIZ H.T.¢ 


eee eet oe: 


2 a 
ests 


Fig. 2.—Converting a Reinartz receiver for long wavelengths. 
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loading coils are, for convenience, of 
the plug-in type, for which a three- 
coil holder is provided. Both grid 
and reaction circuits of the original 
set must be broken, the ends being 
taken to sockets for which short- 
circuiting links are provided, as shown 
in the dotted. lines. The unit is pre- 
ferably made up in a small case to 
match the receiver, to which it con- 
nects by four short flexible leads fitted 
with plugs. When the unit is in use 
the aerial and earth are of course con- 
nected directly to it. 

t Care should be taken that the choke 
usually fitted in the anode circuit is of 
_Sufficient inductance to act as a high 
impedance to the longer wavelengths. 
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LOUD-SPEAKER REPRODUCTION. 

A good deal of uncertainty seems to 
exist as to how great a voltage swing 
should be allowed for on the grid of 
the last stage valve of a low- 
frequency amplifier. The matter is of 
some importance, as, without definite 
knowledge of the maximum swing to 
be expected, it is not_possible to make 
am intelligent choice of a suitable 
valve. The whole subject hinges on 
the question of personal opinion as to 
what adequate loud-speaker volume 
really is; therefore a very definite 
statement can hardly be made. 

There is a fairly unanimous con- 
census of expert opinion that, at the 
least, provision should be made for 
variations up to a maximum of some 
six or seven volts. Accepting this 
statement, one 1s faced by the fact 
that, according to the manufacturers’ 
published curves (which are unlikely 
to err towards under-rating the power- 
handling capacity of the product), 
very few of the so-called small power 
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valves are capable of handling this 
voltage. To make this quite cłear, 
the curve of a typical valve of this 
class should be examined. If a 
straight edge is laid along the curve 
corresponding to maximum permis- 


-sible H.T. voltage, it will be seen 


that it is only reasonably straight over 
applied grid voltages up to ro. In 
practice, then, we would bias the grid 
to 5 volts negative, and would get 
distortion on signal voltages over this 
value, a positive swing setting up grid 
currents and a negative one encroach- 
ing on to the bend. In either case 
amplification no longer in direct pro- 
portion to the input voltages would 
be produced. 

The foregoing may lead to the con- 
clusion that really good loud-speaker 
reproduction is not obtainable without 
the use of large power valves, taking 
an extremely heavy anode current, 
and this is true if considerable volume 
is required. However, for ordinary 
domestic use, it is found that an out- 


.put valve biassed to 4% volts, and 


therefore handling without valve dis- 
tortion voltage variations of that 
amplitude is capable of giving ex- 
tremely good results. In the repro- 
duction of music, certain deeply 
modulated notes will be slightly dis- 
torted, but if care has been taken at 
every stage of the design to ensure 
the highest attainable quality, there 
will be little to complain of. It is 


essential, however, to make certain 


that the average voltage variations 
applied to the last valve are not 
greater than it can deal with. 

In this connection it should be 
noted that, all other things being 
equal, sensitivity in the loud-speaker 
itself is a very desirakle quality, as a 
given volume will be produced from 


DISSECTED DIAGRAMS. 


No. 1.—A_ Single-—valve Receiver. 
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a smaller output, thus making for 
more economical and efficient work- 


ing. 
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READING CIRCUIT DIAGRAMS. 

Letters from ou: readers reveal the 
fact that a surprisingly large number 
of them are unable to read ordinary 
circuit diagrams. Many, indeed, 
end their tale of woe on this subject 
by saying that they will never be able 
to do so! In this, we feel sure that 
they are under-rating their own capa- 
bilities, and it is with a` view to 
assisting this not inconsiderable 
minority that we commence at the 
foot of this page a series of what 
might be called ‘‘ Wireless Circuit 
Films,” with No. s “ A Single- 
valver in Five Exposures.” 

It is admitted that the circuit 
diagram of a multivalve set, looked 
at as a whole, may appear rather 
terrifying to a novice; but, if con- 
sidered by sections, as it should be, 
it will soon appear less formidable. 

Consideration of the diagrams 
given below, in conjunction with the 
explanatory text, will show how the 
complete circuit is built up step by 
step, and will also suggest theoretical 
subjects on which further information 
is desired; a text-book may with 
advantage be used with them. 

Perhaps some apology should be 


offered to our more advanced readers ; 


we would ask them to bear with us 
in this matter, as they will realise 
that those for whom these “ films ” 
are intended will not derive much real 
interest from many of our articles 
until they master the simple art of 
reading circuit diagrams. 

A desire to show the inherent sim- 
plicity of the subject is our excuse 
for the manner of presentation. 


A valve, with its filament 

heated by an L.T. battery 

through a variable resist- 
ance— 


A 32 


—has connected between 
its orid and filament 
an oscillatory circuit— 


—with a leaky grid con- 
denser inserted to give 
rectification. 


Thejaddition of an aerial 
and earth system— 


—with ’phones and H.T. 

battery in the plate 

circuit coetes the 
receiver 
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H F. AMPLIFIER DESIGN. 


Problems of Selectivity. 


By G. w. SUTTON, B.Sc. 


P to the present we have only discussed ‘the ques- 
l | tion of stability. This was purposely dealt with 
first as it is obviously the sine gud-non of H.F. 
. amplifiers. It was seen that stabilisation is a compara- 
tively simple matter if the various factors influencing it 
are recognised and allowed for. If 
all experimenters could be induced 
to separate their open aerials and re- 
generative detecting valves by at least 
one stable H.F. amplifier, what a 
difference it would make to the ether 
—and, incidentally, to their own 
reception ! ` 

Probably the bulk of receiving 
stations are situated at an average 
distance of from 5 to 10 miles from 
one of the more powerful B.B.C. 
transmitters ; and in such cases a high 
degree of selectivity is required if 
anything but the local station is to be received. The use 
of a ‘‘ wave-trap ° may be suggested as an alternative, 
but that entails considerable complication in tuning, and 
in any case does not help 
in separating more distant 
stations. 

A factor limiting selec- 
tivity, and one which 
appears to be frequently 
Fig. la.—Tran :mission characteris- overlooked, is what way 
tics of a spark station X and a C.W. be called the ‘“‘ transmis- 

ESAN sion characteristic.” In 
demonstrating a supersonic heterodyne receiver to friends 
quite recently, the writer was rather surprised by the 
number of them, who,. when reception from a distant 
B.B.C. station was smothered by a spark set, remarked, 
‘Oh! I thought with a set like this you could cut-out 
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OF ETHER 
VIBRATION 
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MEAN 
ee 
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FREQUENCY 
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FREQUENCY 
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Fig. 1b.—Signai stren joey induced in a receiver by the stations X 
and Y in Fig. la in selective and unselective receivers respectively. 


anything ! ” In point of fact, the intermediate frequency 
amplifier was very sharply tuned; far too much so for 
good quality reception, and was preceded by a two-stage 
H.F. amplifier. The selectivity of the receiver could not 
therefore be called in question. It was entirely a matter 
of the relative intensities of the wanted and unwanted 
signals at the exact frequency of the former. 

This important point is perhaps best illustrated, to 
those to whom it is new, diagrammatically, by sketches 
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: In the two preceding sections of this 
: article the principal causes of instability 
in H.F. amplifiers were enumerated, and : 
standard methods of stabilising were dis-. : 
cussed. Practical details were also given 
of a receiver with two stages of H.F. 

: amplification designed to overcome the 

: effects of stray capacity couplings. 

: present article deals with the question of 
selectivity, and includes the resulls of 
some measurements of the amplification 
and selectivity obtained with the above 

receiver. 
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such as those in Fi igs. rı and 2. On the graph Fig. 1a 
the intensity of the ether disturbance, not the correspond- 
ing voltage which this induces in the aerial, is plotted to 
a base of frequency. Curve X represents | the character- 
istic of a heavily damped spark station, and Y. that of 

a valve-excited transmitting aerial. 
: Although the wavelength to which X 
: is tuned may be well removed from 
that of Y, the intensity induced on 
the latter’s wavelength may be, and 
frequently -is in practice, an appre- 
ciable fraction of that due to Y. It 
is, therefore, obviously impossible to 
separate the two transmissions (un- 
less perhaps the direction of the two 
stations is markedly different), how- 
ever selective the receiving aerial and 
set may be. In Fig. 1b the values 
of mean rectified current in the 
detector circuit of a selective and an unselective receiver 
respectively are indicated, and serve to show the small 
advantage of the former under the transmitting conditions 
assumed. 

It is assumed in Fi igs. 1b and 2b that the wave- 
length or frequency to which the receiver is tuned is held 
fixed, while that of the transmission is continuously varied 
through the range considered. Thus the response of the 
receiver to all wavelengths is shown, and its degree of 
selectivity can be roughly appreciated. 

If a station X had a transmitting characteristic similar 
to Y, the result would have been as in Figs 2a and 2b. 


The 


Factors in Receiver wo 

Affecting Selectivity. Dri 

a < 

The selectivity of the ul ce 

receiving aerial system 265 


and amplifier is controlled 
by two factors :— 


FREQUENCY 
(1) The amount of Fig. 2a.—Transmission characteris- 


tics of two C.W. stations X and Y 
of equal power. 


coupling between succes- 
sive circuits, and 

(2) The effective resistance of those circuits. 

Briefly, the looser the coupling and the lower the 
resistance the sharper the tuning. Weakening the coupling 
beyond a certain point, however, rapidly reduces the 


signal strength. The most convenient way, both from 


y 


y 


MEAN 
RECTIFIED 
CURRENT 
ee: | 

voume X 


FREQUENCY FREQUENCY 
SELECTIVE RECEIVER UNSELECTIVE RECEIVER 


Fig. 2b.—Signal strengths induced in selective and unsclective 
receivers by the stations X and Y in Fig. 2a. 
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H.F. Amplifier Design.— 

the. point of view of number of cbhitrolš and bulkiness 
of the receiver, of. obtaining loose coupling is to use 
between valve and valve a series of transformers, the 
primaries of which have about one-third or one-fourth 
of the number of turns on the secondary windings. ‘he 
windings are arranged either within one another or side- 
by-stde, and the secondary only is directly tuned. This 
type of coupling provides a grid circuit, the resistance 
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Fig. 3.-Results of an experiment to illustrate the effect of reaction 
on selectivity. (a) ‘Tuned circuit with aerial and earth ; (b) tuned 
circuit » serial and earth disconnected; c) tuned circuit 
with aerial and earth with reaction introduced. umulative grid 
rectification employed in each case. : 


MEAN RECTIFIED CURRENT IN DETECTOR 


of which is practically only that cerresponding to its own 
losses, and, of course, the grid-filament resistance of the 
succeeding valve. The latter can, unlike the anode- 
filament resistance, be made neghgible in the case of 
amplifying valves; while that of the detecting valve may 
be neutralised by magnetic reaction. 
coils -as true transformers, the damping introduced into 
the tuned secondary by the anode-filament resistance in 
the primary circuit falls off as the square of the step-up 
ratio; consequently, with a 3:1 ratio transformer the 
effect is reduced to about one-ninth of what it would be 
with the popular ‘‘ tuned-anode,’’ or 1:1 ratio 
transformer. i 


Effect of Reaction on Damping. 


It is generally assumed that the effect of reaction, 
both magnetic and capacity, is exactly equivalent to re- 
ducing the resistance of the circuit to which it is applied. 
On general theoretical considerations this appears to be 
justifiable, but the possibility of some distortion of the 
resonance curve sufficient to mfluence selectivity, and due 
to some factar not accounted for in the theory, could not 
be overlooked. The writer thought this might most readily 
be investigated experimentally. 

A short experiment, the result of which is shown in 
Fig. 3, seems to indicate, however, that the effect of 
reaction may be regarded purely as the introduction of 
so many ohms of negative resistance into the circuit con- 
cerned. It will be seen that the resistance of the aerial 
materially flattens the resonance curve of the tuned cir- 
cuit (already heavily damped by the detector valve), but 
that reaction may be adjusted to more than counter- 
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balance the effect. The experiment was repeated, using 
capacity instead of magnetic reaction, with: exactly the 
same. result. No distortion of the resonance curve could 
be detected. 

Theoretically, reaction aula be carried TT the 
point indicated by the third curve of Fig. 3 and the 
selectivity increased to any desired extent. Apart from. 
the question of the consequent effect on quality, however, 
the circuit then becomes unstable. 


A Measure of the Selectivity of an Amplifier. 


” Resonance curves such as those shown in Figs. 3 and 4 
are very readily obtained for stable amphfiers, and from 
them the degree of selectivity of the set may be easily 
expressed as a number. The magnitude of the mean 
rectified current in the detector valve circuit forms a suit- 
able basis for such measurement and has been used as | 
ordinate. It is suggested that the ratio of the mean recti- 
hed current at resonance to that at a frequency 10,000 
cycles removed from resonance be called the “ selectivity 
factor ”? of the set. Simflarly, a measure of the quality 
of telephony reception possible would be expressed by’ 
the ratio of current at 5,000 cycles removed from reson- 
ance to that at resonance and could be calga the ‘‘ quality 
factor.’ 

Owing to the variation of resistance Brrr frequency, 
etc., the curves are not symmetrical about the resonance 
point, and values above the resonant frequency have been 
taken, as they give the smaller numbers and represent the 
less selective side. | 

The arrangement having a selectivity factor of 20, used 
on a large open aerial at a distance of about 5 miles from 
2LO, receives the Bournemouth broadcasting station with- 
out interference from London, and Manchester with some 
interference. ‘The strength of 2LO is such as to build up 
over 2 volts (R.M.S.) on an inductance coil of reasonable 
efficiency. | 
Amplification. 

The results of one or two amplification measurements, 
which, although quite roughly taken, were satisfactorily 
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Fig. Renonante curves for a three-valve receiver with two 
stages of H.F. amplification. pe) Detector valve oniy on open 
aerial without reaction; (b) detector valve on open aerial , 
maximum permissible reaction (valve just ‘not oscillating) rO 
detector and one H.F. valve (ne reaction); (d) detector ate twe 
H.F. valves (no reaction). Cumulative d rectification was . 
employed in each case, and the selectivity ors for = curve 
are as follow: (a) t-i; (B) 1°45 (c) 29; (6) 19> 
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H.F. Amplifier Dasiga.— 
repeated several times, may be of interest. A constant 
‘e.m.f. was induced in the aerial circuit from a shielded 
local oscillator. 
of change of mean anode current of the detector valve. 

It was intended to compare the effectiveness of a de- 
tector valve with reaction, with that of one H.F. valve 
and detector, with and without reaction on the latter. In 
each case reaction was adjusted to be just short of oscilla- 
tion. This could readily be done, of course, by means 
of the galvanometer in the anode circuit of the detecting 


Wireless 


The amplification was measured in terms . 


rid | Ai 
: i N 
out reaction, roughly corresponded with what the writer 
(situated in south-east London) usually receives after dark 
from the Bournemouth B.B.C. station on one H.F. valve 
and detector. This ensured that the detector was working 
more or less over its normal range—obviously an impor- 
tant point in view of the rectification characteristic. 
Reaction gave an amplification of just over 19; one 
H.F. valve without reaction only 10.5, and with reaction 
25. The H.F. valve was, of course, ‘‘ neutrodyned.”’ 
Two H.F. valves gave very considerable further ampli- 
fication, but the method employed could not justly be 


valve. 


The reading, when using the detector valve alone, with- 


General Notes. 

Mr. F. Sabrowsky, Gutenbergstr. 62, 
Stuttgart, who operates the O.F.V. Funk- 
verein station KY5, transmits regularly 
on Wednesdays and ‘Saturdays at 23.00 to 
0200 Central European Time (1 hour 
ahead of G.M.T.) on 46.5 metres; also 
on Sunday morning and afternoon on 
wavelength between 20 and 50 metres, 
‘and will be glad if any British amateur 
will co-operate with him in his tests, or 
will report on his transmission. 

Mr. O. 
a Saale, the authorised operator of KW1, 
states that an Enylish lady will broad- 
cast telephony from this station on a 
wavelength of 75 metres at 22.00 (pre- 
sumably G.M.T.), and will welcome 
reports. 

Mr. E. Montu, who operates the Radio- 

iornale station, I1RG at Bellagio on 

ake Como, transmits by telephony every 
Sunday on 18 metres at 15.00 G.M.T., 
and on 38 metres at 0600 and 1690 
G.M.T., and will also welcome reports. 

Mr. F. A. Mayer (G2LZ), Wickford, 
Essex, informs us that his signals on 
short waves have been received by the 
U.S.S. ‘Pillsbury ” stationed at Chifoo, 
China. The operato?, whose call-sign is 
NUQG, is transmitting on 40 metres, and 
would like to get into touch with British 
amateurs and to receive reports on re- 
ception of his signals, which should be 
sent to O. T. Cooper, U.S.S. “ Pills- 
bury ’’ (227), Asiatic Service, c/o Post- 
master, Seattle, Washington, U.S.A. 

Sergt. M. H. Figg, R.C.0O.S.,. Royal 
Signals, Sialkot, Punjab, India, 
pleased to have reports from anyone 
picking up signals from A50 between 40 
and 120 metres 

Messrs. T. A. and F. C. Studley, 6, 
Rutland Road, Harrow, state that on Sun- 
day, September 20th, within one hour 
between 6.45 and 7.45 a.m. B.S. T., they 
received :—Argentine :—BAl1, ADI, BDI, 
CB8. Australia:—2CM, 3BQ. Chile :-— 
2LD. U.S.A.:—Ship NISR. New Zea- 
land :—4AV, 4AS, ZAQ, 2AE. 

Mr. J. A. Sang (G6TB), Stranmillis 
Gardens, Belfast, who is transmitting on 
23.45, and 150-200 metres, will welcome 
and acknowledge reports. 

We understand that Nauen Station now 
uses the call-sign AGA in place of POZ 
for its ormak wavelength, AGW for 
21,000 . metres, and AGO for 12,600 
metres. Königwusterhausen also uses the 
call-signs AFP, AFT, etc., in place of 
LP. 


Kruschwitz, Reilstr. 128, Halle - 


' will be . 


used for the measurement of such large values. 
means involving variable input would be necessary. 
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TRANSMITTING NOTES 
AND QUERIES. 
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Through the courtesy of the Secretary, 
Reseau ° Belge, 11, Rue du Congrès, 
Brussels, we are able to give a list of the 
call-signs of Belgian transmitters 
arranged according to their respective 
localities :— 

ANDERLECHT : C2, P8. 

ANTWERP: BI, CI, DI, FI, HI, JI, 
KI, GI, MI, CH2, "MS, V4, CH5, CH8. 

ATH : T5. 

ATHUS: -L2. 

AUDERGHEM : Q7, C9. 

BEVERLOO: V2. 

BINCHE: Z5. 

BOITSFORT: M9. 

BOURG-LEOPOLD : S6. 

BRAINE-le-COMTE: D5. 

BRUSSELS : T2, Z2, B3, D3, K4, D7, 
T7, W7, 08, T8, U8, W8 X8, A9, D9, 
09, Y9, CH9, AII, D11, E22, U22, X22, 
A23, A33, A38, A44, B44, A53, 

CEROUX-MOUSTY : A4. 

COURTRAI : Z3, C4. 

EMELGHEM : I6. 

ETTERBEEK : S7, V7, Z22. 

FLENU: U4. 

FOREST: B2, I2, M2, W4, B7, M7. 

GHENT: M4, J6, L6, K6, M6, 06, 
A8, C8?, D8, E8, J9, L9, V9. 

GEDINNE: G2, N9. 

GILLY : A3. 

GOYER: P6. 

ICHTEGHEM : É6. 

IXELLES: C3, U3, W3, W6, D7, E7, 
K7, Y7, £9, Q9, C11, A22, R22. 

JETTE-St-PIERRE : K2, R6. 

LA HULPE: M5. 

LA LOUVIERE : B4. 

LEDEBERG : N6. 

LIEGE: V1, X1, Y1, Z1, E2, H2, Y2, 
LA, W1. 

LIERRE : L8. 

LOKEREN : F8. 

LOUVAIN : S2, A6. 

MALINES: Y4. 

MANHAY : G4. 

MARCINELLE : R2, R3, V5, L4. 

MONS : F5, R5, S5, Y5. 

NAMUR: P9, Z9. 

OOSTROOSEBEKE : V3. 
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OSTENDE : B6, 06, D6, F6, P7. 
OTTIGNIES: G7. 

PERONNE: U5. 

PERUWELZ: W5. 

RETINNE: S1. 

ROULERS : G6, H6. 

RUYEN : I9. 

RUYSBROECK : E7. 

SAVENTHEM: CH7. 

ST. GILLES: D2, F2, P2, Q2, X2, 
ae J7, Z7, Z8, B9, G9, T9, W9, X9, 


T3, Q8, S8, 


SCHAERBEEK : K5, 05, A7, F7, L7, 
N8, R8, E9, F11, C22, D22, C44. ; 
TERVUEREN : H9. 
THULIN : U2. 
UCCLE : B5, 07, N7, X7, B8, R9, 022. 
VERVIERS: NI, I3, K3, P4. 
VILVORDE : $9. 
WESEMBEEK : H7. 
WOLUWE-STOCKEL: A2, N2, F4. 
C7, I7, F9, K22, 044. 


Addresses of Stations Wanted. 


We shall be glac if any of our readers 
can give us the QRA’s of the following 
stations. (in some cases it‘is inadvis- 
able to publish the names and addresses, 
but any replies indicating that publica- 
tion should be withheld, will be com- 


municated in confidence to the en- 
quirers) :— 
G2APU, G6LH, F8FW, F8TOK, 


OCTA, HOWWZ, H9AD, HGA (on 35 
metres), ZIAF, Z2CA, Z2XA, M1B, 
BR22, RCRL, WAU (on 27 ‘metres), 
12BB, X3AD, H9BA, D7EC, B44, IZ, 


G6RR, G6DT, G6ER (2) G5XO0, 
G2APD, G2MK, GN2 (2), G5MQ, G5XO, 
G6DT, Q2MK, H9BR,- MIK,  M4HS, 
F8PRI, F8FIR, Z2AX, G2AZI, G2BDY, 
G2FO, F8ACA, F8FW, F8HU, F8VTI, 
NSMT (calling OKG), NOBX, NOBQ, 
U1AS, U2WR, U3NBS, U4M, WQN, 
BZ1AC, RBAI, Z4A9, NISR, 3KIK, 


GCG, GCS. 


FB1. 
Nationality not stated, presumably 
French: OCKB, 8RR, 8RAT, 8NNN, 


8YB 4! Dutch), ORW, ORT, also 1NO, 


Misuse of Call Sign. 

Mr. F. J. Hughes (2NL), 129, Wells 
Road, Bath, has reason to believe that 
some " other transmitter is making use of 
his call sign, and will welcome any in- 
formation enabling him to trace the 
offender. 


A 35 


§22 


OCTOBER 14th, 1925. 


Comparisons with Elevated Aerial Systems. 
By LESLIE MILLER, A.M.LE.E. 


HESE experiments were made with an aerial] at- 
tached to an 18ft. pole at the far end of a suburban 
garden situated in a deep valley, 6} miles from 

.2LO. There is another pole of the same height near 
the house, 7oft. away, and the usual down lead is brought 
into the receiving room. ‘Fhe poles are so placed that a 
line joining them would point in the direction of 2LO. 

The object of the trials was to see if it would be 
preferable to use the aerial as a large loop instead of an 
inverted L aerial for receiving 2LO. Results proved the 
loop to be 50 per cent. more efficient than the inverted L 
aerial by measurement of the rectified carrier current. 
The writer is now wondering | 
why others do not employ 
similar loops when they 
have the opportunity, and 
wish merely to receive broad- 
casting from one station. 
Farmers and others, with 
plenty of space at command, 
can easily make their loops 777777777, 
accurately directional. 

The loop is soon made. 
A shell insulator is attached 
to each -pole at the top, and also at the bottom, about 
18in. off the ground. The aerial wire is put through 
each insulator and pulled tight, thus forming a vertical 
rectangle averaging about 16ft. high and 7oft. long. 
The two ends, separated by a.foot or so, are then brought 
into the house, near the ground, and joined to an adjust- 


b) L type aerial 


The circuit employed to com- 
pare signal strengths. The 
rectified aerial current is meas- 
ured by the microammeter 


connected between the detector 
and telephones. 
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able 0.0005 or 0.001 mfd. condenser, as in the case of 
a small frame aerial. Across the condenser there is the 
usual shunt circuit, consisting of a rectifying crystal and 
a pair of 4,000 ohm telephones, with the addition of the 
microammeter, which reads from o to 40 microamperes, 
and has a resistance of 50 ohms. | 

The best adjustment of the condenser can be judged by 
the loudness of reception, but also with much greater 
ease and accuracy by seeing which setting gives the high- 
est reading of the carrier current in the microammeter 
with a given contact on the rectifying crystal. In prac- 
tice it is easy to find an adjustment of crystal and con- 
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Other ar systems tested during the experiments: 


(a) inverted L and earth connection; 
and earth connection; (c) inverted L and cousterpoise. 


denser, which gives the same high reading repeatedly, 
within narrow hms 
The results were as follow :— 
Type of Aerial. 


Loop, without any connection to earth 
Inverted L aerial and Earth Connection (buried 


Average Current. 
30 microamps. 


tank) tuned with a sub-divided inductance ... 20 j 
Inverted L aerial and counterpoise (bottom wire 

of the rectangle) . T TA PO | PA 
L type aerial and earth connection a . 8 N 


The results obtained with the outdoor loop were so 
encouraging that it was decided to try the effect of 
converting an indoor aerial erected under the. roof into 
a loop, as this was also roughly directional to 2LO. Here 
the superiority of the loop aerial was again demonstrated, 
for the rectifier current at resonance was increased from 
15 to 23 microamperes.' 

In addition, the directional loop aerial is naturally much 
more free from interference from oscillation and other 
transmitting stations than the usual type. 

1 This indoor loop is a rectangle 32ft. long x 14ft. high. 


Daventry, about 80 miles away, can be easily understood when 
sending out the weather report. 
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Daventry. 

Complaints have been made by some 
listeners concerning interference with 
the morning transmissions from Daven- 
try. Those who experience such trouble 
would be doing good service to others, 
as well as themselves, if they would 
report to the B.B.C. the nature of the 
interference, which has 
variously reported as automatic Morse 
and radio telephony. 

0000 


The Relay Station Scare. 

Relay station areas have been greatly 
alarmed by the fear that the low-power 
stations are to be closed down almost 
immediately as the result of the policy 
of “fewer stations—higher power,” dis- 
cussed unofficially by the Relegates to 
the Geneva Conference on Broadcasting. 
I can state on the highest authority that 
there is not the least likelihood that so 
drastic a step as the closing down of 
any relay station will be taken for a 
long time to come. Even if it were even- 
tually found to be inevitable, I am told 
that the earliest date at which it would 
be put into effect 1s a year hence. 

0000 


Good for Listeners. 
Listeners may further rest assured that 
they will not in any event be deprived 
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A FLOATING BROADCASTING STATION. 
farted with an experimental pecans ee by its owner, a wealthy Cincinatti 


res 


been. already | 


By Our Special Correspondent. 


of a legitimate service. The assurance 
of Savoy Hill is given that every crystal 
user will, on the contrary, benefit if the 
relay stations are finally discarded and 
the stations remaining are raised to such 
power as will enable them to cover wide 


areas. 
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A Mystery Solved. 

Listeners noticed recently a rather 
curious noise like the sound of a gong 
during the transmissions from 2LO and 
5XX. This, it is understood, was not 
due to any new experiment on the part 
of the engineers but was caused by a 
defective valve-holder. The fault has 


been rectified. 
0000 


The Studio Clock. 

The ticking of a clock has also been 
audible at intervals. It is the studio 
clock that has been offending. In the 
new studios at 2L0 a silent clock will 


be installea. 
0000 


** Intervievy.’’ 

The microphone ‘‘interview” has 
proved so successful on the few occasions 
that it has been attempted that the 
Birmingham station intends to try a 
similar experiment on October 28th, 


The yacht ‘*‘Muroma,”’ which has been 
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when Mrs. E. W. Barnes, the wife of 
the Bishop of Birmingham, will be inter- 
viewed before the microphone by a Birm- 
ingham journalist. 

: 0000 


A Complaint from Leeds. š 

In spite of the unofficial decision of 
the international broadcasting experts at 
Geneva that the time is approaching 
when some curtailment of the number of 
relay and low-power stations will have 
to be considered, a campaign is still being 
fostered in some localities with the 
object of getting relay stations to the 
status of main stations. Leeds, it ap- 
pears, is a case in point. 

The complaint seems to be that „the 
programmes put out from the Leeds 
relay station are nbt so good as those 
from main stations. Leeds listeners take 
a pardonable pride in their own city, and 
would naturally like to get the best pro- 
grammes obtainable. But so far as the 
status of Leeds is concerned, it may be 
recalled that the locale of the main sta- 
tions was indicated by the then Post- 
master-General to the House of Com- 
mons before broadcasting started, and’ - 
the subsequent addition of relay stations 
to the list of eight. main stations origin- 
ally contemplated was an expression of 
the desire to concede as much as pos- 
sible to other districts which were not 
included in the original scheme. 
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Fading. , 

An impression exists that by raising 
the power of the main stations, one of 
the bugbears of the listener’s life—i.e., 
fading—will be overcome. Apparently 
the broadcast engineers are not willing 
to accept this theory as the solution of 
the fading trouble, even if the power of 
the transmitting station were as high as 
fifty kilowatts. It is possible that high 
power might alleviate the difficulty, 
within limits; for example, if a weak 
station fades to one-fifth of its intensity 
at a certain point and a high-power sta- 
tion fades to the same relative extent at 
the same point, the signal from the latter 
station might be at any rate readable, 
although its value would be appreciably 
less than that of a signal from the same 
station when no fading takes place. In 
cases where fading is very abrupt and 
intensive the distortion may affect the 
stronger and the weaker station alike. 
There can be no guarantee that high 
power will mean less fading. | 
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Another Bells Broadcast. 

The bells of Croyland Abbey, Peter- 
borough, will be broadcast on October 
25th as a prelude to the usual Sunday 
evening service transmission. This 
broadcast has been suggested partly as 
a result of the satisfactory transmission 
of Buckfast Abbey bells which took place 
recently, and the tests that have been 
carried out at Croyland Abbey indicate 
that the broadcasting of those bells 
should be quite.as successful. Croyland 
is one of the most historic abbeys in the 
country and had a peal of bells as early 
as the year 960. 
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Distant Reception of Daventry. 


The wireless operator in one of H.M. 
ships which recently accompanied a fleet 
of tugs on a tour to Malta and back 
sends the following interesting account 
of the achievements of a single-valve 
straight detector circuit with aerial re- 
action, using a D.E. valve. The aerial 
was 60 ft. high and 69 ft. long. 

“ Daventry,’ he writes, ° was heard 


after dark every night the whole voyage. 


to Malta. The time signal was obtained 
21.00 G.M.T. each night, foliowed by 
the News Bulletin. Chronometers were 
rated by this signal and the news ob- 
tained was very welcome, being circu- 
lated amongst the fleet of five naval tugs 
by Morse lamp afterwards. Even in a 
severe electrical storm off Cape Bon, 
Tunis, the time signal was received (at 
the risk of the only valve) quite clearly. 
On the return voyage not only Daventry, 
but Plymouth, Bournemouth, Cardiff, 
2LO, and Madrid, and several other 
foreign stations were clearly -audible 
after dusk, especially during the first 
test of Continental stations after mid- 
night on August 3lst-Sept. lst, off Cape 
St. Vincent. Bournemouth was quite as 
audible as Daventry all along the 
Mediterranean from Cape Bon to 
Gibraltar.” 


oo0 0 
Barn Dance Broadcast. 

“The Harvest Home ” is the title of 
a special feature which will be included 
in the programme for October 23rd. It 
will be a representation of the entertain- 
ment whic usually concludes the 
gathering-in of the crops. Old country 
songs and dances will be heard by broad- 
cast as they are still heard in rural 
places even to this day, outside the pages 
of Thomas Hardy, and they will be 
accompanied by the shuffling of heavy 
boots in rustic dances on the bare floor. 
The success which has attended the 
broadcasting of the dance scena in 
“Radio Radiance ” justifies, it is jelt, 
the extension of the scheme of trans- 
mitting dance steps. 
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“ Stars.” 


“Is not the B.B.C. rather inclined to 
overwork its ‘stars,’ i.e., the people 
who helped to put broadcasting in the 
early days on a firm foundation?” was 
a question which the writer put to the 
officials at Savoy Hill the other day. 
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FUTURE FEATURES. 
Sunday, October 18th. 
Lonpon. — 3.30 p.m., = ‘* Cock- 

aigne. 9.15 p.m., Band of 
i, H.M. Grenadier Guards. 
: BrirMincHamM.—3.30 p.m., Chamber 
: Music. 
BourNnemoutH.—9.15 p.m., Wagner. 
Monday, October 19th. 
Lonpon.—10.30 p.m., English Folk 


Songs. 

Carpirr.—8 p.m., The Music of 
Russia. 

ABERDEEN.—8 p.m., Wagner and 
Verdi. 


SHEFFIELD.—7.30 p.m., The Opera, 
: “ Il Trovatore.” 


; Tuesday, October 20th. 


5XX.—8 p.m., “Ye Olde Manor 
: House. 
Lonpon.—8 p.m., Une Heure In- 
time. 


Leeps-Braprorp.—4 p.m., Band of . 
the Royal Air Force, relayed : 
from ‘‘ Leeds Mercury ” Better 

3 Housing Exhibition. 

Wednesday, October 2ist. 


Lonpon.—8 p.m., Trafalgar Day 
Programme, ‘‘ England Ex- : 
pects.” i 

: Mancuester.—8 p.m., Trafalgar. : 

: Berrast.—7.30 p.m., Russian 

Music. 

Leens - Braprorp. — 2.30 p.m., 
Speeches relayed from the 
Grand Nautical Exhibition. 

; Thursday, October 22nd. 
: Lonpon. — 8.50 p.m., Chamber 
Music and Poetry. 

BIRMINGHAM.—8.5 p.m., ‘‘Judas 
Maccabeus.”’ © i 

Mancuesrer.—7.30 p.m., The Hallé |: 
Orchestra: Conductor, Sir i 
Hamilton Harty. S.B. to other 


Stations. 
Griascow.—8 p.m., Orchestral Prv- 
gramme. 
Friday, October 23rd. 
MANCHESTER.—8 p.m., Lancashire 
Night. 
NewcastLe —9.15 p.m., ‘“‘Radio 
Radiance.” 


Saturday, October 24th. 


BIRMINGHAM AND 5XX.—8 p.m., 
“ Radio Fantasy.” 

ABERDEEN.—8 p.m., A Tale of 
Alsatia. 


The reply admitted that such had beef 
the tendency, but efforts were now being 
made to use broadcasting ‘‘stars ’’ very 
sparingly, and to feature their appear- 
ances before the microphone in the same 
way as the appearance of “stars '’ of 
the theatre or concert hall would be fea- 
tured. The vital fact that is being borne 
in mind is that a broadcast ‘‘star’s ” 
repertoire reaches saturation point very 
quickly and it is therefore wise policy 
to nurse him by limiting strictly his 
broadcast ‘‘turns.”’ 
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Auditions, 


Another matter of interest revealed to 
the writer at Savoy Hill was that if any- 
body who is really useful for broadcast- 
ing is discovered, every effort will be 
made to “star” him and $o further his 
interests to the same extent as an estab- 
lished ‘‘star.’’ But the standard required 
of the newcomer is higher than most 
people believe. A useful tip to those 
who have been offered an audition is 
that they should not fail to keep the 
appointment on the day and at the hour 
fixed. Several cases have occurred 
recently where applicants for auditions 
have written to say that the day 
arranged was inconvenient and they 
would attend at some other time. In 
view of the great number of applicants 
for auditions, this means that a person 
who has been given a date and . has 
failed to keep to it will, in all PORA 
bility, be put back for many weeks. - 
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Storms and Reception. i 

In outlying districts reception is fre- 
quently found to be much better during 
storms and high winds. A Stornoway 
liştener, for instance, reports that when 
the wind is blowing with great velocity 
from the south-east or south-west’ he 
gets the best reception, with a total 
absence of atmospherics. West Country 
listeners observe a similar phenomenon 
in so far as south-westerly' storms are 
concerned. In some northern districts, 
however, the near-by stations are oblite- 
rated when the storm is close, while 
those at distances come through well. 


0000 


A Birthday at Bournemouth. 


Bournemouth Station will celebrate its 
second anniversary on October 17th, and 
a résumé of the past year’s work will be 
included in the programme on that 
evening. Excerpts from the - leading 
feature nights of the year will be given 
and for these, in most cases, the original 
artists have been chosen. Amang the 
items to be given are the following : 
“Spain and Portugal,” ‘‘Cheery Inter- 
ludes,” ‘‘Humour,”’ ‘‘ Sullivan and Cole- 
ridge-Taylor,’’ ‘‘Old London,” ‘* Musical 
Comedy Favourites—Old and New,” 
“Fun and Favourites,” ‘‘Cross Word 
Puzzle,” and ‘‘Night of Memories.” In 
the morning of October 17th Mr. Arthur 
Marston, A.R C.O., will give an organ 
recital from the Royal Arcade, Bos- 
combe. 
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‘A “London Symphony.” 


Some very attractive music has been 
written under the inspiration of London 
Town. One of the greatest of the 
orchestral pieces having characteristics of 
London is Vaughan-Williams’ ‘‘ London 
Symphony.” This will be given from 
2LO for the first time on October 18th, 
and will be played by the Wireless Spa 

hony Orchestra, conducted by Mr. Dan 

odfrey, who gave it from Manchester. 
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This section will be continued week-by week and will form an authoritative work of reference. . 


Alternating Electro-magnet. An electro- 
magnet in which alternating current 
is passed through the magnetising coils 


so that the magnetic flux produced is — 


an alternating one. It is-usual for an 
alternating electro-magnet to have a 
laminated core in order to reduce the 
eddy currents in the iron. Since a 
piece of iron is attracted to a magnet 
pole, no matter whether it be a north 
pole or a south pole, it follows that 
an alternating electro-magnet will 
attract a piece of iron in exactly the 
‘game way as an ordinary permanent 
magnet, except that the pull will be 
varying rapidly between zero and a cer- 
tain maximum valne once every half 
cycle of the current. The iron is at- 
tracted every half cycle and not re- 
pelled when the magnetism reverses, 
the pull being proportional to the mean 
square of the magnetic flux density. 


Alternation. A term sometimes used to 
signify one-half of a complete cycle of 
an alternating quantity, i.e., that 
sequence of values from zero to maxi- 
mum (positive or negative) and back 
to zero again. 


Alternator. A dynamo or generator for 
producing alternating currents. 


Aluminium Rectifier. See Nopon VALVE. 


American Morse. The Morse Code in 
general use in America differs slightly 
from the International Morse Code, 
some of the signal letters being a little 
shorter, and unequal spacing being 
employed. It needs rather more care 
in sending, but higher speeds can be 
obtained than with the International 
Morse Code. 


The usual term for the word 
‘s Ampere-meter.”’ An instrument for 
measuring current in amperes. The 
scale is graduated to read directly in 
amperes or a simple multiple thereof. 
(See SHUNT. See Movine Cort AND 
Movinc Iron INSTRUMENTS). 


Amp. Aobreviation for Ampere. 


Ammeter. 


Ampere. The practical unit of current 
(named after the French’ physicist 
André Marie Ampere). The true 


ampere is equal to one-tenth of the 
C.G.S. electro-magnetic unit of cur- 
rent. See CURRENT. 
Amperage. A term meaning ‘‘the cur- 
‘rent in amperes ” in a circuit. Cf. 
VOLTAGE 


Ampere-héur.—The commercial unit of 
quantity of electricity. It is that 
quantity which passes when a current 
of one ampere flows for one hour, or its 
equivalent (e.g. half an ampere for 
two hours, etc.). See AMPERE-HOUR 
CAPACITY.. 


Ampere-hour Capacity. The output rating . 


of an accumulator battery in ampere- 
hours. The rating is sometimes based 
on continuous discharge and sometimes 
on intermittent discharge (ignition). 
The former rating is the true one, the 
ignition rating being twice the actual 
capacity of the battery. 


Ampere Meter. See METER. 


Ampere:turns. The product of the num- 
ber of turns in a coil and the number 
of amperes flowing through it. The 
magnetic field strength produced in a 
medium of constant permeability is pro- 
portional to the number of ampere- 
turns acting upon it, and therefore the 
ampere-turn makes a convenient unit of 
magnetising force for practical pur- 
poses. 


Amplification.. See AMPLIFIER. 


Amplification Factor or Amplification 
Constant (of Three-Electrode valve). 
The ratio of the cHange of plate volt- 
age necessary to bring about a given 
change of plate current, to the change 
in grid potential required to produce 
the same change in plate current; or 
the number of volts by which the plate 
potential must be lowered to maintain 
the plate current constant when the 


grid potential is raised by one volt. It ` 


is the maximum voltage ama cen 
which the valve itself can give theoreti- 
cally. 7 

Example :—Suppose that at zero grid 
potential the plate current with 80 
volts on the plate is 1.35 milliamperes. 
Now raise the grid potential by, say, 
+1 volt and adjust the plate voltage 
until the plate current is again 1.35 
milliamps and suppose that the plate 
potential is now 74.5 volts. Thus a 
change of 1 volt in grid potential has 
an effect of 5.5 times that of a similar 
change in plate potential. The Ampli- 
fication Factor is therefore 5.5. 


Amplifier. An apparatus for strengthen- 
ing or increasing the amplitude of 
(usually weak) electrical oscillations. 


In a wireless receiver an amplifier is — 


used to increase the strength of the 


signals received by the aerial before 
being -delivered to the telephones or 
other instruments (such as recording 
relays, etc,). The actual energy de- 
livered to the telephones (or loud 
speaker) is many times that received 
- by the aerial, the additional energy 
being drawn from a local battery. _ 
The function of an amplifier must not 
be confounded with that of a trans- 
former, which amplifies the voltage at 
the expense of current and vice versa, 
so that, neglecting losses, the output is 
equal to the input. Im the case of an 
_amplier the whole of the output is 
drawn from the local source of energy 
and may be many times greater tban 
the input. — Pa i 
The received high frequency oscil- 
lations may be amplified before being 
rectified, in which case the amplifier is 
called a t Radio-frequency Amplifier ”; 
or the signals may be amplified after 
rectification (Audio-frequency Ampli- 
fier). See THERMIONIC AMPLIFIER. 


Amplifier: Cascade, Power, Speech, etc. 
See CASCADE AMPLIFIER, POWER 
AMPLIFIER, etc. 


Amplitude. The maximum value at- 
tained by an alternating quantity in 
either direction (positive or negative), 
e.g., an alternating current. Sometimes 
called the “peak value,” especially 
when referring to voltage. 


Anchor Gap. Small safety spark gap be- 
tween lead-in of receiving aerial and 
earth to protect the receiving apparatus 
against powerful surges set up when 
transmitting. The high frequency 
oscillations induced in the receiving 
aerial pass across the gap instead of 
through the receiving apparatus. 


Angle of Lag. See Puasz DIFFERENCE. 


Anode. (a) Of cell: The electrode 
through which the current enters the 
cell; (b) of a thermionic valve: the 
plate of the valve. See THERMIONIC 
TUBE. 


Anode Battery. Tie battery which main- 
tains the potential of the anode or plate 
of a thermionic tube at a given value 
about that of the filament. See 
THERMIONIC TUBE. 


Anode Characteristic. 
ACTERISTICS. 


See Sratic CHAR- 


Anode Circuit. See PLATE CIRCUIT. 
A 39 
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Dictionary of Technical Terms.— 
Anode Converter. A small electric ma- 


chine with a single armature carrying 
_two separate windings and two commu 


Anoce Converteér. 


tators. One of the windings is designed 
for low voltage and the other for high 
voltage. The machine is run from a 
battery of accumulators (usually 12 
volts) on the low voltage side and high 
voltage at reduced current is obtained 
from the other winding and used as the 
high tension supply to the anode cir- 
cuit of a valve transmitter. 

Anode Rectification. Refers to the use of 

. a three-electrode valve as a rectifier or 
detector of electrical oscillations by 
operating the valve at one of the bends 
im the static characteristic curve. No 
grid condenser is employed, and the 
grid potential is adjusted so that the 
valve will operate at a point where the 
curvature of the static curve is great- 


est, usually at the lower bend in the - 


curve. Then a given increase in grid 
voltage will cause an increase of plate 
current which is much greater than the 
decrease of plate curent obtained when 
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OSCILLATION VOLTAGE (AMPLITUDE) 


Anode rectification curves with mean grid 

voltages of —3, —6 and —8. 
the grid voltage is decreased by the 
same amount, so that rectification 
takes place. This method is paten 
larly suitable for the detection of strong 
signals but is not very sensitive on 
weak signals. Cf. Grip REcTIFICca- 
TION. 


Anode Resistance. | 
ACITY COUPLING. | | 

Antenna. The aerial system of a wireless 
station, including the ‘‘earth’’ or 
counterpoise, lead-in, etc. The word 
means “feeler,” and was originally 
used to denote the aerial system of a 
receiving station, but is now commonly 
applied to both sending and receiving 
aerial systems. l 
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See RESISTANCE-CAP- 


Wireless 
| . World 
Anticapacity Switch. 


specially designed for use in high fre- - 
quency circuits, the various parts being 
so spaced out that the capacity between 
the various circuits is reduced to a 


minimum. 


KUNA 


Anti-capacity Switch. 


Antinodes. 


Aperiodle (circuit). An untuned circuit, 
i.e., one which has no natural period 
or frequency of its own. A circuit in 
which the resistance is so high com- 
pared with the ratio of inductance to 
capacity that natural oscillations are 
impossible. This is the case in any 
circuit where R? is greater than — 


See Nonzs and Loops, 


(where R is the resistance, L is the in- 


ductance in henries and C is the capa- — 


city in farads). See Dampine. Cf. 
OscILLAToRY CIRCUIT. 


Aperiodic Aerial. In some receiving cir- 
cuits the aerial is inductively coupled to 
a tuned oscillatory circuit, no tuning ar- 
rangements being included in the aerial 
circuit itself. An aerial used in this way 
is often called “ aperiodic,” although 
this is not strictly true, since the aerial 
system is tuned to a fixed wavelength. 


Apparent Inductance (of coils). When a 
condenser of capacity C microfarads is 
connected across a coil whose true in- 
ductance is L microhenries, the wave- 
length of the oscillatory circuit so 


formed would be 1885/ LC metres if the” 


coil had no self-capacity. If is 


0 


the self capacity of the coil, the 


actual wavelength obtained would be- 


1885,/L(C+C,). Now the apparent 
inductance is that which would 
give the same wavelength as that 
measured assuming that no self- 
capacity existed. Thus, if the apparent 
inductance is denoted by L,, the rela- 
tion would be: 


A=1885/L,C, where C is the capacity 


A type of switch _ 


wavelength 
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across the coil and Aà is the measured 
wavelength. 

: A2 

`” Thus L=——. . 

N 188570 za D 

Apparent Power... The product of volts 


_:, and amperes in.an alternating current 


circuit where these two quantifies are 
not in phage. Only in the partieular 
case where the current and voltage are 
‘in phase is the true power given by 
_ their product. See POWER IN A.C. 
CIRCUITS AND Power FACTOR. 


Apparent Resistance. The ratio of volt- 
age to current in a circuit where these 
two quantities are not in phase, t.e., 
the impedance of the circuit. See 
ALTERNATING CURRENT CIRCUITS. 

Applied E.M.F. or Applied Voltage. See 
IMPRESSED E.M.F. f 


Armstrong Circuit. See REACTION. 


Artificial Aerial. . An arrangement of 
coils, condensers and resistances used 
for testing sending apparatus. The 
values of the capacity, inductance, and 
resistance are adjusted to be the same 
as those in an actual aerial, so that the 
artificial aerial has similar character- 
istics as far as measurements are con- 
cerned. But whereas in an actual open 
aerial the radiation resistance is a large 
fraction of the total resistance, ‘he 
radiation resistance of an artificial 
aerial is extremely small, so that with 
the latter arrangement very little radio- 

- frequency energy is radiated out into 
space. See AERIAL RESISTANCE. 

A.T.C. Abbreviation for Aerial Tuning 
Condenser. 


A.T.I. Abbreviation for Aerial Tuning 
Inductance. 


Atmospherics. Term for the irregular 
signals or disturbances received in wire- 
less telegraphy due to sttay electric 
waves set up by changes in the electri- 
cal state of the atmosphere or to flashes 
of lightning. A flash of lightning pro- 
duces powerful etheric waves, which 
can be heard for thousands of miles on 
a sensitive receiver. Also called 
Strays, Static, and X’s. 

Audibility. The degree to which a given 
signal is audible in a telephone receiver. 
It is measured by ascertaining the re- 
sistance of a shunt, S, which must be 
connected across a telephone of resist- 
ance R to render the signal only just 
audible. The audibility is then given 

R+S ` 
by — 


Audio-Frequency. A frequency of alter- 
nating current which can produce 
audible sounds in a telephone receiver, 
i.e., within a range of from about 25 
cycles per second to about 10,000 cycles 
per second. However, the range of fre- 
quencies used in ordinary telephony is 
only from about 100 to 3,000 cycles per 


second. Cf. RADIO-FREQUENCY. 
Audio-Frequency Amplification. See Low 

FREQUENCY AMPLIFICATION. 
Audio-Frequency Transfornier. See Je 


TERVALVE TRANSFORMER. 
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Readers are invited to send in to the Information Department of -_ 


“The Wireless World,” questions relating to their technical difficulties. Every question should be accompanied by 
~ a stamped addressed envelope for reply. No charge is made. — | 


Microphonic Valves. 

7 have just built up a three-valve set 
(0-v-2), which gives excellent repro- 
duction when the loud-speaker 18 held 
in the hand, but when it is placed on 
top of the cabinet a loud whistle is 
set up. I am using dull emitter 
valves throughout. Whistling some- 
times occurs when the loud-speaker 
is stood on a table alongside the set. 

F. B. 


Our correspondent’s trouble is un- 
doubtedly due to the fact that the valves 
are microphonic, and that actual mechani- 
cal vibrations are being transmitted to 
them by the loud-speaker. The remedy 
is to fit good anti-microphonic valve 
holders, or else to mount the loud-speaker 
at some little distance from the receiver. 
It will be as well to direct the horn away 
from the set. Obscure cases of poor 
quality reproduction without actual howl. 
ing are sometimes due to a similar cause. 


oo0oo0o0 


Indoor Aerial H.F. Receiver. 
Please give me a good circuit, covering 
the broadcast wavelengths, with 
three valves (H.F., detector, and 
L.F.) for use on a very short indoor 
aertal and an earth consisting of 
copper gauze mat, ` H. F. K. 


As a very short aerial is to be used, 
with what practically amounts to a 
eounterpoise, the grid circuit of the first 
valve will be lightly damped, and will 


4 
~ 


th 


4 


very probably oscillate uncontrollably. . 


Our advice is that a set incorporating a 
neutralised stage of H.F. be made up. A 
suitable circuit is shown in Fig. 2. The 
H.F. transformer may be constructed in 
accordance with the instructions given in 
the issues of March 25th and’ April 1st. 


OOQ 
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l 


lengths are considerable, and to, enter 
into a full description of them is rather 
beyond the scope of. this section. More- 
over, the whole object of this type of 
receiver is’ to amplify eftectively the 
higher frequencies, and it is not designed 
to function on long waves. 


H.T.¢, 
H.T.49 
REACTION | 
a = QUTPUT 
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Fig. 1.—Long-wave H.F. amplifier-detector unit. 


An All-wave Set. 

l wish to make up a highly efficient 
superheterodyne receiver for the re- 
ception of both short- and long-wave 
stations on the loud-speaker. Please 
recommend one of your published de- 
signs, stating how the necessary modi- 
fications may be effected. A 

. K. 


The modifications necessary to adapt a 
superheferodyne set to the long wave- 


H.T.+ 


H.T.+ 


Fig. 2.—Three-valve receiver designed for use with a short indoor aerial. 


In this case we would recommend that 
one of the supersonic sets. recently de- 
scribed, without low-frequency -magnifi- 
cation, be constructed, together with a 
two-valve low frequency amplifier and a 
long-wave H.F. amplifier-detector unit. If 
care is taken in design and suitable valves 
are used, this latter may make use of 
the resistance capacity method of inter- 
valve coupling. A suitable circuit is 
shown in Fig. 1. All three units may 
be built into cabinets of similar height, 
with terminals arranged for easy inter- 
connection. The L.F. amplifier will, of 
course, operate with either the long wave 
or supersonic sets. 


0000 


A Simple Instrument Board. 


Please give me a design for an instru- 
- ment board, using a three-range volt- 
meter and a double range milli- 
ammeter, suitable for general expert- 
mental work. I am thinking of add- 
ing a microammeter; please include 
this if you consider that it will be 
useful. E. T. D. 
It is rather difficult to design a distri- 
bution board, unless for some specific line 
of work. We think that our reader’s 
best. course would be to mount his meters 
in line on a wooden board, with an ebon- 
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ite strip under them. On this strip 
would be fitted plug sockets, correspond- 
ing with the terminals of the various 
meters, to which they would be connected 
at the back of the board. The sockets 
should be suitably marked. A number of 
well-insulated flexible leads should be 
prepared, with a plug at one end to fit 
the soekets, and perhaps a spring clip or 
terminal tag at the other. 

It will be found that a simple instru- 
ment board of this type will be very con- 
venient in use; more so, perhaps, than 
one containing an elaborate system of 
switches and terminals. 

Regarding our correspondent’s enquiry 
respecting the utility of a microammeter, 
it may be said that a reliable instrument 
of this description will be found most 
useful. 
grid currents curves of amplifying valves, 
and measuring high resistances and 
crystal outputs. A useful type is that 
having a sensitivity of about 5 micro- 
amps per scale division. 


oo000. 


Neutrodyne Tuning. 


I have recently constructed the ‘‘ Neutro- ` 


dyne Four” described in issues ji 
The Wireless World dated Marc 

25th and April 1st, 1925. Although 
results both as regards selectivity and 
range are excellent, I -am somewhat 
worried by the fact that the third 
condenser reads nearly 20. degrees 
higher on most stations than does the 
preceding one. 


While this ts perhaps not a very 

serious drawback, operation of the 
receiver is not so easy as if both dials 
read the same. How can I beat 
remedy the trouble? C. M. A. 


It seems certain that the trouble lies 
in the fact that the turns of the secondary 
winding of the third transformer have 
been too widely spaced. (In this design, 
a spaced winding was specified in order 
to ensure a part of tne grid coil being in 
close inductive relation with the reaction 
coil.) We would recommend that the coil 
be rewound, with slightly less spacing 
than before, and, if the third condenser 
still. reads low, a few more turns may be 
added. This pracedure is not likely to 
have any bad effects. It is also possible 
that there are slight differenees in the 
actual capacities of the two variable 
condensers. 

oo0oo0o0 


Trouble on Short Waves. 

I have recently constructed a single-valve 
recetver for very short waves, and 
am unable to make tt oscillate on any 
part of the tuning range when the 
aerial ts connected. Kindly gtre me 
some indication of the probable 
source of the trouble, H. å. C. 


It seems probable that the coupling be- 
tween the aerial and grid coils is too 
tight. On wavelengths of 50 metres and 
below this coupling should be made ex- 
tremely loose, both by using only one or 
two turns, and sometimes by actually 
varying the position of this coil in rela- 
tion to the grid coil. 
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It can be used for plotting the ~ 


The cols were care- 
fully made to the instructions given. . 


BOOKS FOR THE 
HOME CONSTRUCIOR 


Issued in conjunction with ‘‘ The Wireless World.” 


“THE HOME CONSTRUCTOR'S 
EASY-TO-BUILD WIRELESS SETS,” 
by F. H. Haynes. Price 1/6 net. By Post, 1/9. 


TUNING COILS AND METHODS OF 
TUNING,” by W. James. Price 2/6 net. 
By Post, 2/ro. 


“HOW TO BUILD AMATEUR VALVE 
STATIONS,” by P. R. Coursey, B.Sc. 
Price 1/6 net. By Post, 1/8. 


“THE CONSTRUCTION OF AMATEUR 
VALVE STATIONS” by Alan L.M. DOouGLAS. 
Price 1/6 net. By Post, 1/8. 


« THE HOME CONSTRUCTOR’S 
WIRELESS GUIDE,” by W. Jams. Price 
3/6 net. By Post, 3/9. 


“MAST AND AERIAL CONSTRUC- 
TION FOR AMATEURS,” F. J. 
Arns.ey. A.M.I.C.E. Price 1/6 net. By Post, 1/8. 
Obtainable by post (remittance with order) from 
ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., Landon E.C.4, 


or of Booksellers and Bookstalls 


Another rather unusual source of 
trouble which we have encountered is due 
to the breaking of one of the strands of 
the usual 7/22 enamelled aerial wire, near 
the lead-in. This fairly well-insulated 
free wire imposes heavy damping on the 
aerial circuit, and might well be the cause 


of our reader’s trouble, particularly as he. 


is unable to obtain oscillations anywhere 
on the tuning scale. y | 
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Adding H.F. to a Reflex. 


I am thinking of rebuilding my stngle- . 


valve reflex receiver, and, if it is 
practicable, at the same time adding 
a stage of high-frequency amplif- 
cation. Please give me your opinion, 
and also a cireuit diagram, 


W. P. L. 


It is certainly quite possible to add a 
high-frequency amplifier to a receiver of 
this type. One of the easiest ways of 
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doing this is shown in Fig. 3. Various 
refinements, such as the addition of loose 
coupling and neutralised H.F., may be 
added. 

It should be pointed out that this 
receiver requires some care in design and 
operation, but is capable of giving ex- 
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_ Fig. 3.—Refiex receiver preceded by a stage 


of H.F. amplification. 


tremely good results. Particular atten- 
tion should be give o the choice of 
valves, transforme.. ‘oth H.F. and 
L.F.), and crystal detector, with a view 
to their working together in the most 
efficient manner possible. a 


e000 
Reflex Difficulties. 

I am having trouble with my single-calve 
reflex set, in that the crystal refuses. 
to operate, signals bemng often as 
strong when the catwhisker ts not in. 
contact with the crystal. The latter 
is a good one, and works excellently 
in a plain crystal set. Any infor- 
mation which will help me to locate 
the fault will be appreciated. A. A. © 


There are several possible causes of this 
trouble. It may be that, due to incor- 
rect H.T. voltage, filament brilliancy, 
or grid bias, the valve is functioning as 
a detector on the bend of the curve. The 
remedy here is obvious. Care should 
also be taken to ensure that the amplified 
high-frequency currents are being apphed 
to the crystal in the most efficient manner 
possible, A test of this may most easily 
be made by connecting the telephones in 
series with the output circuit of the 
crystal—say between crystal and L.F. 
transformer primary. The receiver will 
then act as a plain H.F. valve followed 
by the crystal rectifier, and it will be found 
easier to judge the effect of any modif- 
cation which may be made. It will, of 
course, be necessary to bridge the original 
telephone terminals of the set, in order 
a the valve may be supplied -with 

In spite of the fact that the L.F. trans- 
former primary in a crystal-reflex set is 
not in the anode circuit, and consequently 
is not called upon to stand high voltages, 
the possibility of a breakdown here should 
not be overlooked; it would cause the 
symptoms mentioned in our correspon- 
dent’s letter. 
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MORE PROBLEMS FOR GENEVA. 


A? a first step taken by the B.B.C. towards meeting 
the recommendations made at the recent Broad- 
casting Conference at Geneva, there has now been 
installed, as most readers are aware, an experimental 
transmitting station located at 
Chelmsford, with call-sign 5GB, 


stations shall be put into operation. This figure, of 
course, includes stations already giving service. The 
power of seven of the stations is to be rated at 4 to 8 kW. 
each, and the remaining stations will be 14 to 2 kW. 
If we consider the reasonableness of this programme 
in -terms of the area to be covered, we find that, in ° 
comparison with the stations of 
Great Britain, Spain is entitled to 


which is working within the normal CONTENTS. approximately this number to com- 
broadcast band and with a power | PAGE plete a service throughout the 
of approximately 10 kW. This Eprrorrat Views dee 529 country. 

power is much in excess of that Two-VaLvE Neutropyne Unrr ... 530 It would seem that the only pos- 


of the average main broadcasting 


By W. James. 
station. The object, as we under- 
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sible solution is for very prompt 
action to be taken by Geneva to 


stand from the B.B.C., is to test By N. V. Kipping and A. D. decide not only what shall be done 
out experimentally whether an in- Blumlein. to minimise the existing interfer- 
crease in the power of some of the On HOLIDAY WITH a Super-Het. ... 539 ence but also to find some method 


British stations will result in any 
interference with commercial- or 
Government communications. If 
no interference is reported, there 
is every probability that the Post 
Office will be able to authorise an 
increase in power of various sta- 
tions throughout the country so as 
to pave the way for reducing the 
total number of B.B.C. stations, 
whilst, in effect, covering the same 
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of meeting future requirements of 
the various European countries 
before Europe is involved in a 
tangle more hopeless than ever. 
In reviewing the work of the 
Geneva Conference in our issue of 


551 September 23rd, we pointed out 
7 553 that there are still several countries 
555 where broadeasting has not de- 


veloped to any considerable extent, 
and that, in our opinion, it is to 
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areas as satisfactorily as at these countries that a band of 
present. This indicates that the LETTERS TO THE EpITOR.... ... 562 shorter wavelengths should be al- 
B.B.C. intends to do whatever is READERS’ PROBLEMS 563 lotted. This would bring about 
possible to conform to the Geneva the least dislocation of any 


recommendations. But of what use 
will be this action if in the meantime other European 
countries do not follow suit? 


More New Stations. 


An announcement has just been made regarding a pro- 
gramme for the establishment of broadcasting stations in 
Spain, and it is there proposed that, during the years 
1925, 1926, and 1927, a total of twenty-one broadcasting 
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existing organisations or indus- 
tries. Moreover, in these countries, where the manufac- 
ture of broadcast receivers as an industry has scarcely 
been entered upon, designers would be in a position to 
produce apparatus suited to the particular waveband 
selected. 

There seems to be no other solution, but, unless imme- 
diate action is taken, the difficulties in the way of effecting 
even this remedy will be enormously augmented. 
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How to Build 
a Non= 
Oscillating, 
Selective, 
Frequency 
Amplifier for 
220-520 
Metres. 
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| i known authority on the de- : 
| +: signofH.F.amplifiersusing : 
: low-loss coils, has at different : 
: limes given designs for a: 
P saterseetenrercnnenenes . number of: 
: complete neu- : 
: trodyne re- : 
: ¢€el pers xt 
: This article : 
: describes a: 
: unit which can : 
: be used with : 
: almost any ex- : 
SE : isting set. : 


“ORC RO ROE ON ee sire reerse ents & 


By W. JAMES. 


HERE are many amateurs who, during the summer 
months, are content to receive the local and the 
high-power broadcast stations, and very excellent 

results can be obtained with a receiver comprising a de- 
tector and audio-frequency amplifier. These amateurs 
know that during the summer months atmospheric con- 
ditions are generally not favourable for the satisfactory 
reception of distant stations, and a good deal of dodging 
about has to be done before a distant station that is really 
worth listening to can be tuned in. From about this time ` 
of the year until the spring, however, excellent reception 


Fig. 1.—A receiver with a tuned anode coupled H.F. stage. 


of distant stations can be had, provided the receiver is of 
suitable design. The requirements of a receiver for ‘good 
distance work are selectivity and sensitivity, while a suit- 
able receiver would be of the non-oscillating type, easily 
handled and not hard to build. 

Some form of high-frequency amplification is a neces- 
sity, and it follows from the above remarks that it would 
be convenient if the high-frequency amplifier were a self- 
contained unit that could be connected to the existing 
detector and audio-frequency set when and as required. 
Fortunately, a non-oscillating selective high-frequency 
amplifier is not a difficult thing to make, neither is it ex- 
pensive ; but, before describing the construction of such 

A TO 


an amplifier, it might be as well briefly to discuss the 


subject of high-frequency amplification. 


Stabilising ‘Tricks. 


We are all familiar with the types of circuit illus- 
trated in Figs. 1 and 2, where L,, C, in each circuit is 
the tuner; C,, L,, Fig. 1, a tuned anode circuit; and 
Ca, L,, L,, Fig. 2, a tuned high-frequency transformer ; 
and we know that such circuits tend to oscillate and to 
be quite unmanageable unless special precautions are 
taken to stabilise them. The majority of methods for 
stabilising these circuits are essentially methods for re- 
ducing the amplification to a figure where the amount of 
energy which passes back and excites the input circuit 1s 
insufficient to reduce the effective resistance of the circuits 
to the point where they become unstable. Usual methods 
are to damp the tuned circuits by introducing resistance 
into the coils either by winding them of fine wire, by 
adding resistance, or by mounting the coils pear metal 
objects, such as condensers; sometimes a resistance is 
put in series with the tuning condensers or across the 
tuning condensers. The effect in each case is the same, 
namely, so to reduce the amplification that the reaction 
effect is insufficient to produce a condition of instability. 
These stabilising tricks often destroy selectivity. 


Fig. 2.—Connections of a set with a tuned H.F. transformer. 
23. 
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Two-valve Neutrodyne Unit.— 

A further scheme is to increase the ratio of capacity 
to. inductance in the Fig. 1 circuit. This increases the 
Selectivity of the amplifier, but reduces the amplification 
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and cannot be carried too far because the tuning range 
of a given coil is seriously reduced. 

In the Fig. 2 circuit we can design coil L, to give 
the desired tuning range with C,, and procure stability 
and at the same time selectivity, by reducing the turns 
in coil L,. When the number of turns in this coil 
is reduced below a 
certain value, the 
transformer L,, L, 
no 
as a true tuned 
H.F. transformer, 
as the condenser 
Ca, while tuning 
L, to resonance, 
does not tune the 
primary to reson- 
ance. The circuit 
can be made very 
selective, however, 
by the simple pro- 
cess of reducing the 
turns in coil I, 
but, unfortunately, 
the. amplification suffers, and, if the set is made stable at 
the highest frequency at which it is to be used, the ampli- 
fication at the lowest frequency is usually very poor 
indeed. 


Fig. 4.—Method of mounting a neu- 
tralising condenser on the end of a 
tuning condenser. 


Design of Primary Windings. 


In the receiver described below a good deal- of care 
has been taken to secure a balance between the degree of 
amplification and selectivity required, in conjunction with 
valves of a certain type. The tuning range of the trans- 
formers depends mainly on the size of the tuning con- 
densers and the inductance of the secondary coils, the 
mutual inductance due to the effect of the primary being 
negligible, to a first approximation. 

The number of primary turns which can be used de- 
pends on quite a number of things. It depends, for in- 
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stance, on the type of valve and the position of the 
primary with respect to the secondary, on the size of wire 
and the spacing of the turns. 

If the number of turns in the primary circuit is small, 
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Fig. 3.—Schematic connections of the two-stage 
high-frequency amplifier and of a typical set 
with detector and audio-frequency amplifier. 
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the voltage set up across it will be small, and therefore 
the voltage applied to the grid of the next valve will 
also be small. The primary winding must also be con- 
structed in such a way that its self-capacity and its 
capacity with the secondary winding is very small. To 
secure this the primary may be wound with a fine gauge 
of wire, the winding being spaced from the secondary, 
and the wire lying directly over the spaces between the 
turns of the secondary. 


The Circuit Used. 


This unit uses a neutrodyne device, the circuits being 
balanced by means of small condensers ; if the condensers 
are not properly set the circuits will oscillate violently. 
The circuit of the two-valve high-frequency amplifier is 
given in the left-hand portion of Fig. 3, the connections 
on the right-hand. side being those of a typical set with a 
detector and audio-frequency magnifier. 

The unit itself has three high-frequency transformers, 
one being connected between the aerial and the grid of 
the first valve, the second between the anode of the first 
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Fig. 5-—Showing the construction of tbe three high-frequency 
i trans{ormers, 
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Fig. 6.—Details of the ebonite front panel: A, 7/16in. dia.; B, 5/16in. dia.; C, 5/32in. dia. and 
countersunk for No. é B.A. screws; D, 1/8in. dia. and countersunk for No. 4 wood screws. 


valve and the grid of the second, while the primary of 
the third is connected to the anode of the second valve. 
A 0.0005 microfarad condenser is connected across the 
secondary windings of the first and second transformers 
to tune them. On the right-hand side of the diagram of 
the amplifier will be seen the secondary winding of the 


third transformer, the two ends being connected by two 


short lengths of flex to the contacts of a coil plug. 
Referring now to the detector-audio-frequency set, it 
will be noticed that it is of the type having a two-coil 


holder, one holder being for the reaction coil and the other 


for the aerial coil. The aerial coil is tuned by a 0.0005 
microfarad condenser connected across it. 
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When the H.F. unit is 
to be added, the coils 
ov are removed from the two- 
; coil holder and the plug 
of the H.F. transformer 
is plugged in the aerial 
3V (A.T.I.). socket. A short- 
| circuiting plug is put in the 
. reaction coil holder and the 
aerial and earth are taken 
off and connected to the 
p H.F. amplifier. The aerial 
2⁄4 tuning condenser connected 
4 to the grid of the detector 
is now across the secondary 
of the third H.F. trans- 
former, and is used to tune 
it to the same wavelength as 
the others. 
In order to obtain the maximum amplification, and the 


highest degree of selectivity permitted by considerations of. 
good quality, it is necessary so fo construct the coils of the 


H.F. transformers that they are of low H.F. resistance. 
The secondary windings are therefore wound with a fairly 
thick wire (No. 24 D.S.C.), the turns are spaced, and 
thin ebonite formers are used. The coils have an induct- 
ance of 145 microhenries, and when tuned with a 0.0005 
microfarad variable condenser’ have an actual tuning 
range of 220 to 520 metres. The tuning range is not 
quite what one would expect by calculation when using 


‘the known values of coil inductance and condenser capa- 


city, because of the stray capacity in the circuit and the 


General view of the back of the set. Notice im particular the 
arrangement of the H.F. ‘eee ores and the particularly neat 
wiring. 
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Two-valve Neutrodyne Unit.— 
mutual inductance of the primary with the secondary. 
The gauge of wire was chosen as being one which, with 
the spacing adopted, gives an inductance of a little lower 
H.F. resistance for the size of coil than would be 
obtained by winding with a thicker wire. 

The primary windings connected in the anode circuits 


Another view which 
shows the position of all 
the parts used in the 
construction of the set. 
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of the two high-frequency valves are of the double type 
popularised by the writer in the Wireless World for 
June 24th and October 1st, 1924, and a rather special 
form of construction is used. 


Constructing the Coils. 


The secondary windings have 55 turns of No. 24 
D.S.C. wound on an ebonite’ tube 24in. in diameter, 
3tin. long with jin. wall. The actual length of the 
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Fig. 7.—Arrangements of parts on the baseboard, 
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winding is 24in., and the ends are soldered to tags held 
in position by screws and nuts. Over one end of each 
secondary winding is put the primary winding. In the 
case of the transformer connecting the aerial with the 
first valve the primary winding has 13 turns of No. 30 
D.S.C., while the two remaining transformers have a 
total of 26 turns of No. 30 D.S.C., with a tapping at 


the centre turn. 
direction. 

The construction of the coils will be gathered from 
Fig. 5 and the photographs. It will be seen that the 
primary winding is wound on eight wood spacers ;;in. 
high by rin. long laid on one end of the surface of the 
secondary, the spacers being held quite firmly by the 
wire. This spacing has been found to give a suitable 
degree of selectivity when D.E.5 (amplification factor 
7, impedance 8,000 ohms) 
amplifying valves are used. 

The coils are mounted in 
the peculiar manner shown in 
the photographs and in Fig. 
7, the object being to mini- 
mise and, if possible, to pre- 
vent magnetic coupling be- 
tween the transformers. The 
first and second trans- 
formers are mounted on a 
small base as shown in the 
right-hand sketch, Fig. 5. 
The lower piece of wood is 
3hin. long by rin. wide, and 
the ebonite supports are rin. 
long and gin. diameter. 
These are tapped and are 
screwed to the base and to 
the coil former. 

The third 


The coils are all wound in the 


same 


transformer 
A 13 


534 


Two-valve Neutrodyne Unit.— 

stands on end, and has a wooden base 3in. long by rin. 
wide, and is raised by two ebonite supports, the construc- 
tion of which may be gathered from the sketch in Fig. 5. 


l The Neutralising Condensers. 


Referring to Fig. 3 for a moment, it will be noticed 


= 


es 


OUTPUT 


that one side of each of the neutralising condensers 
(N.C.) is connected to the grid of the first and second 
valves respectively, and also to one side of the c.o005 
microfarad tuning condensers. The neutralising con- 
densers were, therefore, mounted on the end of the tuning 
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Fig. 8.—Wiring diagram. 


Wires a ~ OCTOBER 21st, 1925. 


` condensers, the method adopted being shown in Fig. 4 


f 


A piece of brass strip was bent to the shape indicated and 
fastened to one of the insulating strips of the condenser 
by. a nut normally used to hold the fixed plates; the top 
plates of the neutralising condenser, therefore,'are electric- 
ally connected to the fixed plates of the tuning condenser. 
The side of the neutralising condenser which is con. 
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nected to the fixed plates of the tuning condenser, should 
be noted when wiring up. 

If the connections of the neutralising condensers, Fig. 
3, are examined, it will be seen that if these condensers 
are short-circuited, positive H.T. is connected to the grids 
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4 
COMPONENTS USED IN THE SET. 


1 Ebonite panel, 18in. x 8in. x a (Britannia Rubber and 
Kamptulicon Co., Lid.}. 

1 Baseboard, 18in. x 8}in. x $in 

2 Cay, mfd. square law tuning condensers (Ormond Engineering 
a 0 
i 2 Neutrodyne condensers’ (Gambrell). 
: 16 ohms filament resistance (Burndept). 

2 0°5 mfd. fixed condensers ( elegraph Condenser Co.) 

1 Aii dry cell. å 


2 Antipong valve holders (Bowyer-Lowe). 

2 Coil plugs (Burndept Wireless). 

2 Short circuiting plugs (Burndept Wireless). 

= pieces of ebonite tube, 34in. long, 2}in. diameter, jin. wall. 
1 Can’t Cross pps 

2 Super Vernier dials, B (Burndept Wireless). 

1 Piece of ebonite, 3in. 2 anx jin. 

1 Piece of ebonite, 2in. x jin. x jin. > 

1 Cabinet. 


. . 
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of the valves and to the filaments. With the type of 
neutralising condensers used, it was found desirable to 
place a disc of paper or mica between the moving and 
the fixed plate to prevent any possibility of short circuit- 
ing taking place. 

Building the Unit. 


The unit is a particularly easy one to build, as the com- 
ponents are well spaced and are few in number. It has 
a panel which carries the two tuning condensers and fila- 
ment rheostat, and a baseboard which carries the remainder 
of the components. Figs. 6 and 7 show the exact posi- 
tion of the parts, while the two illustrations give general 
views of the back of the set. The coil on the right-hand 
side is the one connected between the aerial and the first 
valve, while the secondary coil on the left-hand side is 
connected to a small connection strip of ebonite, and a coil 
plug by means of two short leads of flex. It is quite 
essential to space the coils as shown, for if attempts are 
made to operate a set in which the coils have been placed 
together without due regard to the effect of magnetic 
fields, it will not be found possible to stabilise the ampli- 
fier. The two valve holders are arranged in line with the 
three coils, and they are mounted on circular pieces of 
wood rin. thick, the object of this being to simplify 
wiring and to reduce the length of the grid and plate 
wires. 

The particular arrangement of the ceils should be 
noted; for instance, the primary winding of the first 
transformer is on the right-hand side, while the primary 
of the second transformer is on the end remote from the 
panel. The third transformer has its primary on the 
end of the secondary nearest the baseboard. The two 
connection strips which can be seen are merely small 
pieces of ebonite having three and two screws respectively 
and a cleat to clamp the flexible connections. The longer 
of the two strips measures 3in. x 14in. x fin., while the 
second strip is 2in. x ĝin. x iin. 


Wiring the Receiver. 


The wiring diagram, Fig. 8, shows all the connections 
quite plainly, and, if compared with the photographs, 
it should be found quite an easy matter to wire in a neat 
and efficient manner. The filament wires are run, be- 
tween the various points, along the baseboard ; so is the 
earth wire and the + H.T. wires. The grid and plate 
wires should be run in as direct and short a path as pos- 
sible, and should, of course, be quite clear of each other. 
Particular attention should be given to the wiring of the 
neutralising condensers, because, as previously explained, 
the neutralising condensers are mounted to the end of 
the tuning condensers and a common connection is, there- 


ro 


fore, made with one side of the tuning condensers and. 
one side of the neutralising condensers. It is very 
important to wire the coils exactly as indicated. 


Operating the Set. 


The aerial and earth should be connected to a coil 
plug, and this plug put into the holder provided on the 
set, and the battery plug which is connected to three wires 
(one H.T.+ and one each for the L.T. battery) should 
be put in its holder. This holder can conveniently be 
screwed to the back of the existing set and wired in cir- 


Fig. 9.—Details of a cabinet for the Unit. 


cuit. Also put the output plug into the aerial socket of 
the existing receiver and short-circuit the reaction coil. 

With two D.E.5 valves in the valve holders tune in 
the local station. To balance the set take out the first 
valve, put a piece of paper over the leg which fits in the 
socket connected with + L.T., put the valve back in the 
holder, and adjust the first neutralising condenser so that 
no signaleis heard. If this stage is properly balanced, 
the signals should be heard quite loudly when the first 
valve is removed from the holder. Now restore this 
valve, and deal with the second valve and neutralising 
condenser in the same manner. If the neutralising con- 
densers have been set carefully it should now be found 
possible to tune over the whole range without the set 
oscillating. 

It is extremely important to remember that the ampli- 
fier is designed for D.E.5 valves ; a design for valves 
of the high “impedance class is being worked out and will 
be published shortly. - 
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Elementary Principles of Magnetism and Electricity. 
By N. V. KIPPING and A. D. BLUMLEIN. | 


XNACTLY what electricity is has been worrying 
E, scientists for many years. Far more is known 
= about what electricity can be made to do—that is 
to say, about its properties—than about what it is; but 
it is now thought to consist of very small particles, called 
electrons. These particles are much smaller even than 
atoms, and it is difficult to conceive them as single objects. 
Consequently, it is easy to think of an electric current 
as a flow of water. An electric current flowing in a wire 
is a flow of these electrons, and is 
very like a flow of water in a pipe. 
Now, the reason why we have pipes 
through which water is intended 10 
flow is because we want to direct the 
water along a certain course, and we 
know that the water cannot flow 
through the solid wall of the pipe, but 
only along the hollow interior. In 
just the same way electricity will 
flow easily along a metal wire, but 
the air surrounding the wire will 
stop it leaking. out. 

. The wire is, therefore, called a 
conductor of electricity, and the air a 
non-conductor, or insulator. All substances can be 
divided broadly into the two groups of conductors and 
insulators (non-conductors) ; actually no known substance 
is a perfect insulator, as each will let electricity flow in it 
to some extent. ‘The groups are divided according as a 
substance is most useful for providing a path for elec- 
tricity to flow, or for preventing electricity from leaking 
out. 


before it 


of broadcasting. 


Conductors and Insulators. 

Most metals are good conductors, and the earth itself 
is a fairly good conductor. Porcelain, paper, glass, 
rubber, ebonite, mica, and similar substances are good 
insulators when dry. 

Now, there is one difference between a water system and 
an electric system—or electric circuit, as it is called. In 
a water system we can akvays add more water, or take 
away water from the system. An electric circuit, how- 
ever, is always full of electricity, and we can neither add 
to nor take away from the total quantity. What we can 
do is to arrange that the electricity flows round a closed 
circuit, without the total quantity being altered. In 
order to get an idea of this it is easy to imagine a water 
system in which there is no way in or out for the water, 
the system being full of water. 

For instance, in Fig. r we have a simple water circuit 
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A knowledge of the fundamental laws of : 
electricity and magnetism is necessary. : 
is possible to take even a : 
passing interest in the theoretical aspects : 
In this series of : 
articles these principles are presented in : 
such a form that they may be readily 
understood by the beginner. 
The articles of necessity cover only a 
limited field, but with the introduction 
which they provide it will be possible for 
the amateur to understand the more 
specialised articles which appear in this 
journal from time to iime. 
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with a paddle P for driving the water round. By making 
this paddle revolve, we can make the water circulate 
round the system. What causes the water to circulate 
round the system is the pressure exerted by the paddle. 
If the paddle ceased to exert pressure on the water, the 
water would cease to circulate, and, of course, the greater 
the pressure exerted by the paddle, the faster the water 
would circulate. 

The electrical analogy to this is a wire connecting the 
two terminals of a battery. A battery 
is a device for exerting an electrical 
pressure, tending to make an electric 
current flow, so that, when a wire is 
connected across the terminals of a 
battery, current will flow round the 
closed circuit consisting of the wire 
and the battery. A battery is of a 
store of electricity, but merely a 
device which will push current round - 
a circuit, just as the paddle will push 
water round a pipe system. 

This electrical pressure is called 
electromotive force (abbreviated as 
e.m.f.), and loosely it is known as 
voltage, as it is measured in volts. Electromotive force 
is not a quantity of electricity, but is simply the pressure 
which is available to force a current round a circuit 
when the circuit is complete. It is possible to have an 
e.m.f. without any current flowing, just the same as a 
steam boiler may have a pressure of roo lb. per square 
inch, even though all the steam exits are closed, and it is 
not being used at the moment. A battery by itself, with 
no wires connected to it, has a definite e.m.f. or a definite 
pressure which it exerts when called upon to do so. 


The Unit of Electrical Pressure. 


Volts, then, are the same kind of measure as pounds per - 


square inch in a boiler. Voltage is one of the two most 
fundamental quantities met with in electrical engineering. 
The other is current, which 
is measured in amperes. 

In an electrical circuit we 
are not interested in the total 
quantity of electricity which 
is present, but in the rate at 
which the electricity is flow- Fig. 
ing round the circuit. This 
rate of flow is called current. 
To understand this, think of 


P 
1.—The flow of electricit 
under the influence of the e.m 
of a battery is analagous to the 
flow of water circulating in a 
closed pipe under the action of 
a pump. 
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any pipe in which there is a steady, continuous flow 
of water. Now, during any second, the same quantity 
of water flows past any point in the pipe. Suppos- 
ing the quantity which flows past a certain point in any 
second to be 7 gallons; then the rate of flow is 7 gallons 
per second. To say that the rate of flow in the pipe was 
7 gallons would not mean anything ; flow must be measured 
as a quantity in a given time, such as in gallons per 
second. 


-Factors Determining Rate of Flow. 


In an electric circuit the flow is termed current, which © 


is a measure of quantity in a given time. If we say that 
the current in a circuit is a certain number of amperes, we 
mean that a definite quantity of electricity passes a point 
in the circuit in a given time. 

Returning to the water analogy of Fig. 1. Suppose 
that the pressure from the paddle were steady, then we 
should obtain a certain flow of the water. Now if we 
were to reduce the bore of a portion of the pipe, with- 
out altering its length or the pressure exerted by the 
paddle, then the flow of the water would be reduced, 
because of the extra resistance offered by the smaller 
pipe. 

In just the same way, if the terminals of a battery 
are joined by a wire, and the battery exerts a steady pres- 
sure (or has a constant e.m.f.), then the cyrrent (or 
flow of electricity) in the wire and battery depends on 
the thickness of the wire. If we reduce the thickness of 
the wire, we shall at the same time reduce the current. 
We therefore see that the current in an electrical circuit 
is controlled not only by the e.m.f. of the battery, but 
also by the nature of the circuit. 


Electrical Resistance. 


This property of a circuit which controls the current 
is called resistance, and is measured in ohms. A resist- 


ance of 1 million ohms is called a megohm. Thin and — 


long wires have a higher resistance than thick and short 
wires of the same material. Wires of equal thickness and 
length, but of different materials, have different resist- 
ances, because some materials are better conductors than 
others. Silver is the best conductor known, but copper 
is nearly as good, and is generally used for the sake of 
cheapness. 

All parts of an electrical circuit have resistance. It 
is impossible to make any part of an electric circuit which 
has #o resistance, but in many cases the resistances of 
some parts of a circuit are negligible as compared with 
the resistances of other parts. Batteries themselves have 
resistance, which limits the current in a circuit in just 
the same way as the resistance of the other parts of the 
circuit. 

As we have said, resistance is measured in ohms, and 
the resistance of the ohm is such that an e.m.f. of 1 volt 
will drive a current of 1 ampere, through a circuit of 1 
ohm resistance. 
which will drive a certain current through a certain re- 
sistance. For example, if we require current of 2 amperes 
to flow through a circuit of 7 ohms resistance, we find 
that the e.m.f. necessary to drive this current is 2 x 7= 
14 volts. In the same way, if we have a battery whose 
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This makes it easy to find the e.m.f.. 
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e.m.f. is 14 volts, and this is driving a current through 
a circuit of 3 ohms resistance, we know that the current 1S 
1} 
9 ie : z 

This very useful fact is known as Ohm's Law. It 


may be summed up by saying that e.m.f. = resistance x 
e.m.f. 


resistance. 

In Fig. 2 we have drawn a simple circuit, using the 
conventional symbols for the battery and resistances. 
This resistance’ might consist of a length of thin wire. 
Thick straight wires shown in circuits for joining different 
parts of the circuit together, have such a small resistance 
that it is generally neglected. 


= 4 ampere. | 


current, or current = 


A Numerical Example. 


In Fig. 2 we find that a battery of e.m.f. 5 volts is 
driving a current through a total resistance of 2 + 2+ 1 
+ 5 = 10 ohms, and from Ohm’s Law we know that the 
current in the circuit is 5 20HMS 5OHMS 
divided by 10, which equals 
4 ampere. Now, supposing 
that the resistance of 5 ohms 
is removed from the circuit, 
but that we still want a 
current of only 4 ampere. 
If no change in the e.m.f. of 
the battery were made we 
should get a current of 5 
divided by 5 =1 ampere. 
To get the right current of 
} ampere, we only need an e.m.f. of 4 x 5 = 24 volts, 
instead of the 5 volts which was needed when the extra 
s ohms resistance was included. It seems, then, that an 
e.m.f. of 5 — 24 = 24 volts was used up in driving the 
current through the’ 5 ohms resistance in the first case. 
This leads us to the conclusion that the e.m.f. is used 
up in various parts of the circuit, and that 24 volts is the 
pressure which is used up in driving 4 ampere through 5 
ohms, or, in other words, there is a difference of pressure 
of 2} volts between the two ends of the 5 ohms resistance. 


1TOHM 


MS 
STANCE 


20H 
EMF 5 VOLTS / RESI 


Fig. 2.—Simple electrical cir- 
cuit in which the current is 
circulated by a ier battery 


ms 
own interno resistance of 2 
ms. 


Potential Difference. 


In the same way there is a difference of pressure 
between the two ends of any part of an electrical 
circuit, in which current is flowing, and this difference 
of pressure is the pressure used up in driving the current 
through that part of the circuit. This pressure difference 
is called potential difference, or simply potential, to dis- 
tinguish it from the total driving e.m.f, in a circuit. It 
is, of course, measured in volts. . 

Referring again to Fig. 2, we have a battery of e.m.f 
s volts, and a steady current of } ampere. From Ohm's 


Jaw we see that }x2=1 volt is required to drive the 


current of } ampere through the 2 ohms internal resist- 
ance of the battery itself. This leaves us with a potential 
difference of 5-~1=4 volts to drive 4 ampere through 
the external circuit of total 8 ohms. This is used up in 
three stages of 4 volt, 1 volt, and 2} volts, in driving 
} ampere through the 1 ohm, 2 ohm, and 5 ohm resist- 
ances respectively. ` 

Now we have found that, although the battery in Fig. 2 
exerts an e.m.f. of 5 volts, yet only 4 of these volts are 
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latroduction to Wireless Theory.— 

useful in driving current through the external circuit, as 
the other volt is previously used up in driving current 
through the internal resistance of the battery itself. 
Suppose the resistance of the external ciycuit were re- 
duced to 3 ohms, then 2 volts of the total e.m.f. of 5 
volts would be used up in the battery resistance, leaving 
us only 3 volts to drive current through the external re- 


sistance. This current would be $= ampere. If we 


reduce the external resistance until it is so small as to 
be negligible by connecting a short, thick piece of copper 
wire across the terminals of the battery, then the total 
e.m.f. of 5 volts of the battery is used up in driving 
current through the internal resistance of 2 ohms. The 


current would be 2 =2} amperes, and is obviously the 
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greatest current that can possibly te driven by the bat- 
tery. If the battery had a very low internal resistance, 
this maximum current would be large. When a part of 
a circuit has connected across it a wire: of negligible 
resistance, it is said to be ‘‘ short-circuited.” A short 
circuit 1s very harmful to the battery, and is dangerous 
with batteries which have a small internal resistance, 
such as accumulators. 

The opposite of short-circuiting is ‘‘ open-circuiting 
when a very‘ high resistance is introduced into the circuit, 
so that the current flowing becomes negligible. If, for 
example, one of the wires is disconnected from a point 
in the circuit, or is broken, the resistance of the inter- 
vening air between the disconnected points is sufficiently 
high to reduce the current to a value which is negligible. 


(To be continued.) 
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INTERFERENCE ON THE BROADCAST BAND. 


HROUGH the courtesy of Captain 

Ian Fraser, and with the permis- 

sion of H.M. Postmaster-General, 

we are able to print below, in full, corre- 
spondence which has passed between Cap- 
tain Fraser and the Post Office on the im- 


portant subject of ship .interference on. 


the broadcast wavelengths. ` 


St. John’s Lodge, N.W.1. 
| 27th July, 1925. 

Dear Wolmer, 

As promised, I am writing you about 
one or two points which I raised in the 
House on the Post Office Debate. 

My submission is that the time has 
come when a real effort should be made 
by the Post Office to give the Broadcast- 
ing Service a band of wavelengths free 
entirely from jamming. I am aware that 
you cannot, at present, free it from jam- 
ming due to harmonics of powerful arc 
stations, but, bad as this sometimes is, it 
does not by any means give the most 
trouble; the Direction Finding Stations 
and the Shore and Ship Traffic on 450 
metres interferes, according to my own 
observation and information, very seri- 
ously with broadcasting. I submit that 
at least the time has come to call a halt 
in any increase ın numbers of stations 
working on this wavelength, and that 
at the same time efforts should be made 
as quickly as possible to move these 
stations off this wavelength on to some 
other. 

This may cost money; indeed, even a 
full technical inquiry such as I asked for 
ina recent question in the House might 
cost money, but I have suggested that 
the Postmaster-Gencral is exceedingly 
lucky, for he need not use his own money 
for the purpose, but can use the money 
belonging to the listeners, which he has 
accumulated as the result of his share of 
their licence fees. 

With the limited knowledge which any 
individual outside the Department can 
have, I do not submit these observations 
without being well aware that there may 
be circumstances which render my sug- 
gestions extremely difficult of fulfilment, 


A 18 


My plea is that at least the Post Office 
should accede to the demand to make a 
technical enquiry into the matter with a 
view to ascertaining precisely what 


trouble and expense would be caused were | 


the B.B.C. given an adequate band, free 
from interference. 

Shipping on 600 metres~also interferes 
with broadcasting, but I do nof suggest 
that anything immediate can be done 
about it, for I am well aware of the 
international complications and the vast 
amount of traffic on this wavelength. It 
is a fact, however, that ships and shore 
stations have to spread so far above and 
below 600 metres, and have to use the 
alternative wavelength of 450 so fre. 
quently, that there is evidence that sooner 
or later, and probably sooner, something 
will have to be done to avoid confusion 
in this sphere purely in their own in- 
terest, ‘apart from that of broadcasting. 
I suggest that it should be considered as 
to whether or not regulations could be 
made which would have the effect of pro- 
hibiting the installation of new apparatus 
on ships which emit badly damped waves. 

Yours sincerely, 
_ (Sgd.) IAN FRASER. 

To Viscount Wolmer, M.P., Assistant 
Postmaster-General. 


General Post Office, London, E.C.1. 
Sth August, 1925. ` 

My dear Fraser, 

With reference to yaur letter of the 
27th Julv to Viscount Wolmer, I am glad 
to have the opportunity of explaining to 
vou what we have already done to ensure 
that the broadcast programmes shall, as 
far as possible, be immune from inter- 
ference by other British services. 

So far as the harmonics of Post Office 
stations are concerned, we have so far 
succceded in suppressing the unwanted 
emissions at the Leafield wireless station 
that London broadcast programmes can 
now be received satisfactorily on a two- 
valve set situated immediately under- 
neath the Leafield aerial. We have also 
fitted similar anti-harmonic appliances at 
Northolt. 


The 450 metre wave has not for some 


- months past been used for Direction Find- 


ing purposes in this country, as all such 
work has, with the co-operation of the 
Admiralty, been transferred to the 600 
metre and 800 metre waves. The altera- 
tion suggested in your letter has thus 
been carried out, and, following on this 
alteration, the 440-460 metre band, which 
was originally excluded from the broad- 
casting band, has recently been placed at 
the disposal of the British Broadcasting 
Company. 

There is, I can assure you, no inten- 
tion of allotting waves in the 300-500 
metre band in this country for any new 
services other than broadcasting; and, as 
you are aware, experimenters who are en- 
titled to use the 440 metre wave at cer- 
tain times are expressly forbidden to use 
it during broadcasting hours. 

The question of the use of 300 and 450 
metre waves by shipping and kindred 
questions will no doubt be considered at 
the International Radiotelegraphic Con- 
ference at Washington next year, and 
can, of course, only be regulated by inter 
national agreement. 

Yours sincerely, 
(Szd.) W. MITCHELL-THOMSON.. 

Captain Ian Fraser, C.B.E., M.P. 


BOOKS RECEIVED. 


“The National Physical Laboratory. 
Collected Researches.” Vol. XVIII. Pp. 
456, with numerous diagrams. Published 
by H.M. Stationery Office. Price 17s. 6d. 
net. 

‘“ Kurze Wellen (Ausstrahlung, Aus- 
breitung Erzeugung und Empfang).” By 
Carl Lubben. Pp. 97, with 93 diagrams. 
Price 5.50 marks. 

“Die Neuesten Empfengsschaltungen 
für die Radiotechnik. By Carl Lübben. 
Pp. 49, with 90 diagrams. Price 4 marks. 

Being Parts IV. and VI. respectively 
of ‘‘ Die Hochfrequenz Technik Herans- 
ae Published by Hermann Meusser, 
Berlin. 
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Experiences with a Six=valve Set in Brittany. 
By CAPTAIN IAN FRASER, C.B.E., M.P. 


Captain , Fraser, the blind Chairman of St. 
Dunstan's, is a member of the Council of the 
Radio Society of Great Britain, and is well known 
to amateurs as the first chairman of the present 
Transmitter and Relay Section of the Society. He 
represents the St. Pancras (North) constituency 
in Parliament, and is a member of the Broad- 
casting Commission recently appointed by the 
ernment. 


° . 
Mecvevenezesoree PTEUTETTTTEVITTTIPEPTITI TLE eee rT) X 


: HAVE just returned from a six weeks’ stay at a 
I French village called St. Lunaire, two or three 
kilometres from Dinard, in Brittany. I took with 
me a six-valve semi-portable supersonic heterodyne re- 
ceiver, my experience with which I propose to describe. 
To start with, let me emphasise my opinion that, 
unless you happen to be in the wireless trade and are 
by the end of July fed up with everything to do with it, 
you will find it well worth while taking such a set on a 
holiday. My ‘‘ super’ certainly gave me a good deal 
: of amusement and not a little interest. I obtained a 
letter from the French Consulate in London to the 


Customs authorities in France, and subsequently filled. 


in a form at Southampton, with the result that all diffi- 
culties which might have been anticipated were removed. 
The instrument, which worked a loud-speaker with 
considerable volume from Daventry, using a three-foot 
frame, regularly gave us the news thirty-six hours before 
we could get it in print, allowed us to dance occasionally, 
and once, when the speaker was faced out of a window 
on the street, collected a crowd of forty or fifty exceed- 
ingly curious natives. Another valuable contribution of 
the ‘‘ super ’’ was the morning weather report, which we 
found exceedingly accurate when properly interpreted. 
As will be seen from what follows, there is nothing 
very peculiar about the circuits which I adopted, though 


Fig. 2.—The system of connections adopted in the receiver. 
aeriai La, Lis ranic coils Nos. 50, 50 and 


frame 3 L 
34’ (reduced to 16 turns) Ls, 100,000 mHs. C, and C2 0-0005 mfd.; C3, vernier condenser ; Ci, 
0-003 mfd.; C;, 2 mfd.; Cs, 901 mfd.; Ri, 
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Fig. 1.—The author (left) with the self-contained set. The dis- 
mantied frame aerial can be seen lying on top of the case. 
some of the constants used in the design of the com- 
pleted instrument may be of interest. My object was 
to. compress into the smallest possible amount of space 


0-0003 mfd.; C;, 0°0005 mfd.; C,, 
1 megohm; R;, 0°5 megohm; T, ratio 6 to 1. 
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On Holiday with a Super-Het.— volt anode batteries, and two 4-volt, 7-ampere-hour, non- 
a self-contained set capable’ of giving. good quantitative spillable accumulators. There are only two controls— 
and qualitative loud-speaker results. This object has, the oscillator condenser in the bottom centre of the panel, 
I think, been moderately well achieved, since the whole and the frame condenser above it and to the left. In 
instrument will sit upon a small table and can be carried & addition, two adjustments are provided—one a 
without difficulty by two persons. ‘The case is made Lor rheostat, in the top right-hand corner of the 
of half-inch teak and is, I think, much heavier K panel, for the flametits of the first five valves, 


, 


‘than necessary. If I were redesigning the model i EN and the other a balancing condenser imme- 
[ should use plywood. S $ Ve. diately below it, which, when once set, 

The whole of the receiver is mounted on a $ i need not be touched. The function 

a baseboard and ebonite panel, which S i "3 of this condenser, the electrical 

in Fig. 3 can be seen occupying the Yoh Zz. position of which can be seen 


top half of the case, while in the 
bottom half, from left to right, 


from Fig. 6, is to prevent 
the transmission fre- 


can be discerned a 15-volt | AN quency and oscillator 

grid battery, two 100- A AN frequency circuits 
rA Q interfering with. 
£ a 

} a ` each other’s tuning. 

Fig. 3.—Front view of c-i DA some ng This it very effec- 

the receiver, showing Ñ 2 

method of mounting s tively does. 


loud-speaker in lid and = O \Y ,  — E 
(below) rear view -of 
frame aerial mounting, 
terminal panel and hole 


in lid for loud-speaker 


The Circuit. 
The receiver should 


adjustment. The aux- “ty Jer z - 
iliary winding round the 7 S perhaps be called a super 
case of the instrument ` sonic anodyne, for the first 
is for the 1,600 metre ‘ 


wave. valve functions as both rectifier 
and oscillator. The oscillator circuit 
employs two standard plug-in coils 
joined in series in the grid-filament 
path, with a third coil in the anode 
circuit placed between them. This 
arrangement enables the oscillator in-. 
ductance to be easily changed for dif- , 
ferent wayebands and avoids the 
necessity of making a special coil 
with a centre tapping. ' 

The intermediate frequency am- 
plier comprises three valves asso- 
ciated with tuned anode circuits work- 
ing a wavelength of some 13,000 metres. The use of 
this rather exceptionally high wavelength is condu- 
cive t@ stability and the highest magnification per 
stage. No qualitative complications ensue, since the 
corresponding oscillation frequency is still well above 
the audible band. 


The Intermediate Amplifier. 


The ratio of inductance to capacity in the anode cir- 
cuits is an important consideration. If it is too low, the 
width of the (semi) flat-top filter system created by the 
three tuned circuits will be unduly narrow, and.in conse- 
quence the amplifier may prove only partially responsive 
to the outer limits of the transmitted sidebands. If, on 
the other hand, the I/C ratio is too high, the maximum 
selectivity (consistent with faithful treatment of tele- 
phony) will not be achieved. 

The I/C values indicated in Fig. 2 represent an attempt 
to effect the desideratum of cutting off amplification at — 
the outer limits of the transmitted sidebands. In the 
particular case under review, compactness was an im- 
portant consideration, hence the anode inductances were 
specially wound to smal! mechanical dimensions. Their 
value of 100,000 microhenries is closely duplicated by 
A 22 . 31 
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On Holiday with a Super-Het.— r 
Igranic Coil No. 1,250, the 5 per cent. difference | 
being of no importance. 

The stability of the inter- 
mediate frequency amplifier 
is such that it is possible to 
connect the grid returns of 
the three valves to the nega- 
tive side of a single dry cell, 
thus imparting a negative 
bias of 14 volts and so avoid- 
ing rectification effects. 

The fifth valve is a detec- 
tor, and the sixth valve is a 
straightforward note magni- 
fier. A step-down output 
transformer is used to couple 
the note magnifier to the 
loud-speaker in order that 
the windings of the speaker 
may be connected to a point 
at zero potential: this is an 
important factor in ensuring 
stability if a high ratio inter- 
valve transformer is used 
and a good deal of magnifi- 
cation is obtained. 

The two rectifying valves are Marconi D.F.3s, the 
three intermediate frequency amplifiers are D.E.3Bs, 
and the note magnihier is a D.E.4. The first five valves 
have one rheostat controlling their filament heating, and 
the note magnifier has a fixed resistance in its positive 
filament lead. All valves are mounted on shock-absorbing 


. fs 
oer 


Fig. 5—The receiver unit re- 

moved fromthe case. The note- 

magnifying valve and intervaive transformer are 

on the right, the output transformer being 

mounted above the latter. Behind the copper 

screening box can be seen the rear of the con- 
trol panel and the oscillator coils, 
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Fig. 4.—View indicating the layout of the screened valve compartments. The initial rectifying and 
oscillating stage, in the left-hand compartment, is followed by the three intermediate frequency 
stages, the right-hand compartmeni containing the final rectifier. The coupling condenser and 
grid leak in each intermediate irequency comparent is mounted directly above the associated 


long-wave coil and condenser. 


holders, and were not removed from the set during the 
journey to or from France. In the case of the note 
magnifier it will be seen that there is a little wooden 
bracket on the top of the valve, having on‘its underside 
a piece of Sorbo rubber into whiċh the pip of the valve 
sticks. This was necessary because, being a biggish 
valve, it was apt to bump against the transformer 
behind it. 

Figs. 4 and 5, taken from the back of the receiver 
panel, shows the copper screening box, which is divided 
into five compartments, each containing a valve 

=- with its associated circuit com- 
ponents. 

The metal partitioning pieces 
fit into grooves cut ‘in a vertical 
wooden board. (shown in Fig. 
5), which is common to all the 
component panels. This method 
of unifying the various panels 
and making them mechanically 
independent of: the screening 
box was resorted to in order to 
avoid having to deal. with a 
separate panel for each com- 
partment and the necessity of 
having to run wires through 
holes in the copper partitions ; 
further, if any fault should 
occur, the panels can be lifted 
out en bloc from the screening 
box, and the whole circuit in- 
spected without loss of time. 

In practice the two rectifiers 
usually were given 8o volts ; the 
three intermediate frequency 
amplifiers, 60 volts; and the 
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On Holiday with a Super-Het.— 


note magnifier, 200 volts. Since the photographs were 
taken, a potentiometer controlling the grid bias applied 
to the intermediate frequency amplifiers has been added. 
These grids, however, are never made positive, but are 
only varied between zero and 14 volts negative, which is 
found sufficient, with a suitable anode voltage setting, to 
bring the intermediate frequency amplifier in and out of an 
oscillating condition, and thus to secure maximum sensi- 
tivity when necessary. 

The sensitivity of the set in France was such that many 
stations could be heard on the loud-speaker, Daventry, 
London, and Bournemouth all being as loud as one could 
possibly desire for an ordinary room. Even with the small 
frame, 17in* by r5in., which can be seen roughly wound 
round the outside of the case, Daventry was quite good on 
the loud-speaker in a quiet room. 

The 200 volts employed on the final valve, with the 
consequent 15 volts negative grid bias, enabled loud signals 
to be handled without blasting, and the quality given by 
the Primax loud-speaker under these conditions was ex- 
ceedingly. good. ‘This loud-speaker was chosen for no 
other reason than that it takes up extraordinarily little 
room. I prefer the quality of the pleated diaphragm type, 
but I should have used a horn-type instrument in this case 
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because of its greater responsiveness had it not been for 
the limiting question of size. . . 

The selectivity of the set may be judged from the fact 
that at my home in London, which is almost exactly one 
mile north of 2LO, I can receive all B.B.C. stations while 
2LO is working, save only the two whose wavelengths are 
immediately adjacent to that of the London transmitter, 
though, of course, not all of them work the loud-speaker— 
only Birmingham, Bournemouth, and Daventry do this 
really well. 

I might mention that Daventry has already made a 
name for itself throughout the North of France, for, in 
conversation with both English and French listeners whom 
I met there I found it was the most powerful and popular 
station. 

The frame shown in the photograph of the complete 
instrument is a portable one, and has only ten turns, 
making it suitable for the ordinary broadcast wave-band. 
To receive Daventry on it I adopted the expedient of 
winding eighteen or twenty turns of bell- wire on the 
outside of the existing frame and connecting the two 
windings in series. This is infinitely to be preferred to 
loading the frame with an inductance of small dimen- 
sions such as a plug-in coil, which latter arrangement picks 
up only a fraction of the available transmitted energy. 


NEWS FROM 
THE CLUBS. 
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Swansea and District Radio Society. 

The Society's annual general meeting, 
which also formed the first meeting of 
the winter session, was held on Monday, 
October Sth. 

After the reading of the Society's 
report, which revealed .a very sound 
financial position, the election of officers 
was proceeded with. Capt. Hugh Vivian 
was elected President and a number of 
vice-presidents were also elected. The 
Hon. Treasurer is Mr. W. H. Thomas, 
and the Hon. Secretary Mr. E. H. White, 
100, Bryn Road, Swansea. 

An attractive programme has been pre- 
pared for the ensuing meetings. 

OoO0o00 


Lewisham and Bellingham Radio Society. 
‘High and Low Frequency Amplifi- 
cation’? was the title of a lecture 
given by Mr. R. Stanley on Tuesday, 
October 6th. ‘The advantages of the 
various methods of obtaining radio and 
audio frequency amplification were dis- 
cussed at length and many useful points 
were brought forward in connection with 
obtaining the greatest possible efficiency 
from the components employed. 
During the winter months a progressive 
series of lectures will be given on the 
subject of Transmission, demonstrations 
being given on the Society's transmitting 
set. Prospective members are asked to 
communicate with the Hon. Secretary. 
Mer. C. E. Tynan, 62, Ringstead Road 
Catford, §.E.6. | 
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i FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER Zist. 


Goldera Green and Hendon Radio Socircty. 
—At 8 pm., at the Club House, Willi- 
ficld Way, N.W.11. Third Lecture on 
“Fundamental Principles of Radio Re- 
ception,” By Mr. Maurice Child. 


FRIDAY, OCTOBER 23rd. 
Radio Experimental Society of Manchester. 


—Lecture: “ High Frequency Measure- 
ments and Instruments.” By Mr. A.N. 
Bentley. 


MONDAY, OCTOBER 2th. 


Hackney and District Radio Society. - 
Lecture (with practical demonstra- 
tion): * How a Valve Set Works.” By 
Mr. A. H. Phillips. 

Swansea Radio Society. — Lecture: 
* Measuring Instrumentas and their 
Functions.” By Mr. H. K. Benson, 


A.MLE.E, 


WEDNESDAY, OCTOBER 28th. 


North Middlesex Wireless Socicty.—Lec- 
ture: “ Distortionless Recrption of 


Broadcasting.” By @ Senior Engineer 


of the B.B.C. 
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ree ee eee eee ee ce eee ee eee eee ee eee ee eer 2 ns 


WHAT IS BEING SAID. 


An Excuse for Radio Jargon ? 


“You will notice that I have used the 
word ‘ham’ rather freely. I feel that 
I am justified in using this word, which 
lends itself so admirably to quick and 
expressive writing. ‘Transmitter’ is an 
ungainly word and one calling for much 
time and ink. ‘Operator’ is perhaps a 
better word, but somehow seems to lack 
meaning in the Radio sense. ‘ Ham’ has 
long been .used by our leading long- 
distance transinitters, and conveys a 
meaning to them which cannot be con- 
veyed by our longer and cumbersome 
words. Therefore, although ‘ham’ may 
be distasteful to many, I use it not only 
to please myself and many readers, but 


out of courtesy.to our American cousins, 
whose welcome assistance in our tests and 
friendly co-operation we all appreciate. — 
The Editor, T. and R. Bulletin 
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The Case for the B.B.C. 


“If a broadcasting station is erected by 
a private individual, it is put into opera- 
tion primarily for the benefit of that 
private individual, afterwards for the 
benefit of the public; if it is erected by 
a non-profit-making organisation, it is 
erected for the public and only for the 
public. 

“ A public ownership of a broadcasting 
scheme ensures technically that the prob- 
lem of serving a national is visualised as 
a whole, as a national not a parochial 
problem.’"’—Capt. P. P. Eckersley, in 
The Sunday News. 
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A Weapon of Peace. 


“Surely wireless will be a weapon of 
peace! Surely it will promote better 
understanding! Isolated groups of men 
developing insular prejudices fail to 
understand other groups; jealousies and 
misunderstandings arise, until they lead 
to the horrors of internecine strife and 
wholesale slaughter. . . . The common- 
wealth of nations often called the British 
Empire is peacefully disposed. They, 
with our cousins across the Atlantic, con- 
stitute the same race, speaking the same 
language; they are now welded together 
Ly this new method of “communication. 
And if they only set their face to the 
right and determine to preserve the peace 
of the world they will succeed.’’—Sir 
Oliver Lodge in “ Talks about Wireless" 
(Caesell and Co., 5a.). 
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LISTENERS IN GERMANY. 


_ The total number of receiving licences 
issued in Germany at the end of August 
was in the neighbourhood of 839,000. 
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WIRELESS ON AMERICAN TRAINS. 


A multi-valve receiving set has been 
fitted on the Cincinnati and New Orleans 
express for the delectation of pas- 
sengers. Headphones only are used, as 
it is feared that loud-speakers might dis- 


turb passengers who do not wish to 
listen. j 
ooo0ooọo 


BRUSSELS STATION GATHERS 
FUNDS. 

As a result of an “appeal to the 
people,” the officials of the Radio 
Belgique broadcasting station have re- 
ceived sufficient funds to permit of trans- 
missions twice weekly. Great apprecia- 
tion is being shown of the operatic 
transmissions from the “ Theatre de la 
Monnaie ” at Brussels. 
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RADIO TOULOUSE. \ 


The programmes from Radio Toulouse, 
which is one of the most popular French 
stations with British listeners, are now 
transmitted on 432 metres, instead of 273. 
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JAMMING IN FRANCE. 


Despite the recent shuffling of broadcast 
wavelengths in Europe, listeners in the 
French provinces are lamenting their in- 
ability to pick out L’Ecole Supérieure, 


Paris, from the chaos of jamming which ` 


still persists. According to Za T.S.F. 
Moderne the station cannot be heard at 
100 kilometres from the French capital. 


coooo 
DAVENTRY HEARD IN INDIA. 


During a recent hunt for a “mystery 
station’’ in the neighbourhood of Bom- 
bay, an enthusiast in Poona heard 5XX 
distinctly. In his report he states that a 

ianoforte selection from Daventry waf 

eard clearly on the telephones, and was 
just audible on the loud-speaker 


Mr. J. W. Brooklyn (U2DS), a New York amateur 


who holds nightly two-way communication with the MacMillan Arctic Expedition. The 
short-wave receiver, covering a band from 10 to 200 metres, can be seen on his. left. 
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WIRELESS-CONTROLLED TARGET 
SHIP. 
The wireless-controlled target ship 
Agamemnon has been providing the 


. British Mediterranean fleet with excellent 


gunnery practice at Malta. Without a 
man on board, the Agamemnon can 
manœuvre, change course, increase or de- 
crease speed—do everything, in fact, ex- 
cept hit back. All her movements are 
controlled by wireless from the destroyer 
Shikhari 
occo 
LECTURES BY DR. J. A. FLEMING. 


Beginning on October 28th, a course of 
six lectures cn “ Mercury Vapour Lamps 
and Mercury-Arc Rectifiers’’ is to be de- 
livered by Professor J. A. Fleming, M.A., 
D.Sc., F.R.S., at University College, 
Gower Street, London, W.C.1. The lec- 
tures, which are open to members and 
non-members of the University, begin at 
5 p.m. on Wednesdays, and the fee for 
the course is £1 11s. 6d. 
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BRITISH SETS FOR DANISH 
EXHIBITION. 


British amateurs are asked to exhibit 
apparatus of their own construction at a 
Danish Amateur Wireless Exhibition, to 
be held at Copenhagen from November 
28th to December 6th. Both receiving 
and transmitting sets will be welcome. © 
Full particulars, with details of Customs 
requirements, will be gladly forwarded on 
application to Mr.. James Steffenson, 


‘Dansk Radioklub,” Hellerup, nr. 
Copenhagen. Expenses will be paid by 
the Dansk Radioklub, ® 


ocoo 


BROADCASTING BY THE SCORE. 


No fewer than 21 broadcasting stations 
will be in operation in Spain by the end 
of 1927, if the plans of the Société Union 
Radio come to fruition. The scheme pro- 
vides for the steady construction of 
stations during the next two years, and 
it is important to note that at least 
seven of the installations will have a 
power of between 4 and 8 kilowatts. 

Such a project may be attractive to 
Spanish enthusiasts, but, i: view of the 
present congested state of the European 
ether, listeners in other countries may not 
see things in such a rosy light. The tact- 
ful intervention of Geneva may be called 
for. 


BI 
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BALTIMORE-BALUCHISTAN 
CONVERSATION. 


On a wavelength of 33 metres the 
American amateur 3AJD, of Baltimore, 
has effected two-way communication with 
a station at Quetto, British Baluchistan, 
India. The distance covered was 11,000 
miles. 
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DX WITH BRITISH WEST INDIES. 

Indications are not lacking that the 
season of DX records is upon us once 
more. Last week we chronicled amateur 
two-way working between Great Britain 
and South Africa. Now comes the news 
that Mr. N. G. Baguley (G2NB), of 
Newark, Notts, has established com- 
munication with BER, an amateur sta- 
tion at Bermuda, British West Indies. 

BER was first picked up on a measured 
wavelength of 35.2 metres at 10.30 p.m. 
(G.M.T.) on October 8th, and communica- 
tion between the two stations was main- 
tained for two hours. Strangely enough, 
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BROADCASTING STATION FOR 
AMSTERDAM. 

The public demand for a broadcasting 
station at Amsterdam is being met by 
the construction of a 14 kw. transmitter.: 
The wavelength has not yet been fixed. 
Meanwhile the power of the Hilversum 
station is being increased from 3 to 10 
kilowatts. It would appear that Dutch 
listeners will be adequately catered for 
during the coming winter. 

00/00 
AUSTRIAN BROADCASTING. 

A new Austrian relay station, to be- 
erected at Innsbrick, will broadcast the 
programmes of Vienna and Gratz respec- 
tively on alternate evenings. The Gratz 
station now transmits its own programmes 
and is independent of Vienna. 
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AUSTRALIAN WIRELESS CHAIN. . 
The erection of a wireless station at 


Wavehill, Northern Territory, 350 miles 


WIRELESS AND THE SICK. This photograph, taken in one of the principal London 
hospitals, gives a good idea of the pleasure which a broadcast receiver can bestow in a 


sick ward. The loud-sp 
signals from BER faded noticeably as the 


night went on, and at 12.30 a.m. he was. 


unreadable, 5 
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GERMAN WIRELESS EXPORTS. 


The general tendency of the German 
wireless industry, according to a Frank- 
furt correspondent of the Times, is in 
the direction of mass production and 
standardisation. 

The possibilities in the direction of 
export trade are at present very favour- 
able to Germany, because prices abroad 
are considerably higher. Even high duties 
do not constitute a serious obstacle, and 
consequently large quantities of compon- 
ents are exported to America. The export 
of telephones is remarkably high and there 
seems little doubt that attention will soon 
be given to loud-speakers and other com- 
ponent parts. 
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er is one of the well-known Amplion range. 


from Port Darwin, marks the first step in 
the establishment of an Australian inland 
wireless system designed.to connect up 


the cattle stations and settlers with the | 


coast. Another station at Camooweal, on 
the Queensland border, connects the land- 
line with the air mail. 

The cost of the two stations is £10,000 
as compared with £60,000 spent on land 
lines. 
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SLOW BUT SURE, 


Switzerland has never undergone a 
wireless boom to the same extent as many 
of her neighbours, but a steadily increas- 
ing interest is being shown in the develop- 


ment of broadcasting. 


The bulk of the receiving sets at pre- 
sent in use have been imported, but a 


home wireléss industry is gradually being 


built up. 
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NEW STATION FOR NORWAY. 

The announcement is made that a 
large and well-equipped wireless station 
is to be erected at Trondhjem for the 
purpose of relieving the overtaxed cables 
between Northern Norway and the 
British Isles. The building of such a 
station has been under consideration for 
a considerable time, and a Government 
grant was voted as long ago as 1920, but 
the project has been deferred for various 
reasons. i 
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GERMAN AND U.S. SETS IN CHILE. 

According to a message from Santiago, 
Chile, it is estimated that the total num- 
ber of receiving sets in the Republic is 
11,000. Of these, 75 per cent. are of 
U.S. manufacture. Germany supplied 12 
per cent. Great Britain 9 per cent., and 
France 4 per cent. 

The United States and Germany are 
said to hold the lead owing to price con- 
siderations, which weigh heavily with 
Chilian purchasers. | 
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AMERICAN AMATEUR AND LOST U.S. 
- SEAPLANE. 

The discovery of the whereabouts of 
the American seaplane PN9 No. 1 and its 
heroic crew, after they had been adrift 
for several days off the coast of Hawaii, 
was hailed with delight by practically the 
whole civilised world: Tt may not be 
known, however, that it was an American 
wireless amateur who first communicated 
the good news to the U.S. Pacific Fleet. 

Mr. A. H. Babcock (6ZD), of San 
Francisco, received the first news by tele- 
phone from Hawaii, and subsequently he 
was informed by the Naval Station NPG 
that it was unable to communicate the 
news to the Pacific Fleet, which was con- 
tinuing the search. Thereupon Mr. 
Babcock endeavoured to communicate 
with NRRL, the short-wave station on 
board the U.S.S. ‘“ Seattle,” and after a 
long battle with atmospherics and other 
disturbance succeeded in conveying his 
important message. | 
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ROUND THE WORLD IN A LIFEBOAT. 


An interesting wireless installation is 
being fitted to the ‘‘Elizabeth and 
Blanche,” the 40ft. lifeboat in which 
Captain G. E. Hitchens and four com- 
panions are to sail round the world, 
starting from London at the end of this 
month, . f 

Captain Hitchens will investigate the 
requirements of a ship’s lifeboat in the 
light of the ‘‘ Trevessa’’ disaster, and 
will test the value of wireless equipment 
to a crew in such circumstances. 

The Marconi 4 kw. lifeboat set which 
is being fitted consists of a quenched gap 
transmitter and a valve receiver, the 
latter being arranged for directional re- 
ception. In actual transmitting tests with 
this equipment signals have been received 
by ships at. distances up to 175 miles, and 
communication was maintained for one 
hour in daylight with a land station 300 
miles away. : 

The progress of this little craft in its 
adventurous voyage will be eagerly fol- 
lowed by all wireless enthusiasts. 
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CIVIL AVIATION WIRELESS: 


The Development of Radiotelephony for Communication with Aircraft. 
By DUNCAN SINCLAIR. 


T would appear that in aircraft transport we are con- 
| fronted with a problem of the first magnitude as 
far as communications and signalling are concerned. 
It is an absolutely unique form of .transport inasmuch as 
it differs from a railway system, where everything runs 
along hard and fast lines, or shipping, where definite 
routes are followed. Very much more is left to the 
initiative of the air pilots than is left to any marine 
master, for example. 

Three main points appear to merit careful consideration 
in catering for any air transport scheme. Up to the 
present time nothing can compare with an aeroplane in 
the question of speed, and, that being so, we must devise 
a system of speedy communication which is far -more 
rapid in operation than that needed anywhere else. The 
second point is the question of accuracy, which is really 
bound up with speed, since if we achieve a system which 
is inaccurate it means delay. Thirdly, we cannot rely 


upon any form of.telephone line connecting the aircraft: 


with the ground, nor can we rely at long ranges on a 
system of ground signalling. 

The task then of the wireless engineer in ensuring the 
rapid exchange of information between the air pilot and 
the ground control is not easy. 

We are reduced by force of circumstance to use wireless. 
Force of circumstance has also hitherto led us to use 
radiotelephony. Naturally all of us can talk, and if 
we are enabled to speak direct from ground to air, such 
a system seems naturally to be the most suitable for 
everyone concerned. 

We might say, then, that the radio telephone was in- 
troduced mainly because of the simplicity of use, and 
such a system will stand us in good stead, provided that 
the spoken word is correctly understood, but if it is not 
correctly understood, then it is a more unsatisfactory pro- 
position than the telegraphic message, which takes but 
few seconds longer to send, but about which there can 
be little or no misunderstanding. 
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It may be justifiably stated that the Cologne postal 
service was the first airway to be operated regularly, and, 
flying between London and Cologne, the aircraft were 
equipped with low-power telephony sets which were simi- 
lar to those evolved by the British Royal Air Force during 
the last two years of the late war. The ground stations 
were able to communicate with the aircraft up to ranges 
of approximately 30 miles or sometimes more, dependent 
upon circumstances. Shortly afterwards the service be- 
tween London and Paris came into operation, and from 
this nucleus the present comprehensive scheme has beeu 
developed. It is interesting to note that in the initial 
stages of development a wavelength of 400 metres was 
used, and something like 5,000 messages were exchanged 
during the first four or five months. At the conclusion of 


this stage, and while the first British companies were com- 


mencing to operate, the Marconi Company of Great 
Britain undertook the design and operation of commercial 
aircraft wireless apparatus, and has continued uninter- 
ruptedly to carry out this work until the present date. 


 Wave—band Allotted to Aircraft. 


It was recognised from the commencement that, in order 
to ensure thoroughly reliable communication between air- 
craft and ground stations, it would be necessary to 
arrange for a band of wavelengths entirely separated from 
any other wireless work in being, and subject only to the 
very minimum of interference. The wave-band from 850 
to 950 metres was, thereforé, allocated by mutual inter- 
national agreement for this work, and, though in the early 
stages it was possible to allow pomt-to-point signalling 
between ground stations on the same wavelength, the 
pressure of traffic with aircraft has since proved so large 
and so important that all other work has been removed 
from this band. Point-to-point traffic between terminal 


1 Paper read before the Third International Air Navigation 
Congress, held at Brussels, Oct. 1925, and reproduced by 
courtesy of the Belgian Government. 
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Con.bined wireless telephone transmiiter and receiver installed 
in one of the Imperial Airways machines. 
aerodromes has been for the last five years carried out 
regularly on the wavelength of 1,400 metres—that is to 
say, messages concerning the arrivals and departures and 
freightages of the various aircraft in operation. Equally 
important to the air pilot is the question of weather, and, 
in order to keep the weather reporting service also as free 
as possible from interference, a third wavelength became 
necessary for the hourly exchange between all ground 
stations and aerodromes of weather conditions prevailing 
over the different routes. The wavelength set aside for 

this routine was 1,680 metres. _ 
All this system has worked very effectively from the 
inception of commercial aviation. We are, however, now 
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beginning to experience certain difficulties which are in- 
creasing directly in proportion.to the increase of. air 
traffic. If we consider simply the problem of the number 
of machines arriving at, and departing from, the London 
Terminal Aerodrome daily, we find that the average 
number is in the neighbourhood of 70, this number in- 
cluding aircraft of every nationality operating regularly. 
Assuming that we have even ro machines in the air at 
any given moment, perhaps five of which are in the 
British control area, it is not difficult to understand that 
with all the regular routine to be carried out, interference 


= between machines and ground stations is bound to occur. 


Everyone knows that no matter what system of radio- 
telephony we use to-day, we are modulating by the human 
voice a continuous wave transmission and that, though 
this continuous wave is in itself a very sharply tuned 
wave, yet immediately it becomes modulated we change 
its condition and it resembles more the nature of the 
wave emitted by a spark transmitter, which is to say, that 
its tuning on any, given receiver is not so sharp. Over- 
lapping is the result, especially when all aircraft are 
supposed to be tuned to one single wavelength within the 
band, viz., 900 metres. An attempt to ease the position 
by placing the aircraft of one route on a different wave- 
length within the band from aircraft on another 
route can result only in the duptication of the 
number of ground stations employed, and economy being 
so necessary at the present time, this solution is ruled 
out. It has been possible to work with as many as five 
machines simultaneously from Croydon, but this result 
has only been obtainable by the extreme skill of the 
operators concerned. 

Another difficulty is that under the original international 
agreement, messages handled by the contracting States 
on behalf of air operating companies should be only 
those falling strictly under the headings of safety of life 
and regularity of the services. It would seem highly 
essential, now that the public of all States is learning 
more and more to use air transport, that air transport m 


The main transmitting aerial at Croydon Aerodrome. 
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Bellini-Tosi D.F. aerials at Croydon. 


all its forms should be made more and more attractive. 
Let us ask ourselves the question whether we are or are 
not bound to consider one phase of attraction, viz., the 
affording of the facilities of private messages; that is to 
say, can we not now consider the possibility of allowing 
a private passenger the same 
facilities as he is allowed 
when he travels by sea. If 
we do so, it means a vast 
increase of the traffic ex- 
changed between the aircraft’ 
and the aerodrome route 
stations, and on the face of 
it, it does not seem possible 
to meet such a demand with 
the present service employ- 
ing radiotelephony. 

The solution of these two 
difficulties appears to lie in 
the employment of tele- 
graphic communication as 
opposed to telephonic com- 
munication. We have 
already said that the con- 
tinuous wave emission is 
much more easily selected 
from neighbouring transmis- 
sions by a given receiver 
than if it were modulated 
and became a telephonic 
transmission. Using such 
a system we could reason- 
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ably expect to be able to work more aircraft within a 


given wave-band, but’ we are immediately confronted - 


with a further difficulty still; we are confronted with the 
difficulty of the carriage of a skilled’ radiotelegraphist 
on board the aircraft. It does not appear either reason- 
able or just to expect the pilot to operate radiotelegraphy 
and to keep the radiotelegraphist’s log-book during flight 
when he.needs every onc of his faculties to fly and nav wenig 
his aircraft. 

This latter difficulty has been the subject of very 
extensive consideration, and the solution appears to be in 
the differentiation of the large aircraft from the small. 
If we have a large aircraft carrying a comparatiyely large 


number of passengers and no inconsiderable freight, the. 


addition of an extra member of the crew is -not such a 
serious proposition as it would be on a smaller machine. 
speaking comparativ ely, and the decision taken, one which 
will be put into . effect nominally on’ January Ist next 
year is to divide aircraft into two categories. The larger 


aircraft is defined as one carrying ten or more passengers, 


the smaller as one carrying up to ten passengers. 

It has been realised that the qualifications of an 
operator for the larger type of aircraft are higher than 
those needed for the ordinary Mercantile Marine or land 
station W/T operator. 

To meet this a special syllabus has been drawn up 
for an examination for which British candidates will be 
able to sit at any future date on wishing to qualify for 
these appointments. The syllabus is in itself compre- 
hensive and will contain theoretical and practical exami- 
nations in both elementary electricity and magnétism (with 
attendant knowledge of elementary mathematics) and tech- 
nical wireless telegraphy. In the latter, special stress is 
laid on continuous wave work and on direction finding 
by all methods. 

I suppose that the chief aid which can be given by 


The pagel equipment at Croydon Aerodrome. The operator is also able to operate the trans- 


mitter, which is situate in another building, through a system of remote controls. 
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Civil Aviation Wireless.— 

wireless to civil aircraft lies in the rendering of addi- 
tional navigational facilities by direction finding. 
Direction finding stations of the Bellini-Tosi system have 
been in operation, purely for aircraft purposes, in Great 
Britain since 1920. These stations have been situated 
at the London Terminal Aerodrome, Croydon, and at 
Pulham, in Norfolk, and their efforts have met with 
such considerable success that a third station is ‘about 
to be opened at Lympne. Meanwhile, as you must 
know, stations have been erected at Rotterdam, Brussels, 
and in the neighbourhood of Paris. For the past year 
experiments have been carried out by these latter stations 
with a view to ascertaining whether it would be possible 
to organise an international scheme for rendering D.F. 
assistance to any commercial aircraft in the vicinity, and, 
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accurate. It follows, of course, that direction finding by 
Bellini-Tosi methods is subject to certain errors, but the 
majority of these have been corrected for, and there now 
remain only the questions of coastal refraction and night 
error. Whether or not it will be possible to correct for 
these remains to be seen, continual research work is going 
on with this end in view. 


Radio Beacons. 


The alternative method of direction finding, to the 
Bellini-Tosi, is to use direction finding apparatus on the 
aircraft themselves, and to allow the navigator, or wire- 
less operator, to take bearings of fixed stations along the 
route whose positions are accurately predetermined. This 
method seems to me far less subject to errors than the 
Bellini-Tosi system, and would appear to be worth while 


Transmitting equipment at the Croydon station. 


as a result, we are now in a position to bring into being 
that scheme. Arrangements have lately been concluded 
whereby the Swiss stations at Geneva, Zurich, and Basle 
‘have also commenced operation, and there seems every 
likelihood of a general agreement being reached to in- 
clude all these stations, and any others subsequently 
erected, in the scheme. 


Direction and Position Finding. 


Direction finding work hitherto has been confined to 
the rendering of either single bearings, from which the 
pilot of an aircraft could determine the course upon which 
he should fly to reach the station giving him the bearing 
or ‘‘ positions ’’—that is to sav, two or more bearings 
taken simultaneously of a single aircraft by different 
direction finding stations and laid off on a specially 
projected chart so that the position of the aircraft at the 
actual time of transmission could be determined. Both 
facilities have been freely offered and have proved highly 
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investigating very closely. Such a system has the dis- 
advantage that extra weight would of necessity need to 
be carried in the afrcraft, but it would mean a very con- 
siderable depreciation in the cost of initial outlay and 
annual upkeep of ground stations, to say nothing of a 
diminution of personnel concerned. The system would 
also, to my mind, have the advantage of placing the 
entire responsibility for the safety of the aircraft in the 
hands of the captain of the aircraft in the same manner 
that a ship is handled by its master mariner. There 
would be no division of responsibility between the pilot 
in the air and the traffic officer on the ground. Perhaps 
investigation will lead us to the installation of a system 
of radio beacons. : 

Recently much publicity has been given to phenomenal 
transmissions on very short wavelengths, vast distances 
having been covered with very small input powers. To 
date, I have seen no very conclusive evidence that work 
of this sort may be expected to be reliable throughout 
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Civil Aviation Wireless.— i 

every twenty-four hours of every .day on any given wave, 
but-for the comparatively shorter ranges over which we 
expect to work to and from commercial aircraft, there 
would certainly appear to be some benefit to be derived 
from the employment of a shorter wavelength. Before 
we can introduce any such scheme, however, there are 
one or two points to be considered. Firstly, for the 
smaller category of machine, will we be able to modulate 
for radiotelephony as successfully as we can on the higher 
waveband? Using a wave of the order 150-250 metres, 
the answer appears to be definitely in the affirmative. 
Secondly, using wavelengths of the same order, can we 
justifiably expect to achieve the same results in direction 
finding? There is no answer yet to this latter question. 


Advantages of Short Waves. 


The advantages lying in the employment of short waves 
would be thát we should certainly be able to use a 
smaller gerial—probably one that is fixed permanently 
between convenient extremities of the aircraft—thereby 
obviating the use of that somewhat dangerous length. of 
aerial which at present hangs beneath every commercial 
machine fitted with wireless, and we may expect to be 
able to reduce our input power and yet work over the 
same ranges. The latter point has one great advantage, 
in that, by reducing the transmitted energy of every- 
single aircraft, we are bound to cut down much of the 
mutual interference. Shorter waves, moreover, will give 
us the possibility of many more stations working within 
‘a band than we could possibly work between 850 and 
950 metres. - a ot * Oe ` l 

I have indicated quite briefly how we stand to-day and 
the possible trend of future development. For the rest 
if lies in our own hands to make the best we can out of 
these ideas and, if we can find still better ideas, to do 
so. I think we should remember that the whole of the 
future of civil flving depends upon the work that is being 
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Control tower at Croydon Aerodrome. 


done to-day. We should realise how very important a 
part wireless is playing, and is bound, more and more, 
to play in the future. 


“ Ever-Ready.”—The 1925-26 list of 
“ Ever-Ready ’’ products includes all 
types of flash lamps and batteries for 
every purpose. In addition, particulars 
and prices of “ Ever-Ready ” 
terminals, voltmeters and other acceasories 


are included. 
oo0oo0o0 


A “Reliability Wireless Guide” has 
been produced by Messrs. J. H. Taylor 
& Co., of Macaulay Street, Huddersfield. 
It contains the firm’s wireless price-list 
of goods despatched post free. 
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*‘Gecophone Wireless Receiving Sets.” 
—The neral Electric Co., Ltd., of 
Magnet House, Kingsway, London. 
W.C.2, have issued a new list devoted 
entirely to their receiving eauipments, in- 
cluding all types of crystal and valve 
receivers, as well as giving details of 
the new Gecophone six and eight-valve 
superheterodyne. 
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The complete range of Lamplugh. re- 
ceiving equipments and accessories is de 
scribed in their radio catalogue for the 
season 1925-1926 just issued, and obtain- 


spring clip ° : 


Messrs. A. J. Dew and Co 


CATALOGUES | 
RECEIVED. | 


able from Messrs: S. A. Lamplugh, Ltd., 
of Kings Road, Tyseley, Birmingham. 
C000 ee 


The radio catalogue just issued by 
.» 35-54, Rath 
bone Place, Oxford Street, London, W.1, 
is a complete guide to the wireless re- 
tailer, and includes almost every type of 
receiving set, component, or accessory at 
present on the market. Messrs. A. J. 
Dew and Co. are wholesalers only, but 
readers who are unable to obtain their 
wireless requirements from their usual 
trader may refer him to this catalogue. 


when their needs will probably be catered 


for. i 
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Apart from giving particulars of a 


useful range of receiving sets, wave- 


meters, and other accessories, and a num- 
ber of components of interest to the 
amateur, the booklet recently issued by 


Goodchild and Partners, Ltd., 56-58, 
Eagle Street, Southampton Row, W.C.1, 
includes many pages of useful data and 
explanatory matter relating to broad- 
casting. 

o0o000 


The new season’s catalogue of Radio 


Instruments, Ltd., of 12, Hyde Street, 


New Oxford Street, London, W.C.1, is 

now available, and includes a compre- 

hensive range of receiving equipments, 

accessories, and component parts. 4 
o0o00 


de Enterprise Manufacturing Co., Ltd.,” 


{Electric House, Grape Street, London, 


W.C.2). Illustrated pamphlet describ- 
ing the “ Devicon ” variable square law 
condenser. 
0000 
‘“ British L.M. Ericsson Manufacturing 
Co., Ltd.,” (67-73, Kingsway, London, 
W.C.2). Booklet W.A.18, describing 
Ericsson components and circuits. 
ooco 
“ Metro-Vick Supplies, Ltd.” (Trafford 
Park, Manchester). Illustrated cata- 
logues relating to “ Cosmos’’ receivers 
and radio valves. 
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INTERNATIONAL OPERATING SIGNALS. 


List of Abbreviations Used in Amateur Transmissions. 


T the request of several of our readers we give 

below a list of the official abbreviations used in 

Morse signals. There are many others in 

common use, but as these are mostly abbreviations of 

English expressions, they can hardly be considered 
international. 


Exam ple— 


Time is denoted in Greenwich Mean Time expressed in 
four figures. 

In the following list is given (except in a few cases) 
the meanings of the abbreviations in their interrogative 
form only, from which he answer or advice can easily be 
deduced, thus :— 


QRK ?= How are you receivirg? QRK=I am receiving well. 


QRW ?=Avre you busy? 
Please do not interrupt. 


PRB=Do you wish to communicate by means of the 
International Signal Code? 

QRA=What is the name of your station? 

QRB= How far are you from my station? 

QRC = What are your true bearings? 

QRD = Where are you bound? 

QRF = Where are you coming from? 

QRG = To what Company or Shipping Line do you 
belong ? 

QRH = What is your wavelength ? ‘ 

QRJ=How many words have vou to transmit? 

-QRK=How are you receiving? (Answer—l am 
receiving well.) 

QRL = Are you receiving badly? Shall I transmit—— 
20 times for you to adjust your apparatus? 

(9RM=Are you being interfered with? 

(JYRN=Are atmospherics very strong? 

(JRO=Shall I increase my power? 

QRP =Shall I decrease my power? 

QRQ = Shall I transmit faster ? 

QRS = Shall I transmit slower? 

QRT = Shall I stop transmitting ? 

QRU = Have you anything for me? 

QRV= Are you ready? 

QRW = Are you busy? (Answer—I am busy with —— 
please do not interrupt.) 

QRX=Shall I stand by? 
will call you at .) 

QRY = What is my turn? 

QRZ=Are my signals weak? 

QSA = Are my signals strong? 

QSB=Is my tone bad? 

NSC = Ís my spacing bad? 

QSD=Let us compare watches. 
What is your time? 

QSF = Are the transmissions to be alternately or in 
series ? 

QSF = (Answer) Messages are to be transmitted 
alternately. 

QSG=(Ansuwer) Messages are to be transmitted in 
series of 5 

QSH=(Answer) Messages are to be transmitted in 
series Of 10 

QSJ =What is the rate per word to ——? 

(SK =ITs the last message cancelled? 
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(Answer—Stand by, I 


My time is 


QRW XYZ=I am busy with XYZ. 


QSL = Have you got the receipt? (Answer—Please 
give a receipt.) ‘ 

QSM= What is your true course? 

QSN=Are you communicating with land? 

QSO=Are you in communication with another station 
(or, with ?) 

QSO = (Answer) I am in communication with —— 
(through the medium of ). 

- QSP = Shall I signal to that you are calling him? 
QSQ=Am I being called by -——? 
QSR = Will you despatch the message 
QSS=Are my signals affected by fading? 

QST = Have you received a general call? 

QSU = Please call me when you have finished is 
o’clock). 

QSV=Is public correspondence engaged? 

QSW = Should I increase the frequency of my spark? - 

QSX =Should I decrease the frequency of my spark ? 

QSY=Shall I transmit on a wavelength of 
metres ? 

QSZ = (Answer) Transmit each word twice, 
difficulty in receiving your signals. 

QTA=(Answer) Transmit each message twice (or, 
repeat the message you have just sent). Reception 
doubtful. 

QTB=(Answer) Number of words not agreed, I will 
repeat the first letter of each word and first figure of each 
group. 

QTC= Have you anything to transmit? 

QTE = What is my true bearing? 

QTF=What is my position? 

QTG=Shall I transmit call-sign for one minute in 
order that D.F. bearing may be obtained ? 

73= Greetings, kind regards. 


? 


at 


I have 


Signal strength as received by head telephones. 


Rı Signals unreadable. 

R2 Readable with difficulty. 
R3 Weak but readable. 

R4 Readable. 

Rs Easily readable. 

R6 Fairly strong. 

R7 Strong. 

R8 Very strong. 

Ro Loud-speaker strength. 
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A Section Mainly for the New Reader. 


RESISTANCE STABILISING. 


LTHOUGH the ‘‘ neutrodyne ”’ 
system of stabilising tuned 
high-frequency amplifying 

_ valves is one of the most effective 

and widely used of the various 
methods at present available, there 
is some difficulty in adapting it to a 
set which is designed to operate over 
a wide band of wavelengths. Also, 
in the case of an existing tuned 
anode H.F. receiver, the selectivity 
of which it is desired to improve by 
the addition of a loosely coupled 
aerial circuit and neutralised tuned 
amplification, the alterations in- 


volved would probably be consider- 
able. l 

Another possible alternative capable 
of giving very good results is pro- 
vided by the use of a variable non- 
inductive resistance in series with the 
tuned intervalve coupling circuit, as 


Fig. 1.—H.F. ampli ing valve stabilised 
by means of a resistance connected in 
the anode circuit. 


shown in Fig. r. This is probably 
a more efficient method than that of 
damping the grid circuit by applying 


a positive voltage by means of a. 


potentiometer, and is applicable to 
most sets with very little difficulty. 
The resistance should have a continu- 
ously variable value up to something 
like 200 ohms, and it will bè found 
that some of the’ types of carbon 


compression filament rheostats will 
serve quite satisfactorily in this capa- 
city. Individual specimens of the 
same make will be found, however, 
to vary considerably in the degree of 
smoothness with which adjustments 
of the higher resistance values can be 
made. A potentiometer will also 


. generally be suitable for the purpose, 


as the winding is as a rule on a thin 
strip of insulating materfal, and will 
be sufficiently non-inductive. Of 
course, external connections are made 
to the variable contact and one end 
of the winding, the third terminal 
being idle. 

In operating the set, grid and 
plate circuits are simultaneously 
tuned to the desired wavelength, and 
the amount of resistance is slowly re- 
duced until the valve is in its most 
sensitive condition. This setting will, 
unfortunately, be correct only over a 
narrow wave-band, but, after a little 
practice, the adjustment of resistance 
necessary for stability on any wave- 
length will be easily made. 

The degree of reaction may be 
closely controlled by fine adjustment 
of the variable resistance, and, in a 
set incorporating several high-fre- 
quency stages, it is certainly not 
necessary to provide any other re- 
action device. 


The idea of including a high 
ohmic resistance in a tuned circuit 
may seem rather crude, but it will be 
realised that when this resistance is 
adjusted to such a value that the valve 
is just off the oscillation point, the 
actual effective resistance of the cir- 
cuit is reduced to a very low figure. 

An advantage of this method over 
the ‘‘ positive grid damping ” 
system is that the steady anode cur- 
rent is not increased; therefore, no 
extra demands are made on the H.T. 
battery. 


ALTERNATIVE RECTIFICATION 
\ METHODS. 

It will often be found that anode 
rectification gives much better quality 
reproduction of a strong incoming 
signal than does the more generally 
uséd grid method. The latter, how- 
ever, is certainly much more sensitive 


Fig. 2.—D.P.D.T. switch connected to pro-. 
vide either grid or anode rectification. 


on a weak signal; this accounts for 
its great popularity. It is not, how- 
ever, a difficult matter to adapt a re- 
ceiver in such a way that either alter- 
native may be used at will ; one of the 
simplest ways of doing this is indi- 
cated diagrammatically in Fig. 2. 
The double-pole double-throw switch 
should have a low self-capacity, and 
great care should be taken, both in 
selecting its actual position in the 
receiver and in wiring it up. If these 
precautions are carefully observed, 
no appreciable loss of efficiency will 
result, as the incidental capacities of 
the switch and its connections are 
small compared with the other 
capacities in the circuit. 

The grid bias battery provided fot 
anode rectification is shunted by a 
large by-pass condenser ; this is only 
necessary when its internal resistance 
increases with age. The battery may 
be permanently connected in circuit, 
as when the switch is up, the grid is 
insulated by the condenser, and its 
mean potential with respect to the 
filament is determined by the manner 
in which the lower end of the leak is 
connected. 
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DIRECT REFLEXING. 


It would seem that the valve- 
crystal direct reflex circuit due to 
Voigt, and described in this journal 
as long ago as August 22nd, 1923, 
might with advantage be revived now 
that high-amplification valves are in 
common use. The general arrange- 
ment of the circuit is shown in 
Fig. 3. It will be seen that the low- 
frequency impulses rectified by the 
crystal are fed back directly to the 


Fig. 3.—Simple refiex circuit dispensing 
with the L.F. transformer. 


grid-filament circuit, and there is con- 
sequently no step-up voltage, as is 
the case in the more conventional 
arrangement, in which an L.F. trans- 
former primary winding is connected 
in series with the crystal: When 
used with ordinary valves the amount 
of amplification obtainable by the 
direct method often seems disappoint- 
ingly small, but the substitution of 
one of the type specially designed 
for resistance-capacity coupled ampli- 


fiers will generally result in a great 


increase in volume. and the addition 
of a single stage of .low-frequency 


Ao oscillatory circuit, 

connected to aerial and 

earth. Voltages set up 
across it— 
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—are appifed to a crys- 
tal detector. The recti- 
fied pulses are passed— 
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magnification makes a receiver cap- 
able of supplying sufficient output for 


‘loud-speaker operation at quite a 


respectable range. 

As suitable high - magnification 
valves normally have a high imped- 
ance, it will probably be best to 
couple the reflex stage to the low- 
frequency valve by means of a choke 
or resistance.. The use of the former 
will simplify matters, as there is less 
risk of working the valve on the bend 
of its characteristic curve, due to the 
drop in voltage of a perhaps rather 
inadequate high-tension battery when 
the latter alternative is adopted. If 
both the valve and crystal are recti- 
fying, the quality of reproduction 
will of course suffer, and amplifica- 


_ tion will be low. 


In all circuits of this descrip- 


tion, the effectiveness of the high- 


frequency transformer will largely 
decide the degree of efficiency obtain- 
able. While an untuned coupling as 
shown can hardly'be expected to give 
the greatest transfer of energy to the 
rectifier, its use certainly makes for 
a very practicable and easily operated 
receiver. No reaction control is 
shown in the diagram ; both the capa- 
city and magnetic methods are ap- 
plicable, but the former arrangement 
seems to be preferable. 
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NEUTRODYNE REACTION. . 


Users of receivers made to stan- 
dard designs employing two stages 


of perfectly neutralised high-fre- 


quency amplification often feel, when 
working on the utmost limit of range 


DISSECTED DIAGRAMS. 
No. 2.—A Crystal Receiver with L.F. Amplifier. 


For the benefil of those who have not yet acquired the simple art of reading circuit djagrams, we are 
giving week by week a series of sketches showing how the complete circuits of typical wireless receivers 
are built up step by step. 


—through the primary 
winding of a step-up 
transformer, the 
secondary of which 
is connected across the 
grid-filament circuit of— 


havin 
heate 


—an amplifying valve, =A 
t fila 

by a battery the 
through a variable re- 
sistance. 
ages on the grid cause— 
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with a very weak incoming signal, 
that a certain amount of adjustable 
reaction would be desirable. In 
point of fact, it will generally be 
found that no very great advantage 
will be gained by the provision of 
this adjustment, as, in the case of a 
well-designedl and really sensitive re- 
ceiver, the extra sensitivity will 
hardly be necessary. 

It 1s admitted, therefore, that con- 
ditions may exist where the extra 
sensitivity and selectivity provided by 
reaction will be of advantage, and the 
easiest way of providing this is to 
arrange for partial deneutralisation. 

In practice, it is recommended that 
a smoothly adjustable neutralising 
condenser, with extension handle, be 
fitted in an accessible position on the 
panel, and connected in the usual 
manner in circuit with the second 
H.F. valve. Provided that the first 
valve is perfectly neutralised, oscil- 
lations in the second one will not be 
communicated to the aerial; it is 
therefore possible to search for dis- 
tant stations by picking up the carrier 
waves by listening for the beat notes, 
without any risk of causing inter- 
ference. 

The same plan is also capable of 
adaption to a receiver containing only 
one H.F. stage, and, by its use, very 
good results are obtainable, without 
the complication of an additional re- 
action coil. In this case, of course, 
the usual precautions against interfer- 
ence by oscillations should be taken, 
as the set will naturally radiate as 
powerfully as will any other type 
when the first valve is in oscillation. 


sympathetic and 
magnified variation in 


s ment 
current flowing 
through the headphones 
from H.T. battery to 


Varying volt- 
plate. 
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A Review of the Latest Products of the Manufacturers. 


GECOPHONE VARIABLE CONDENSER. 


The new type variable condenser re- 
cently introduced by the General Electric 
Co., Ltd., Magnet House, Kingsway, 
London, W.C., possesses many obvious 
points of merit. " j 

The knob and dial are of distinctly 
attractive appearance; the milled portion 
which operates the vernjer movement 1s 
2łin. in diameter and the dial itself šin. 
The knob operates a spindle passing 
right through the centre of the condenser 
and terminates on a small sharp-edged 
pinion which meshes between two stiff 
spring steel discs. These discs are car- 
ried a spindle upon which is mounted 


Gecophone geared variable condenser. 


another small pinion similar to the first 
which again engages between a pair of 
steel discs on the main spindle of the 
condenser. This reduction gearing, which 
has a ratio of about 7 to 1, possesses the 
great advantage of absence of backlash 
as well as providing a particularly 
smooth movement, whilst the condenser 
will not be strained when the dial is 
operating through the reduction gear, 
which propels the plates to the limit of 
their movement. 

The bearings on which the moving 
plates revolve are of very liberal dimen- 
sions, while the mechanism is robust and 
should give indefinite service. The mov- 
ing plates are on the earth potential side 
of the condenser and the method of 


securing the fixed plates consists of a pair 
of spindles with adjustable lock nuts 
engaging on smail ehonite collets. 

The metal parts of the condenser are 
of brass, and finished bright. The dial, 
with its clean engraving and polished 
finish, presents a very attractive appear- 
ance. 
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ACME EBONITE PANELS. 


The poor quality ebonite which has 
found its way into the wireless industry 
from time to time has brought about the 
need for the introduction of certain 
graded brands bearing definite trade 


` Names. 


“Acme” .ebonite is obtainable from 
Peter Curtis, Ltd., 75a, Camden Road, 
London, N.W.1, in panels of various sizes 
and thicknesses, with finished edges. It 
is supplied with surfaces either polished 
or matt in the black variety, and with 
polished finish in the mahogany variety. 

A report of the National Physical 
Laboratory shows the insulation resistivity 
to exceed 50,000,000 megohms for a centi- 
metre cube. The surface resistivity ex- 
ceeds 100,000,000 megohms per centimetre 
as measured between two concentric rings 
placed on the surface of the material, 
observation being made after one minute’s 
electrification at a pressure of 500 volts. 


* The electrical strength is shown to be in 


accordance with Admiralty requirements, 
and a mechanical test applied in accord- 
ance with the Admiralty schedule shows 
its properties to be in every way up to 
standard. 
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HUNT’S SPADE TERMINAL. 

It is not always a simple matter to 
secure a multiple-strand flexible lead 
under a contact screw, and the new spade 
terminal of A. H. Hunt, Ltd., H.A.H. 


—— ` 
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‘Hunt's spade terminal. 


Works, Tunstall Road, Croydon, is fitted 
with a spring clip into which the wire 
may be securely wedged. A singfe piece 
of flexible wire of 35 strands of No. 40 
S.W.G. can be firmly nipped, and this 
connection will easily withstand a pull of 
seven or eight pounds. The use of spade 
terminals generally is a considerable im- 
provement on the practice of twisting 
stranded flexible leads under screw ter- 
minals. The construction is simple and 
in consequence the connector is offered 
at a very low price, 


ooco 
THE NEW B.W.R. COIL HOLDER. 


Attention has recently been devoted to 
the design of two-way coil holders for 
mounting inside the receiving set with 


A new type of coil holder for mounting 
behind the instrument panel. 


operating knob on the front of the instru- 
ment panel. The new B.W.R. two-way 
coil holder manufactured . by. Burge, 
Warren and Ridgley, Ltd., 91 and 92, 
Great Saffron Hill, London, E.C.1, con- 
sists of a plug and socket for the fixed 
coil mounted between two ebonite sides, 
with the moving holdér pivoted between 
a pair of screws. The moving holder is 
operated by a pair of concentric knobs 
which provide for coarse and fine adjust- 
ment, the larger knob giving the quick 
adjustment through a coarse pitched 
thread and propelling the coil holder by 
means of a ball joint. Fine adjustment 
is produced by a spindle with a fine 
thread which passes up the centre of the 
coarse threaded spindle. 
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BRAMALL’S VALVE SOCKET. 


Although the area of contact between 
the pin of a valve and its socket would 
appear to be liberal, intermittent contact 

ig a common fault. 

iii To overcome this 

difficulty the Bram- 
all valve leg is cut 
through on one 
side and a strong 
bronze spring con- 
tact presses firmly 


into the recess. 
The contact thus 
made is very 
secure. 

Another advan- 


gate of this ar- 
rangement is that 
“f the actual tag to 
which soldered 
connection is made 
forms part of the 
spring which is in 
contact with the 


The Bramall valve 


socket fitted witha valve pin. Valve 
relents spring con~ sockets of this 
ty pe, when 


mounted on a piece of in. ebonite will 
form a really good low capacity valve 
nolder. 


©oo00 
IGRANIC LOW-LOSS TRANSMITTING 
CONDENSER. 


A variable condenser with liberal spac- 
ing between the fixed and moving plates 
has long been needed by the transmitting 
amateur, and is manufactured by the 
[granic Electric Co., Ltd., 147, Queen 
Victoria Street, London, E.C.4. In this 
instrament the spacing of the plates is 
double that of the standard receiving con- 


\ 
Changes of Address. 


Messrs. Sylvex, Ltd., ‘manufacturers 
of radio crystals and accessories, advise 
_us that they have moved to 41, High 
Holborn, W.C.1. 


Messrs. M. W. Woods, manufacturers — 


of alternators, motor generators, recti- 
fiers, etc., have moved their London 
offices to 5, Denman Street, London 
Bridge, S.E.1. 
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New Amplion Scottish Depot. 


The ‘‘House of Graham” has just 
opened a new Amplion depot at 101, St. 
Vincent Street, Glasgow. Showrooms 
for demonstrations to the trade and the 
public will be under the direction of 
qualified Amplion representatives. 


0000 
The Amplion in Canada. 

Another link has been added to the 
chain of Amplion associated companies 
by the formation of the Amplion Cor- 

ration of Canada, Ltd., 130, Richmond 
treet West, Toronto, Ontario. Hitherto 
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denser, which ensures the high degree of 
insulation necessary for transmission work, 
and prevents any possibility of a “ flash- 
over.” At the same time, losses are kept 
to a.minimum by the avoidance of exces- 
sive dielectric strain. The method of 
supporting the fixed plates is the same 
as that adopted in the well-known Igranic 
receiving condenser, an arrangement which 
is particularly suitable when the condenser 
is required to handle appreciable energy 
at high radio frequencies. All metal 
parts are nickel-plated, and the general 
appearance and finish of the instrument 
leaves nothing to be desired. 
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USEFUL CRYSTAL DETECTOR. 


With the enormous popularity achieved 
by the galena and catwhisker type of 
detector, it is a relief to find that a peri- 
kon type of detector has recently been 
placed on the market by Auto Equipments, 


184, Brearley Street, Birmingham. It is | 


really a pretty job, consisting of a rigidly 
mounted cup into which a piece of bornite 
is secured by means of Wood’s metal, the 
other contact, a small cup carrying a piece 
of zincite, being pressed into position by a 
spring, the tension of which has been 
carefully regulated. : 7 
In order that various points of contact 
may be sought out on the bornite crystal, 


The double eccentric detector. 


TRADE NOTES. 


Amplion business in Canada has been 
handled by Messrs. Burndept of Canada, 
Ltd., who still continue, for the time 
being, to act as wholesale distributors 
for the Amplion Corporation. 
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The Long Life Battery. 

Testimony to the enduring qualities of 
the Exide battery is given by a pro- 
vincial wireless dealer who commenced 
repairing and recharging wireless bat- 
teries two years ago. In his report to 
the manufacturers he states that he has 
since repaired over 1,000 batteries of all 
shapes and sizes, but he has never yet 
had an Exide to repair, despite the fact 
that 50 per cent. of the batteries charged 
are Exides. 

o000 


The Radio Mail. 


The above is the title of the monthly 
publication issued by Messrs. A. C. 
Cossor, Ltd. The September number in- 
cludes an illustrated description of a tour 
round the machine shop of the Cossor 
factory 
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an eccentric mounting has been adopted. 
The detector occupies very little space on 
the instrument panel, and is shown in the 
drawing exact to size. 
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ATHOL VALVE HOLDER BRACKET. 


‘The porcelain valve holder manufac- 
tured by the Athol Engineering Co., 
Ltd., Cornet Street, Hr. Broughton, Man- 
chester, is well known, and the intro- 
duction recently of a small brass angle 
bracket for attaching the holder to the 
instrument panel extends the application 
of this component. . 

The valve holder is designed for at- 


Athol valve holder and panel mounting 
bracket. 


taching to a baseboard by means of a 
6BA bolt passing through its centre. By 
using the new type bracket the baseboard 
can be dispensed with and the valve 
holder secured to the front panel. A 
pair of screws hold the bracket to the 
panel, and the bracket itself may serve 
as a circuit connection, for it is attached 


to the valve holder by one of the contact 


screws. 


A Dubilier Dance. 


The first carnival dance and whist 
drive of the Dubilier Condenser Company 
(1925), Ltd., was held on Friday, Sep- 
tember 25th, at the Chiswick Town Hall, 
under the auspices of the Dubilier Ath- 
letic Sports Association. 

Dancing and whist commenced simul- 
taneously soon after 7.30 p.m., in the 
Town Hall and Hogarth Hall respec- 
tively, continuing- until about 10 o'clock, 
when a halt was called for the distribu- 
tion of whist prizes. 

The success of the function was un- 
doubted, and it is hoped to hold a similar 
evening in the near future. 
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The Osram Bulletin. 


In the “Osram Bulletin ” for October 
equal prominence is given to the Osram 
valve as to the Osram lamp. In the first 
of a series of articles entitled ‘‘Opinions 
of Leading Amateurs,” Mr. E. J. Sim- 
monds (20D) describes some of his 
achievements with Osram valves. 
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-London’s Wavelength. 


The alteration, last week, of 2L0’s 
wavelength from 357.8 to 364 metres, 
brought reports of improved reception 
from listeners in Camberwell, Barnes, 
Newmarket, Bedford, Highbury, Barking 
and many other places. But the hetero- 
dyne position is now about as serious as 
it can be. One expert, in Central Lon- 
don, reported to Savoy Hill that 2LO 
was heterodyned at 8.50 every evening. 
In his opinion, a German station with a 
lady announcer was the offender. Other 
reports of continued heterodyning, even 
with the alteration in wavelength, have 
been received from Westcliff, Abthorpe 
(Northamptonshire, Polegate, Cambridge, 
and Slough. The B.B.C. is making 
every effort tq trace the trouble to its 
source and to see that it is stopped. 
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Improved Theatre Transmissions. 


The broadcast from the Shaftesbury 
Theatre on October 16th, of an excerpt 
from “ Dear Little Billie,” was the first 
of a new series of engineering experi- 
ments in improving the quality of trans- 
missions. from theatres. Listeners have 
not been pleased with broadcasts of this 
kind ‘in the past, owing to the echo effects 
and the absence of the right “balance ” 
between orchestra and singers. The bad 
results are due mainly to reflection from 
the ceiling’ of the flies, which, in most 
theatres, are very high; and are not due 
to the auditorium itself. In the case of 
the recent opera transmissions, the 
“ balance ’’ between artists and orchestra 
has not been good. The charm of the 
music has been in the orchestration, and 
the voices of the singers have been lost. 
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Several Microphones. 


The solution of the problem lies in get- 
sing the microphone in a position to suit 
the characteristics of the theatre from 
which the broadcast is taking place. 
Several microphones will in future be 
ased, according to methods recently 
tested by the engineers, who will also 
suggest ways in which the acoustics of 
the stage may be improved for the special 
purpose of securing good wireless trans- 
mission. The experiments in securing 
stereoscopic effects have recently been 
referred to in these columns. 
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By Our Special Correspondent. 


5GB. 


The experiments in higher power and 
medium wavelengths, 
tracted the attention of listeners to a 
transmitting station working with the 
call-sign 5GB, are being carried out by 
the B.B.C. under the authority of the 
Post Office. These tests are expected to 
gd a long way towards solving the ques- 
tion whether or not fewer stations and 
higher power shall be the policy of 
broadcasting in the future. 
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The Future of the Short Wave. 


Further experiments will follow with 
short waves. Some engineers at Savoy 
Hill will tell you that the best method 
of broadcasting is that which has been 
used up to now; but with practically all 
the nations of Europe broadcasting, the 
ideal must give way to the practical, 
and subsidiary short waves may possibly 
be used for linking up distant countries. 
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It is not certain that short waves will 
provide perfect linking; it may be that 
these elusive short waves will have to 
be abandoned and new methods adopted. 


oo0o0ọ0 


Night Distortion. 

Although the short waves get through 
'very well in continuous working, the 
trouble of night distortion seems to set 
up an insuperable barrier. At certain 
times of the year, at undefined periods 
of the night, in unknown electrical con- 
ditions of the atmosphere, KDKA can 
be picked up with the utmost ease and 
the signals rebroadcast intelligibly. On 
the Sher hand, at times the B.B.C. may 


. attempt to pick up this same station 


under apparently the same conditions and 
only succeed in broadcasting a succession 
of atmospherics with a possible travesty 
of the original thrown in. 


A SEAT OF INTERFERENCE. Many broadcast listeners in the London area complain 


of the ** mush’’ created by the Post Office station at Northolt. 


This photograph shows 


some of the station's apparatus, with the arcs in the foreground. 
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, Experiments at Hayes. 

The super-receiving station at Hayes 
may be able to overcome this unreliable 
factor. “The writer learns, however, 
that some definite experiments on this 
side are to be carried out, particularly 
with Europe, and it will shortly be known 
whether, say, twenty-five kilowatts with 
long wave is better than twenty-five kilo- 
watts with short wave. 

oo000 


Manchester’s Afternoon Programmes. 

_ The afternoon programmes of the Man- 
chester station have been entirely re- 
organised, and on four afternoons of the 
week there is a short instructive talk to 
schools followed by a quarter of an hour 
of mnsic. At 4.15 a tea-time concert is 
to be provided, and this terminates with 
the Children’s Corner at 5.15. On Satur- 
day afternoons the younger generation is 
being specially catered for with a ‘“‘ Thé 
Dansant.” 

oo0oo0o0 


More Dance Music. 

Throughout the winter an extended 
dance night will be arranged between the 
B.B.C. and several of the leading dance 
bands. The plan is to broadcast contin- 
uous dance music every Friday from 
10.30 p.m. until 2.0 a.m. on Saturday. 
The music will be broadcast on alternate 
Fridays from 2LO and 5XX. 
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Engineers’ Bath at 5XX. 

Several points have cropped up as the 
result of the broadcasting of the morning 
programmes from Daventry, and if the 
experiment is to be continued after this 
month the engineers will be faced with 
a good deal of extra expense in coping 
with the new situation. To take one of 
the many items, it has been found that 
the amount of cooling water is insufficient 
and the valves get too hot. The size of 
the tank will therefore have to be trebled. 
The tank will be rather in the nature of 
a lukewarm bath; but, as such, it may 
serve a useful purpose for the engineers, 
apart from its legitimate work of cooling 
the valves. 

oo 00 


For the Ladies. 


For the special entertainment of women 
listeners a proposal is being considered 
to broadcast a talk once’ a week on 
Auction Bridge. If the suggestion is 
adopted the time of the broadcast will be 
from 4.0 to 4.15 p.m., and the problems 
of the game will be dealt with in as inter- 
esting a way as possible. 

oo00 


The Super Receiving Station. 

Several features of the Haves Re- 
ceiving Station may now be explained 
more fully. A field was chosen so as to 
be as high as possible and as far away 
from civilisation as practicable, consistent 
with nearness to London. These con- 
ditions have been ideally satisfied and 
the results are respectively good recep- 
tion, freedom from interference by local 
oscillators, and good landline facilities 
direct to London, 
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FUTURE FEATURES. 


Sunday, October 25th. 

Loxnpon.—3.30 p.m., Symphony 
Concert. 

BIRMINGHAM. — 3.30 p.m., Sym- 
phony Concert. 9.15 p.m., 
Chamber Music. 

MANCHESTER.— 3.30 p.m., An Eliza- 
bethan Programme. 

GLrascow.—9.15 p.m., ‘‘ The Trans- 

- formation of Lachlan Camp- 
bell.” 


Monday, October 26th. 


Lonpon.—8 p.m., “Storm” and 
“ Calm.” 

Winter 
Gardens Night. 

MANCHESTER.—8 p.m., “The 7.30 
Revue.” 


. NEWCASTLE.—8 p.m., The Centen- 


ary of Johann Strauss. 


ABERDFEN.—9.15 p.m.,  ‘‘ Radio 
Radiance.” : 

Betrast.—8 p.m., St. Crispin’s .: 
Day. | 


Tuesday, October 27th. 


Lonpon.—8 p.m., Programme p - 
vided by the “ Daily Herald.” 
S.B. to all stations except 
5XX and Manchester. 10. 
p.m., Mass Telepathy. S.B. 
to all stations. 


Wednesday, October 28th. 


Lonpon.—5.30 p.m., Earl Grey of 
Fallodon: Lecture on ‘* Bird 
Sanctuaries,” relayed from 
University College, Gower 
Street. 8 p.m., ‘What is 
This?” \ 

BrrmincHaM.—9.15 p.m, ‘‘ Radio 
Radianca.”’ 

Carpirr.—8 p.m., The Spirit of 
Welsh Music. 


: Thursday, October 29th. 
: Lonpon.—8 p.m., “Round the 
: Continent.” 9 p.m., Chamber 
Music. 
Epinsurcs.—8 p.m., Classical 
Evening. 


BirMINGHAM.—8 p.m., Community 
Singing Concert, relayed from 


Lifford Hall, Broadway, 
Worcester. 

Guiascow. — 8 p.m, Edward 
MacDowell. 


Friday, October 30th. 


Loxpon.—8 p.m., “ An Hour ina. : 


Mid-Victorian Drawing Room.” 
ABERDEEN.—8 p.m., “An Evening 
with the Composer Brahms.” 
Betrast.—7.30 p.m., “t Younger 
Days.” 
Saturday, October 31st. 
Loxpon.—8 p.m., Opening Con- 
cert of the Hastings Municipal 
Orchestra Season. ° 
“Old and 


BiRMINGHAM.—8 p.m., 
New.” 
Bournemoutu.—8 p.m., Musical 


Comedy, “ The Ranee.” 
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Beverage Aerial. 

A large field was chosen for the reason 
that it would give full opportunity for 
making experiments with any type of 
aerial for reception, in particular for ex- 
periments with the Beverage type of 
aerial, which is very low and very long, 
and was so successful when it was first 
tried for the purpose of American re 
ception for relaying purposes. 


o0o00 


Type of Standard Sefs. 

There have also been erected standard 
aerials used in connection with standard 
sets which will give the engineer-in- 
charge an opportunity of estimating from 
time to time the relative performance of 
all stations on the Continent from the 
transmission point of view. One of these 
is an L single-wire aerial erected on two 
masts SOft. high and 100 ft. apart. 
Another, to be erected later, is a T aerial 
(cage type) of the same height for longer 
wavelengths. , 

0000 


A Variety of Receivers. 

There will also be standard receivers 
of a simpler type and a special receiver 
for short wavelengths capable of great 
efficiency on any particular wavelength. 
Some of these receivers are :— 

(1) A neutrodyne with five high fre- 

- quencies and one detector ; 

(2) One high frequency and one de- 
tector for ordinary work ; 

(3) A regenerative detector valve fol- 
lowed by a low frequency ampli- 
fier for searching purposes ; 

(4) A receiver for short waves having 
four high frequency stages and 
one detector; and 

(5) Several low frequency amplifiers. 
Others will be made according to require- 
ments. 

0000 


Accuracy in Wavelength Tests. 

The check on all European stations 
will consist first of all of a check on 
quality and secondly on wavelength. The 
use of a carefully designed wavemeter 
will enable wavelengths to be checked to 
a very high degree of accuracy. Thus 
not only will a watch be kept on British 
stations to see that they do not interfere 
with each other, but also on foreign 
stations, so that any possible interference 
with British programmes by such stations 
will be immediately spotted, and by 
measuring the wavelengths of the stations 
involved the one that is causing the 


: offence will be found, and steps can then 
be taken to reduce the interference. 


oo000 


Handicaps Overcome. 

The method adopted for relaying Euro- 
pean and American stations has so far 
been rather handicapped Py. the lack of 
a suitable set and suitable equipment. 
Now, however, an opportugity will be 
given of developing reception of such 
stations and of taking advantage of the 
co-operation so far offered by other 
stations, thus leading to greater reli- 
ability and better technical results in the 
relaying by British stations of pro- 
grammes from distant stations 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Audion. The name given by De Forest 
to the early form of three-electrode 
thermionic tube which was first used by 
him for receiving wireless signals. The. 
term is used largely in America. 


Antodyne. A self-oscillating valve cir- 
cuit in which the grid and plate induct- 
ances form a common coil. Used exten- 
sively for transmission. 


Auto-Heterodyne. See ENDODYNE. 


Auto-Transformer. A transformer in 
-which the primary and secondary com- 
prise a single winding, some of the 
turns being common to both primary 
and secondary. For example, the in- 
put pressure might be applied across the 
whole coil and the output or secondary 
tapped from any part of it. 


Auxiliary Anode. A term sometimes used 
for the grid of a three-clectrode valve. 


| B. 
* B” Battery. American term for the 
high tension battery used in the plate 


circuit of a thermionic tube or valve. 
Cf. ‘‘A’’ BATTERY. 


Back-Lash. See OVERLAP. 


Back E.M.F. <A counter electromotive 
force. One which is acting in the 
opposite direction to the flow of 
current in a circuit, e.g., the induced 
E.M.F. of a motor or the polarisat:on 
voltage of a cell. 


Balancing Aerial. An auxiliary aerial 
used for duplex telephony. It is 
usually placed at right angles to the 
receiving aerial and adjusted to balance 
out the effects of the transmitter on- 
the receiving aerial so that signals can 
be received and sent simultaneously. 


Balancing Capacity. See CouNnTERPOISE. 


B. and S. Gauge. The Brown and Sharpe 
or American wire gauge. (See 
STANDARD WIRE GAUGE.} 


Banked Winding. A multilayer winding 
of inductance coils wound in a special 
manner to reduce the self-capactty. 
The successive turns do not form a 
continuous layer, but are ‘‘ banked 
up ” in groups. This type of coil has 
been largely replaced by the honeycomb 
coil for wireless purposes. 


Barretter. An instrument for the measure- 
ment of small /igh-frequency currents 
by their heating effects. The current 
to be measured is passed through a fine 
wire resistance with a high temperature 
coefficient, and the effective value is 


found by observing 
” resistance of this wire. 


Basket Coil. A coil which is made by 
winding wire on a former «consisting 
of an odd number of radial pegs. When 
the winding is complete the pegs are 
withdrawn, the coil being kept in shape 
by impregnation with wax or other 
insulating compound. 


Beam, Wireless. Sec WIRELESS BEAM. 


Beats. When two wave motions of 
slightly unequal frequencies are super- 
imposed a pulsation is produced by the 


the change in 


Curves showing the production of beats. 
The lower curve is formed by the addi- 
tion of (a) and (b) above. 


alternate coincidence and opposition of 
the waves. These pulsations or 
“beats” have a frequency exactly 
equal to the difference between the 
frequencies of the two superimposed 
wave motions. ‘The principle is made 
use of in heterodyne reception. (See 
Bear FrReQueNCY and Beat RECEPTION.) 


Beat Frequency or Beat Note. The fre- 
quency of the beats or the note received 
in the telephones when using the 
endodyne or heterodyne method of 
reception of continuous wave signals. 
(See ENDopyYNE and HETERODYNE.) 


Beat Reception. The method of detect- 
ing continuous wave oscillations or 
signals by causing them to interact with 
locally generated oscillations of slightly 
different frequency, thus producing 
beats at an audible frequency in the 
telephones. Since the frequency of the 
beat note is equal to the difference 
between the frequencies of the local 
and received oscillations it is possible to 
vary the pitch of the note at will by 
varying the frequency of the local’ 
oscillations. (For methods of producing 
the local oscillations, see ENDODYNE 
and HETERODYNE.) 


Bellini: Tosi 
FINDER. 


Beverage Aerial. 


System. See DIRECTION 


See WAVE AERIAL. 


B/H Curve. A graph showing the rela- 
tion between the magnetising force (H) 
and the resulting magnetic flux density 
(B) produced, : 

{usually in iron). 
The ratio B/H 
is the pene- 
ability of the 
material. For a 
material of con- 
stant perme- 
ability the B/H MAGNETISINGFORCE H 
curve is a 

straight line rere Gece 
Passing through 

the origin. The correct name for the 
B/H curve is magnetisation curve. 


Bias. See Grip Bias. 


Billi Condenser. A tubular condenser of 
variable capacity capable of giving fine 
adjustments. <A metallic tube slides 
over a tube of insulating material with 
an inner metallic lining. 


SATURATION 
POINT 


FLUX DENSITY 


Billi condenser. 


Binding Post. <A terminal. Refers in 
particular to that type which is in the 
form of an upright pillar with a trans- 
verse hole to take the wire and with a 
central clamping screw, t.e., the type 
‘commonly known as a “telephone 
terminal.” 


Biotron. A combination of two thermi- 
onic tubes coanected in such a manner 
as to produce a particularly steep 
characteristic curre. i 

Blasting. Term used to denote the dis- 
tortion which takes płace in loud- 
speaker or telephone signals on extra 
loud notes, due to working beyond the 
straight portion of valve characteristic. 
(See DISTORTION.) 


Blind Spots. Places where wireless sig- 
nals car only be received weakly 
although they can be heard with much 
greater strength at points further away 
from the transmitting station. 

Blocking Condenser. A condenser of low 
fixed capacity usually incłuded in a 
circuit to detune it with respect to 
some particular frequency. 
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Dictionary of Technical Terms.— 


Blue Aura or Blue Glow. The bluish 
light which appears in thermionic 
valves of low vacuum (soft valves). 


Bobbin. A coil of insnlated wire as used 
for small electro-magnets of various 
kinds. 


Bornite. A compound of copper, iron 
and sulphur used in conjunction with 
zincite as a crystal detector. (Chemi- 
cal formula 5Cu,S.Fe,S,.) 


B.0.T. Unit. Board of Trade Unit (of 
electrical energy). Equal to one kilo- 
watt-hour, or the energy represented 
by a power of 1,000 watts operating 
for one hour. 


Brake Horse Power. The actual useful 
output of a machine in horse power. 
(See Horse Power.) 


Bridge. See WHEATSTONE BRIDGE. 


Bridging Condenser or By-pass Condenser. 
A condenser of fixed’ capacity con- 
nected in parallel with part of a cir- 
cuit in which both high frequency and 
low frequency currents are present. 
Since the reactance offered by the con- 
denser łs very much lower for the high- 
frequency component than for the low- 
frequency, most of the former passes 
through the condenser or is ‘‘by- 
passed,” whereas the low-frequency 
component still passes more or less un- 
disturbed through the other branch of 
the circuit. An example of this is the 
shunting of telephone receivers by a 
condenser of fixed capacity. 


Bright Emitter. . The ordinary type of 
thermionic valve in which the filament 
must be heated to a bright white. heat 
before sufficient emission of electrons 
is possible. Cf. Dutt EMITTER. 


Brush Discharge. A pale blue luminous 
discharge which takes place from the 
surfaces of conductors which are raised 
to very potentials, e.g., from the ends 


of the aerials of high-power transmit- - 


ting stations. 


Bug Key. A special form of Morse trans- 
mitting key used to a large extent in 
America, 


“ Bug ” key. 


Bulb. A term sometimes used to denote 
a thermionic valve. 


"Bus Bar. Abbreviation for Omnibus 
Bar. A solid single conductor or bar 
which serves as a common connector 
for a number of instruments, machines, 
etc. = 

Buzzer. A device similar in operation to 
an electric trembler bell but not fitted 
with a gong, so that it produces a 
buzzing sound. It is often used to 
excite high-frequency oscillations in a 
tuned circuit for the purpose of test- 
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ing wireless receiving apparatus. The 
sudden breaking of the current through 
the buzzer coils is sufficient to set up 
high-frequency oscillations at . the 
natural frequency of a tuned circuit 
when the latter is suitably connected. 


Buzzer Wavemeter. A wavemeter which 
is excited by means of a buzzer and 
which therefore gives trains or groups 
of high-frequency oscillations: The 
number of such groups given out per 
second constitute a frequency within 
the audible range so that signals can 
be heard in an ordinary receiver with- 
out the necessity for heterodyning. 


By-pass Condenser. See Bripcina Cox- 
DENSER. 


C. 


“ C” Battery. Notation sometimes used 
for the grid battery used for producing 
grid bias, i.e., for maintaining the 
potential of the grid of a thermionic 
valve at a given mean value above or 
below that of the negative end of the 
filament. 


Cable. Gencral term for stranded copper 


conductors for carrying electric 
currents, ` 
Cage Aerial. An aerial in which a 


number of component wires are held in 
position round small star-shaped 
spreaders or round small hoops in such 
a manner as to form a ‘“‘cage.’’ This 
is done to reduce the Aigh-frequency 
resistance of the aerial. At high fre- 
quencies the current density is always 
greatest near the outer surfaces of the 
conductors (skin effect), so that tube- 
like or cage-like conductors have a 
much lower H.F. resistance than solid 
conductors of the same cross-sectional 
area. : 


Capacitance. Another term for capactty 
used especially in America. 

Gapacity (of condenser). The capacity of 
a condenser is defined as the quantity 
of electricity (charge) which it contains 
when the electrical pressure between 
the two sets of plates is unity. In 
the practical system of units a con- 
denser is said to have a capacity of 1 
farad if it holds a charge of 1 coulomb 
(a coulomb being the quantity of elec- 
tricity represented by a current of 1 
ampere flowing for 1 second) when a 
pressure of 1 volt exists between the 
plates. Thus, if a condenser possesses 
a charge of Q coulombs when the pres- 
sure is V volts, the capacity, C, of the 
condenser is given by C=Q/V farads. 
The farad is a very large unit, and for 
practical purposes the capacity of a 
condenser is usually expressed in 
microfarads (mfd.), i.e., in millionths 
of a farad. For some of the very 
small values of capacity met with in 
wireless even the microfarad is too 
large a unit, and the micro-microfarad 
or millionth part of a microfarad is 
used, and is usually denoted by mmfd. 

The capacity of a condenser is 
directly proportional to the effective 
area of opposed surfaces of the two 
sets of plates, to the specific inductive 
capocity of the insulating medium be- 
tween the plates, and inversely propor- 


OCTOBER azst, 1925. 


tional to the distance between the 
plates. The specific inductive capacity 
of dry air is unity and is greater than 
‘unity for all solids. ON 
Capacity (of accumulator). Refers to the 
number of ampere-hours the accumula- 
tor is capable of giving out when dis- 
charged at the normal rate from the 
fully charged condition. -This jis 
known as the actual ampere-hour capa- 
city. Accumulators are sometimes 
rated for ignition purposes where the 
discharge current ıs an intermittent 
one, the ampere-hour capacity being 
given as double the actual value as 
defined above. When purchasing an 
accumulator it is necessary to ascer- 
tain on which basis the rating is 
founded. a % 
Capacity Coupling. See ELECTROSTATIC 
COUPLING. . 
Capacity Earth. See COUNTERPOISE. 


Capacity Reactance. See CONDENSIVE 
REACTANCE. 


Carrier Frequency. The frequency of the 
carrier wave of a telephonic trans- 
mission. 

Carrier Wave. The high-frequency con- 
tinuous waves or oscillations upon 
which the audio-frequency modulations 
or voice waves are superimposed in 
wireless telephony. See MODULATION. 


Cascade Amplifier, A multi-stage ampli- 
fier or mults-valve amplifier. 

Cascade Connection. Connection of a 
number of pieces of similar apparatus 
in sequence in such a manner that the 
output from one pie@ constitutes the 
input to the next, and so on. For ex- 
ample, in a cascade amplifier the valves 
are so arranged that the output from 
the plate circuit of the first is caused 
to operate the grid or input circuit of 
the next, and so on. 

Cascade connection is sometimes used 
to express the ordinary series connec- 
tion of apparatus such as resistances or 
condensers. 


Cathode. (a) of A cCELL. The electrode 
through which the current leaves the 
cell. 

(b) oF THERMIONIC VALVE. The fila- 
ment or source of electron emission. 


Cathode Ray Oscillograph. In a highly 
exhausted tube rays consisting of a 
stream of negatively charged particles 
are given off from the cathode when a 
high voltage is applied. A narrow 
beam of these cathode rays is made to 
fall on a fluorescent screen and thus 
make a ‘Yisible spot of fluorescence. 
The beam passes through a field of two 
electro-magnets placed at right angles 
to one another, and excited propor- 
tionally to the voltage and current in 
the circuit under test. The deflection 
of the beam by the varying magnetic 
field causes the spot to trace out curves 
corresponding to the electrical oscilla- 
tions in the circuit. This instrument 
may be used for the very high fre- 
quencies met with in wireless tele- 
graphy. 

Catwhisker. The fine wire which makes 
contact with the crystal in a crystal 
detector. 
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THE NEW YORK RADIO EXHIBITIONS. 


Interesting Exhibits at the Radio World’s Fair and the National Radio 
Exposition. 


By A. DINSDALE. 


two greatest radio exhibitions New York has ever 

seen. One, the Radio World’s Fair, was held 
in the 258th Field Artillery Armory, the greatest extent 
of single floor space to be found in the city, and the 
other, the National Radio Exposition, was held at Grand 
Central Palace, in the heart of New York’s shopping 
and theatre district. 

Both exhibitions were remarkable for the large amount 
of business done by the exhibiting manufacturers, for the 
extensive display of new features, and for the vast at- 
tendance. At the Radio World’s Fair, a general view 
of which is reproduced above the title of this article, it 
is estimated that at least $100,000,000 worth of business 
was done, one independent valve manufacturer alone 
stating that he had scored a record of $240,000 worth 
of business in a single afternoon! It is stated by the 
promoters that this Fair was visited by 150,000 people 
during the week it was open, and in the case of the 
National Radio Exposition 42,000 people crowded into 
Grand Central Palace on the last day alone. 


Wes night of September 1ọth saw the close of the 


The Radio World’s Fair. 


A unique feature of the Radio World’s Fair was a 
complete broadcasting studio, set up in the middle of 
the Armory, and provided with large windows, so that 
the public could actually see the artists as well as hear 
them through giant loud-speakers disposed about the 
building. All the time the Fair was open programmes 
were broadcast from this studio through eight broadcast- 


ing stations scattered all over the United States. These 
stations were all linked up through hundreds of miles of 
wire and controlled from a central switchboard. This 
feature was claimed to be the biggest broadcasting pro- 
gramme ever conducted from a single place. 

During the progress of the Fair Mr. Bernays Johnson 
gave demonstrations of an oscillating crystal amplifier, 
which gave remarkable loud-speaker volume. The purity 
of reproduction was much admired by all who heard the 
set. 

~The Radio World’s Fair closed with the presentation 

of a gold cup to Mr. Graham McNamee in recognition 
of his being the most popular announcer in the United 
States. 


The National Radio Exposition. 


The National Radio Exposition was opened on Sep- 
tember 12th by an address transmitted by radio from 
London by the Duke of Sutherland. There were over 
400 exhibits by the leading manufacturers, and these left 
no doubt in the mind: of the visitor that radio has made 
great strides in the United States since the last exposition 
twelve months ago. . 

One of the most outstanding features was the extra- 
ordinary number of new types of loud-speaker and the 
fidelity of their performances. Another remarkable 
feature was the still further developed tendency of manu- 
facturers to put their sets into handsome cabinets or pieces 
of furniture, so that they might harmonise with any sur- | 
roundings. Many of these pieces of ‘‘ radio furniture ”’ 
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The New York Radio 
Exhibitions.— 

were of remarkable beauty, 
and it is evident that the 
manufacturers acted wisely 


_way they have developed 
what might be termed an 
‘“ eye appeal ” in radio. 

In the matter of loud- | © 
speakers, the cone type ap-| -= 
pears to be in the ascen- | ~ 
dancy, on account of its 
wonderful purity of tone 
and attractive appearance. 
As an example of the per- 
fect quality which can be 
obtained from a loud- 
speaker, visitors to the Ex- 
position were able to judge 
broadcast reception as de- 
livered by two huge Hewlett 
induction type loud-speakers 


suspended over the side 
aisles. 

These Hewlett loud- 
speakers have nothing to 


suggest the more usual type of instrument, for their spiral 
windings, supported on radial arms, and their concealed 
aluminium diaphragms, supported between the spiral 


windings, resemble more closely some decorative device . 


than a reproducing instrument which is capable of filling 
a vast and crowded hall with pure, undistorted music. - 


A fine example of amateur ee: A receiver built In 
r. Irv 


an aluminium cabinet and entered by ing Salzer io the 
competition for amateurs at the Radio Worid’s Fair. 
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Automatically tuned receiver entered in the competition for amateur constructors. By means of 
a series of push switches and magnetic Brief pe A ae of a series of broadcasting stations may 
e 


For some time past much thought has been devoted on 
the other side of the Atlantic to the development of de- 
vices for the elimination of all batteries in connection 
with radio receivers, and, judging from the exhibits at 
this Exposition, considerable success has been attained. 


Battery Eliminators. 


Lighting accumulators have been eliminated in two 
ways, one by the extensive development of dry cell valves, 
and the other by the development of appliances for light- 
ing valves from the house-lighting mains, whether A.C. 
or D.C. In the States there will always be a demand 
for dry cell valves, or dull emitters, because there are in 
that country some six million farms still without elec- 
tricity supply. They are also in demand for portable 
and semi-portable sets. 

The demand for radio receivers which can be run off 
the house mains has been met by a wide variety of bat- 
tery eliminators and battery rechargers. The latter have 
been developed into clean, attractive-looking units, em- 
ploying chemical or valve rectifiers, and arranged to re- 
charge the lighting battery at a slow rate. Such devices 
are called ‘‘ trickle chargers °’ and are very economical, 
for they consume almost negligible current as compared 
with the usual more or less heavy-charge rate. By means 
of such a unit it-is possible to recharge the lighting bat- 
tery between operations, thus ensuring that it will at all 
times be ready for service and not give out at the critical 
moment as batteries charged in the more usual manner 
have an annoying habit of doing. 

High-tension battery eliminators were also on show, 
most of them making use of special rectifier valves, trans- 
formers, and filter systems. That they are successful 
was amply demonstrated by the perfect operation of 
several receivers supplied with H.T. from such sources. 

In one instance a complete superheterodyne, selling for 


| 
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nearly $600, obtained all its current requirements direct 
from the supply mains, and operated perfectly without 
a trace of hum. 


Components. 


Examination of the component parts of the receivers 
on display revealed many refinements and improvements 
in details. In particular, there is evidence that American 
manufacturers are at last waking up to the fact that their 
L.F. transformers are totally unsuitable for broadcast re- 
ception. Until quite recently, American L.F. trans- 
formers have been a standardised article, designed origin- 
ally, before the days of broadcasting, for purely tele- 
graph work. Such instruments are small in size and have 
a high ratio, generally about 10 to r. The impedance of 
the primary is also very low, even taking into considera- 
tion the fact that the average American valve has a lower 
impedance than the European valve. 

Such transformers give great volume and satisfied those 
listeners whose principal craving was for noise; but 
that day is past. The American listener has at last 
become critical, and this is reflected in the design of many 
of the L.F. transformers exposed to view at this year’s 
Show. They are much larger instruments, similar to the 
British article, containing much more iron in the core, 
more wire in the windings, and possessing a lower ratio. 

In a further effort to improve the tonal quality of loud- 
speaker reproduction there was also a liberal display sof 
special by-pass condensers, resistances, and other im- 
proved devices. 

The necessity for sharper tuning has been recognised, 
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as was apparent from the many tuning refnements fitted 
to most of the better-class receivers. Variable condensers 
in almost every case were designed for straight-line fre- 
quency tuning, so as to spread stations out evenly over 
Such a condenser is becoming more and more 
necessary as the wavelength band employed for broad- 
casting purposes is brought lower and lower down the 
scale. 

Receiving citcuits employing high-frequency amplifica- 
tion in some form or other were to be seen everywhere, 
and it is apparent that high-frequency amplification has 
now found general favour in the States. The two most 
popular types of receiver in America to-day, if this ex- 
hibition can be taken as a guide, are the neutrodyne and 
superheterodyne. This is not surprising, in view of the 
simplicity of operation and excellent results obtainable 
with these types of receiver. 

In place of the large-diameter tuning condenser dials 
with numbers engraved round the periphery, which were 


‘much in vogue at last year’s exhibition, one finds this year 


tuning wheels with just the milled rim coming through a 
slot.in the panel, or small knobs controlling verniers for 
extremely fine adjustments. 

Besides the exhibits of radio sets and parts, many 
manufacturers of materials and apparatus used in radio 
receivers set up machinery in the exhibition hall and 
demonstrated to the public how ebonite panels are en- 
grayed, how valves, silk-covered wire, and aluminium con- 
denser plates are made. Demonstrations were also given 
of the wireless transmission and reception of photographs, 
and how radiotelegrams are automatically sent and re- 
ceived across the Atlantic. 
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TRANSMITTERS’ NOTES | 
AND QUERIES. 


A French amateur, whose call sign is 
F8TBY, will welcome reports of his 
transmissions, and would like to arrange 
tests with British amateurs on any wave- 
Jength from 50-100 metres. He usually 
works on about 73 metres. Communica- 
tions may be sent via Mr. C. Ayres 
(2BKD), 176, Denmark Road, Lowestoft, 
who will also forward cards to F8YNB 
and F8MCG. 

Readers wishing to Sinmun ate with 
amateurs in South Africa may address 
QSL cards c/o S.A. Radio Relay League, 
“Myrtle Grove,” Irwell St. Observa- 
tory, Cape Town, which is the address 
of OA4Z operated by Mr. J. S. Streeter. 

Mr. J. Hanson, 56, Falstaff Gardens, 
Radford, Coventry, has been allotted the 
call sign 6YU. He transmits on 45 
metres, and will welcome reports. 

Mr. Rolf Horkheimer, Rottenburg a/ 
Neckar, Germany, has been licensed to 
operate the station KY8 and will be glad 
to receive reports. 

Prof. D. A. Rozansky, who is in 
charge of the short-wave station RCRL 


‘Central Radio Laboratory, 
Lopukhinskaia 14, Leningrad, will wel- 
come reports of transmissions. The 
station works on 38 metres, Morse and 
telephony, on Tuesdays from 3 to 
8.30 p.m., and on Fridays from 8 a.m. 
to 1.30 p.m. This is, presumably, 
Russian time, two hours ahead of G.M.T. 


Mr. J. Dunstan (A3JR), 7, Cameron | 


Street, Ballarat East, Victoria, trans- 
mits on about 90 metres between 7 and 
8 p.m. and between 10 and 11.30 p.m. 
Australian time, and will welcome 
reports. 
Misuse of Call Signs. ` 

Mr. W. B. Gilhespy, The Hall Lodge, 
Elchester, Co. Durham, has reason to 
believe that some other amateur is making 
use of his call sign 2BHC. As his station 
is only licensed for an ‘‘ artificial aerial ” 
he fears this misuse may jeopardise 


his chances of obtaining a full open 
licence. 
Mr. A. L. Megson (G2GZ), Highway- 


side, Bow Green, Bowdon, Cheshire, also 
complains that someone else is making 
unauthorised use of 2HA, the call sign 
of his portable station. He has received 
reports from U.S.A., New South Wales, 
and other places, and also complaints 
from the Post Office that 2HA has been 
heard working on 39 metres. Mr. Meg- 
son states that he has not used his port- 
able station (2HA) for more than two 
years. 

wave transmissions from 2GZ. 


He welcomes reports of his short- 


Calls Heard. 


Extracts from Readers’ 


Logs. 
Whitehead, Co. Antrim. 
(August. ) 
U.S A. :—1 AAY, 1ABP, 1ACI, 1AEP, 
1ARE, 1ARH, TAXA, 1BKE, 1BTR, 
-1BVL, IBY, "ICAW, ICKP, 1CMF, 


1CMP, 1FH, 1PL, 1UW, 2AGB, 2BBX, 
2BOX, 2BW, 2BY, 2CTH, 2SP, 3CKG, 
SOT, 4ASK, 401, 4RL, 4SA 4TV, 8BGN, 
8SF. Australia:—3BD, 3BQ, 2CM, 
2BB (?). Various: — WNP, NKF, 


. NERK1,. NTT, NRRL (in New Zea- 


land), C1AR, CBS, RDW, 


Lichfield. 
British :—6BD, 5LS, 2GY, nee 5X0, 


oe 


6MU. French “_8WAG, SER, 8TK, 
8FW, 8BN, 8NN, 8RLH, 8TOK, 8UX, 
8DTD, SHLL. Holland . -_OHB, "N2PZ, 
OPM. Belgium :—G6, Z2T2, 4RS. 
Danish -—7TEC, TOK. Swiss: —9A D, 


9BR. Sweden —SMTN, SMVH. Italy: 
—1BS, 1NO, Spain —EAR2]. U.S.A.. 
—8IQ, 3BVA, 1A XA, 2LV, 1ARH, AXE, 
1CKP, NKF, WAP, WIR, WQN. N.Z 
—4AR. Australia: —2CM. Unknown :-— 
2ZA, KXH, FBI, 3AD. 

G. S. Samware (G60H). 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “Tbe Wireless World,’ 189-140, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address. 


NEUTRODYNE v. SUPERSONIC. 


Sir,—The following experiences bear out the contentions of 
Captain Round in his recent very interesting letter in your 
columns. The sets used for the tests were as follow :— 

1. A well-known American supersonic set consisting of one 
H.F. stage (untuned), a first detector oscillating on the second 
harmonic principle, two beat frequency amplifiers (one of them 
reflexed), and a second detector followed by a note magnifier. 

2. The above set with the addition of a carefully designed 
transformer coupled H.F. unit in a screened box, the secondary 
of this transformer being tuned by the frame tuning condenser 
of the supersonic set. 

5. A selective nentrodyne set with three tuned H.F. 
cii cuits, 

As some indication of their selectivity, it may be stated that 
all these sets will entirely cut out London within one mile 
from 2L0’s aerial and bring in Bournemouth at loud-speaker 
strength. 

The tests were conducted first in London and later in a re- 
mote part of Aberdeenshire. In London the supersonic set used 
with a small frame had a much more noisy background than 
the neutrodyne used with a large aerial. Harmonics of high 
power C.W. stations were apt to be troublesome on almost all 
wavelengths, Northolt (GKB) being a conspicuous offender. 
In addition to this, the amount of general mush was usually 
sufficient to prevent the enjoyment of distant broadcast pro- 
grammes. The addition of the tuned and screened H.F. stage 
mitigated, but did not by any means cure, this trouble. 

The neutrodyne receiver, on the other hand, working on a 
large aerial, had a notably quieter background all through the 
scale, was "less troubled by harmonics and mush, and was 
quite distinctly superior from the listener’s point of view. 

In Aberdeenshire the chief difficulty in securing quiet recep- 
tion was the presence for a time in the vicinity of a dynamo 
whose commutator created serious interference with the opera- 
tion of the supersonic set on all wavelengths. The addition of 
the extra tuned H.F. stage did little to mitigate this. 
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The neutrodyne receiver brought in every main British station 
and many Continental transmissions with hardly a sign of 
dynamo interference, except in the neighbourhood of 270-290 
metres, where some interference was experienced. 

Curiously enough, in listening to Aberdzen, only about 35 
miles distant, both sets brought in from time to time the harsh 
spark interference of Boulogne (FFB), which is so troublesome 
to listeners in the South of England who wish to receive SIT 
or 2BD. Experience points to the advisability of cutting down 
to an absolute minimum the strength of any unwanted signals 
before the grid of the first detector is reached, as well as to 
careful shielding or the use of coils of the ‘‘ toroidal ” pattern 
with small external fields to minimise pick-up, and to the 
screening of the beat-frequency transformers. Subject to this, 
the arrangement suggested at the end of Captain Round’s 
original article seems to be, as, indeed, he said, “ideal.” 

innet, Aberdeenshire. . SHAW. 


e 
ATMOSPHERICS ON SHORT WAVELENGTHS. 

Sir, —The following observations on the strength of atmo- 
spheric disturbance may interest readers of The Wireless 
World : 

Observations were made on a 30ft. high, 25ft. horizontal wire 
aerial on the wave-band of 38-45ms. with o.v.l Hartley 
circuit receiver. The strength of the atmospherics is deter- 
mined with the aid of signals received, and I find it quite a 
simple method to compare the static strength with the signal 
strength and obtain results to a fracvion of an “R.” 

The latter part of September produced very bad static, 
making even several local stations hard to read. - 

Observations were taken at about 233) B.S. T., at which 
time static is generally at its maximum, generally falling 
off at about 0600-0700 B.S.T.. when the air is generally pretty 
clear, but towards the end of the month the static apparently 
kept on, for at about 9600 it was just as bad as at 2500 the 


night before. 
4, Glenhurst Avenue, London, N.W.5. R. POLLOCK. 
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Observations on the strength of atmospherics taken daily at 2330 B.S.T. during the month of September. 
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“The Wireless World” 


Information Department 


Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, and must be accompanied by a stamped addressed envelope for postal reply. 


Stabilising H.F. Valves. 


As suggested in your recent reply to my 
enquiry, I am thinking of improving 
selectivity by the addition of a 
coupled aerial circuit to my recetver. 
Am I to understand definitely thatit 
ts necessary to neutralise the H.F 
valve if this scheme is adopted? 

M.R. 

It may be definitely stated when deal- 
ing with any system of tuned H.F. ampli- 
fication on the shorter wavelengths, that 
if the coupling between the aerial coil and 
the grid coil of the H.F. valve is made 
loose enough to be effective, some form of 
artificial stabilising must be used. Neu- 
tralising is suggested as being probably 


the most efficient method at present. 


known. Other alternatives are the use 
of positive potential on the grid of the 
valve, or the introduction of losses into 
grid or plate circyits by the insertion of 
resistances. It is also possible to damp 
the anode circuit by taking energy from 
it; this is a practical method when 
crystal detection is employed. 
oo00 


Detector Distortion. 

i have a good single-valve receiver, but 
owing to my close proximity to the 
local station I experience distortion, 
presumably due to leaky condenser 
rectification when the receiver 18 
tuned to the local transmission. I8 
there any method of curing this other 
than by using anode rece fealion? 

ALR. 
Quality can be considerably improved 
on these local transmissions by making 
use of a grid leak having a considerably 

lower value than is customarily used. A 

value of a quarter of a megohm should 

considerably improve quality, but at the 
same time, of course, a certain amount of 
signal strength will be lost, although in 
the case of the local station this point is 
not important. ahs 

oo 


Leaky Valve Holders. 

I have built a resistance-coupled L.F. 
amplifier, but the quality obtained is 
disappointing. It appears immaterial 
whether grid bias is applied or other- 
wise. Can you indicate the possible 
cause of this? P.C.H 

This phenomenon is more often than 
not due to a leakage between valve legs 


either by reason of flux on the panel or 
faulty ebonite. Obviously a leak of this 
type will have the effect of partially 
“ shorting ’’ both grid leak and the grid 
biassing battery, thus multiplying the 
effect of any negative bias that may be 
applied, and causing distortion owing to 
the valve operating on am incorrect 
portion of its curve. 
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Extended Leads. 


I am contemplating extending my loud- 
speaker leads if a considerable dis- 
tance in order to give a demonstra- 
tion in a small hall without the 
necessity of moving the receiver. Are 
any special precautions needed? 

P.T.B. 


Youd are advised to use a stepdown 
transformer and a low resistance loud- 
speaker. The reason for this is that if 
long extension leads are carried round the 
walls of a Building, a considerable 
capacity will exist between the high 
potential wire and the earthed wall, which 
will have the same effect as connecting a 
large condenser across the loud-speaker, 
namely, giving a muffled tone to speech 
and music. Now, if a stepdown trans- 
former is used, the effect of this added 
capacity will be approximately decimated, 
and no distortion will be introduced. 
Readers already in possession of high 
resistance loud-speakers, who contemplate 
using lengthy extension leads, should not 
carry both leads along the floor or walls 


A 


of a room, but should separate the leads, 
keeping the high potential lead isolated, 
as distinct from insulated, from all 
earthed objects such as walls, etc. 
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Three-valve Reflex Set. - 


I wish to construct a dual amplification 


receiver embodying three valres, in 
which only the centre valve acts tn 
a dual capacity, the first and last 
valves acting as pure H.F. and L.F. 
amplifiers respectively. Rectification 
is to be accomplished by means of a 
crystal. Can you give me a suitable 
circuit? R.B. 


A circuit diagram suitable for this pur- 
pose is indicated in Fig. 1. It is neces- 
sary that a potentiometer be included to 
control the grid potential of the first 
valve, otherwise the set is apt to dscillate, 
even though all deliberate reaction devices 
are excluded. Needless to say, the final 
valve of this receiver must be a power 
valve if quality of reproduction is to be 


considered. 
0000 


Loud-speaker Connections. 

My loud-speaker has terminals marked + 
and —. Please state definitely the 
munner in which the loud-speaker 
should be connected to set. A.G.J. 

Assuming that the telephone or loud- 
speaker terminals of the receiver are not 
marked, the internal connections of the 
receiver should be traced, and the + or 


aa E 
a EP OP T W 


H.T- 


Fig. 1.—Three-valve circuit, in which the centre valve operates as a dual amplifier. 
A 39 
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positive terminał of the loud-speaker 


should be connected to that output ter- 


minal of the set which is connected to the 
positive of the H.T. battery, the — or 
negative terminal of the loud-speaker 
attaching to the output terminal, which 
is internally connected to the anode of 
the final valve. 


0000 


Eliminating Switches. 
Understanding that it is highly inefficient 
to have switches of any description 
tn the H.F. portions of a receiver 
circuit, I wish tf possible to con- 
struct a receiver in which the H.F. 
stage can be eliminated when not 
desired in a manner least conducive 
to inefficiency. Can you indicate to 
me a suitable method? O.P.R. 


By utilising the circuit diagram which 
we illustrate in Fig. 2, it is possible to 
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it is intended to be used. Consequently 
little or no amplification could take place, 
owing to the exceedingly low impedance 
of this windingr 
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Reservoir Condensers. . 

Does the 1 mfd. fixed condenser which it 
is customary to connect across the 
H.T. battery serve any other purpose 
than that of meg the crackling 
noises which are developed by senile 
H.T. batteries? E.L.G. 

Yes, this condenser, by acting as a by- 
pass to all pulsating currents, whether of 
high or low frequency, reduces the ten- 
dency of the receiver to burst into oscilla- 
tion. It must be remembered that the 
internal resistance of any H.T. battery, 
which is considerable, is in effect a high 
impedance common to the ancde circuits 
of all valves. Consequently the current 
surges associated with each valve set up 


Fig. 2.—Three-valve circuit in which the H.F.‘valve may be cut out ef circuit 
without the use of switches. 


eliminate the H.F. stage without any 
switching whatsoever, it merely being 
necessary to turn out the filament of the 
H.F. valve. This is the fundamental 
circuit which contributes to the efliciency 
of The Wireless World ‘ Four-Valve 
Combination Receiver.” 
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Transformer Ratios. 

Noticing recently in The Wireless World 
a statement that it was quite in order 
to use an 8 to | transformer follow- 
tng a gulena crystal, provided that 
the transformer was of reputable 
make and possessing a_ telephone 
transformer of 9 to 1 ratio of the 
highest poesible quality, I attempted 
to use this in a valve-crystal reflex 
receiver, but scarcely any amplifica- 
tion was obtained, and quality was 
appalling. Can you explain this? 

. W.R.T. 
A telephone transformer having a ratia 
of 9 or 10 to 1 must not be confused with 

a high ratio intervalve transformer. The 

latter, although containing a considerably 

less number of turns on its primary than 

a low ratio instrument, still possesses a 

much larger number of turns than the 

secondary of the telephone transformer 
you have been using as a primary, which 
contains comparatively few turns in order 

that its impedance may he equal to a 

pair of 120 ohm telephones with which 
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various voltages across this impedance, 
which ave naturally comnmnicated to all 
valves, with resultant self-oscillation. 
The condenser, by offering a low im- 
pedance to these surges, prevents these 
undesirable voltages being set up across 
the H.T. battery. 
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Short Range Reception.. 

1 live within actual sight of the aerial of 
my local station. What is the best 
arrangement I can adopt for operating 
a loud-speaker at reasonable volume 
and the best possible as A D 

A.R. 


The best method is undoubtedly to 
make use of a crystal rectifier followed 
by a good quality transformer, and~ a 
small power valve with suitable values 
of anode and grid potential. If galena 
is used, the transformer may be of 6 or 
even 8 to 1 ratio if of a repeatable make, 
but in the case of perikon or carborundum 
a low ratio is preterable. 
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` Superheterodyne Unit. 

I am in possession of an ex-Government 
receiving instrument which ts a multi- 
valve H.F. instrument designed for 
the reception of long waves, upon 
which it ts remarkably efficient. 
Conld I not take advantage of the 
efficiency of this long-wave amplifier 
by using át us the intermediate 
amplifier of a superheterodyne re- 
ceiver? If possible, I should like 
to effect this by merely ading one 
extra valve. B.S.O. 

It is quite a sound idea to make use 
of an efficiently constructed long wave 
receiver in the manner you describe. It 
can readily be converted to the super- 
heterodyne by adding a combined de- 
tector-oscillator valve in accordance with 
the circuit diagram in Fig. 3. The grid 

coil, which should consist of about 60 

turns, should be tapped in the centre. 

The plate coil should hold sufficient turns 

to produce smooth oscillation of the whole 

wavelength range covered by the grid 
coil and its associated tuning condenser. 

The two small balancing condensers on 


Fig. 3.—Autodyne unit for cenverting 
standard long-wave amplifier to super- 
. heterodyne receiver. 


each side of the grid coil tuning con- 
denser should be adjusted until an ab- 
solute balance of potential is obtained 
between the two points at which the 
frame is connected. In this manner the 
locally generated oscillations are pre- 
vented from entering the frame aerial 
and being re-radiated to the annoyance 
of others. Actually it is possible to 
employ an ordinary aerial and earth sys- 
tem without re-radiation, which is not 
possible with the ordinary superhetero- 
dyne. A large size neutrodvne con- 
denser is suitable to use for the balancing 


condensers. 
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POST OFFICE COMPLACENCY. 


T a time when so much attention is being paid to 

the question of interference, especially between 
broadcasting stations in Europe, it 1s astonishing that 
serious causes of interference much less problematic of 
solution than some of those which 
beset the broadcasters should be 
allowed to continue ‘apparently 
without any effort being made to 
effect a remedy. , 
During recent weeks interfer- 
ence has developed in the London 
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but every user in the North London area of a super- 
heterodyne or other receiver designed for distant recep- 
tion has come within the influence of this interference 
which is practically continuous throughout the broad- 
casting hours. 

Now that the winter months are approaching, attention 
is being directed more and more 
to the enjoyment of distant recep- 
tion, but of what use is it to do so 
if reception is rendered worthless, 
if not actually impossible, over a 
wide band of wavelengths well 
within the band allotted exclu- 
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area which makes reception of cer- Lecce ons T DE ic BATTERY 573 sively to broadcasting ? 
tain of the distant B.B.C. stations By J. F. Sutton. -If the Post Office has any 
almost an impossibility, and, de- Reapers’ NOVLLTIES ... ... 575 reason to doubt that the alleged 
spite the fact that this interference Valves WE mave Tesrep. THE offender is the station responsible. 
Cossor SERIES ... ... OTT i ie 
can be traced almost definitely to Connenr Topics 580 we suggest that the station should 
the. Northolt station of the Post THE MANCHESTER WIRELESS Exar- be closed for a brief period, 
Office, yet nothing is done to BITION vee nee BBS observations being taken mean- 
correct it. - RECENT INVENTIONS 585 while, and we feel confident that 
: ; ; Hrs anp Trrs ies gt ... 584 
We can imagine that very Review. or APPARATUS - 586 the Post Office may count on many 
prompt measures would be taken THREE-VaLVE RECEIVER OPERATING amateurs to offer their services as 
by the Post Office if such interfer- Tas E p see Marins ... 587 observers to assist in the detec- 
atara Be y Hugh ococ on. 
ence were being caused by News FROM ane ULuas ec aa 608 tion. 
amateur, commercial, or even BROADCAST BREVITIES . 594 The fact that this pronounced 


broadcasting stations in this coun- 
try, but because the trouble ap- 


INTRODUCTION TO WIRELESS “THEORY 596 
By N. V. Kipping and A. D. 


interference has only developed 
during the past few weeks is an 


pears to originate with one of the dae a Epon .. .. 598 indication that it is due to some 
. stations directly controlled by the fault which has developed, and 


Post Office, listeners and any other 
wireless users who are sufferers 
are apparently expected to tolerate 
the nuisance without complaint. i 

It is surely time that the Post Office should a 
responsibility and appreciate that its own stations should 
conform, equally with stations controlled by other 
interests, to the regulations for the avoidance of unneces- 
sary interference which the Post Office itself has 
instituted. 

This interference is not apparent to the local listener, 
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which must consequently be 
equally capable of being cor- 
rected. It would satisfy listeners 
provisionally to hear from the Post Office that efforts were 


‘being made to effect a remedy, but the continuance ^t tie 


trouble, with no hint that the Post Office is taking .. tion, 
whilst all other organisations controlling stations are 
making every effort to reduce interference is calculated 
to produce grave dissatisfaction amongst those who 
hitherto have looked to the Post Office to set an 
example. 
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A Special Wiring Supplement of this Set 


accompanies this issue. 


ITH the coming of winter there will be many, 
= no doubt, desiring to augment their present 
means of receiving broadcast transmissions. 


The receiving set of last year was required for bringing 
in the transmissions of the local station and, perhaps, 


one or two rather more distant British stations. The 
trend in design was, perhaps, towards producing a set 
capable of the best possible performance as regards short 
range reception. A large number of stations employing 
liberal power are now operating on the Continent, and 
with the interest taken in the Continental programmes, 
the merit of the set for the coming season will be judged 
by its range. Thus a highly sensitive type of receiver 
is needed, combined with a low-frequency amplifier for 
loud-speaker operation. 


The other requirements applicable probably to the 


design of all sets may be mentioned and in the receiver 
to be described have been rigidly adhered to. 
points include a regard for cost in keeping with quality, 
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Fig. 1.—Tke two stage neutrodyne amplifier is followed by a valve detector for either grid leak and con- 
The first L.F. valve can be removed 
from circuit, and the switch provides for correctly maintaining the grid and plate potentials of the 
last valve. The method of. connecting up the leads from the high frequency transformers is shown, 
i primary and secondary windings being in the same direction. 


denser, or anode rectification followed by a power amplifier. 
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” An Easily Constructed 

Long Range Broadcast Set 

for Loud=speaker Reception 

Made with Standard Com= 
ponents. 

By F. H. HAYNES. 


_ the employment only of standard component parts which 


can be fitted without alteration, a simplified wiring 
system, and the avoidance of cabinet work, which is one 
of the most difficult tasks the amateur constructor 
encounters. | 


Considerations in Design. 


A single stage of high-frequency amplification used in 
a state of self-oscillation has, when followed by a power 
amplifier, a loud-speaker receiving range approaching a 
radius of 1,500 miles, assuming an average aerial in an 
unscreened position and transmitting stations with an 
input of not less than 14 kW. Such a receiver is, as a 
rule, far too unstable to give consistent results. Adjust- 
ment is exceedingly critical and reception intermittently 
broken up owing to lack of oscillation control. Stable 
high-frequency amplification must, therefore, be em- 
ployed and two stages in which the stray capacities are 
neutralised is a good proposition. g 
l Since the neutrodyne prin- 
ciple was first described, the 
img Solution of the many practi- 
cal problems has been worked 
upon, and the best methods 
of applying negative capacity 
coupling arrived at. It will 
be seen in the circuit diagram 
that the neutralising con- 
pyar denser is connected to an 
additional winding instead of 
making use of the method in 
which a suitable potential is 
picked up by a tapping made 
on the H.F. transformer 
secondary. This arrange- 
ment possesses the merit that 
it is simple to set up and is 
more certain in its action. 
It is probably to be preferred 
to the linking across of the 
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Five Valve Neutrodyne Receiver.— 
tuned grid circuits, on the grounds that it-is unwise to 
tamper with the tuning constants of the grid coil by 
connecting it up directly with the capacity of the neutralis- 
ing condenser. | 

The loose coupled aerial circuit invariably shown in 
neutrodyne circuits has been substituted by a direct 
coupling connected to the aerial through a fixed capacity 
air dielectric condenser (o.ooo1 mfd.), so as to avoid 
the need that would otherwise exist for specially design- 
ing the primary to suit the dimensions of the aerial. With 
the arrangement shown, the tuning of the aerial circuit 
does not vary a great deal with different aerials and the 
selectivity provided is at least as good as that given by 
the. tight coupling of the usual neutrodyne aerial coil. 

The tuning range aimed at is the broadcasting band 
from approximately 260 to 525 metres, and if the tuning 
capacities are to be kept moderately low, which should 
be the aim, every care must be taken to guard against 
producing a coil with excessive self-capacity. Bearing 
in. mind that the losses in the coils are in no way. com- 
pensated for by the negative resistance effects of self- 
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oscillation, damping due to dielectric losses must be | 


eliminated as far as is possible. The tuning condensers 
of the intermediate transformers have maximum capacities 
of 0.00003 mfd., and they are specially chosen to have 
very low minimums. Employing the coils of easy con- 


struction shown in the set, the tuning range was found to 
be 292 to 525 metres, although with the special type of 
inductance shown in the photograph (Fig. 3), a tuning 
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Fig. 2.—Steps in the process of pile macing: 
neutrodyne condenser, the junction being the 
and the finishing end of the third section to the plate. 


` on the wire, Parc during the winding of the first and second layers. 


C. wire is most suited for the purpose. 


range of 235 to 520 metres was produced, which repre- 
sents an appreciable increase in the band of wavelengths 
occupied. 
shown in the set wound upon ebonite or ‘‘ Paxolin 
formers (obtainable made to size to order from the 
Micanite Mfg. Co.) are entirely satisfactory. 

.The valve detector is provided with leaky grid con- 
denser rectification, which produces more signal strength 
than the potentiometer method, and from a distortion 
standpoint scarcely warrants criticism. A potentiometer 
is, however, included in the design to give anode rectifica- 
tion if preferred, and the writer inserts a -‘‘ QX ” valve 
with an adaptor in place of the detector, short-circuiting 
the grid condenser by means of a piece of brass rod which 
replaces the grid leak. Very little effect is produced by 
the potentiometer when operating through the grid con- 
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GXEX?) 
IOA 
The starting end is connected to the 


first and second sections to the H.T. 
A good tension must be ke 


For easy construction, however, the coils 
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denser and leak, though correctly it should be set to 

produce positive bias. 
The essential provision of removing one of the low- 

frequency amplifiers from circuit is carried out by means 


Fig. 3.—A special type of low loss coil not unduly dificult to con- 
struct and which may replace the coils shown in the set when the 
utmost efficiency is desired. The ebonite discs are jin. wide by 
2}in. in diameter, and the six thin wooden strips which are tied 
on to the ebonite ends increase the diameter to 3in. Indentations 
are made on the strips to hold the turns in place, and the wire 
is No. 26 hard drawn copper shaped by winding on a 2in. cylinder 
and sprung in position. he primary winding is of similar con- 
struction, and carried on six strips which may be supported by © 
the strips carrying the secondary winding. 


of a switch connected in the grid circuits, which dis- 
connects the first valve so that the power valve in the 
last stage is always utilised. It is necessary to use a 


four-pole switch so that the grid and plate potentials 
- are correctly maintained. 


Constructional Details. 


Before proceeding with the con- 
structional work „the cabinet should be 
procured, and the dimensions specified 
are 241n. x in. for the front panel and 
a total external depth measured along 
one of the sides to the back of g8in. 
The ‘baseboard, which should be ob- 
tained with the cabinet, measures 
24in. x gin. x $in., and the end battens 
are tin. wide by gin. in thickness, 
producing a recess under the board 
rin. in depth. The ebonite terminal 
strip is rdin. in width, and like the 
front panel is in. in thickness, which. 
although somewhat heavy, is necessary owing to the con- 
siderable length. The panel and terminal strip are 
ordered in polished ebonite with an additional in. on 
length and breadth, and it is advisable to verify that. 
the panel has been sawn square. A medium-cut file is 
used for truing up, and having made one edge perfectly 
straight, the edges are filed down to size, making use 
of square and straight-edge, though allowing for mino! 
discrepancies in the squareness of the cabinet. 


Making the Coils. 


The formers for the coils, if of ebonite, are cut off with 
a fine-toothed saw at intervals of 37;in. along a godin. 
piece of 3in. ebonite tube with wall thickness of jin. 
Carborundum cloth is used for rubbing down the ends. 
Reference to the lay-out of the baseboard wilt show that 
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Fig. 4.—Drilling details of the front panel and terminal strip. 

\for OBA and No. 4 wood screws; 
the aerial coil is mounted parallel to the front panel and 
it is best secured by two bent brass brackets made from 
No. 16x jin. hard brass strip, which should be. softened 
by making red hot and quenching in water before bend- 
ing. Two $in. x6 BA counter-sunk brass screws attach 
the brackets to the former, and 4in. No. 4 round-headed 
brass screws secure the brackets to the baseboard. The 
other two formers are not mounted in the usual neutro- 
dyne fashion, but are arranged to be at right angles to 


one another and at right angles to the aerial coil, so as: 


to entirely avoid inductive coupling, for it must be remem- 
bered that the stabilising condensers only provide for 
neutralising stray’ capacity coupling and do not com- 
pensate for inherent magnetic coupling. Simple bent 
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E + B, 5: léin. ; C, 7;/32in. ; ® D, §/32in.; 9 E, 1; ‘Sin. and countersunk 
. 1/8ln. No tapped holes are required. 


Gass 


acer i, E i: semmaa asf yn AA; 


a 
Fig. 5.—Layout of the components on the baseboard. 


pieces of brass will hoid these coils in position with 
attachments at one end only. The brackets can, with 
advantage, be split at one end and forced open “Y ” 
fashion and fixed to the ebonite by a pair of screws and 
nuts. 

The aerial winding consists of 50 turns of No. 26 
D.C.C., occupying a winding space of just under 1žin., 
and is terminated by threading through pairs of holes. 
The secondary winding on the other two formers consists 
of 65 turns of No. 26 D.C.C. in a winding space of 
1#in., while the primary and neutfalising windings are 
pile wound in three sections with No. 24 D.C.C. The 
first pile winding, built up as shown in an accompanying 

lagram and consisting of ro turns, is eventually con- | 
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Fig 6 —Very little wiring appears on tke completed set as many of the leads which do not form part of the tuning circuits are run 


beneath the baseboard, an arrangement which 
parts of the circuit. 


greatly simplifies wiring up and separates the H.F. leads from the earth potential 
The wire used throughout Is No. 18 indiarubber covered. 


A view of the front of the set with cabinet appears 


on the cover of this issue, 


nected up with its starting end to the neutralising con- 
` denser, while a connection made to the junction .with the 
second pile connects with the. H.T/ positive. The 
primary winding proper consists of 20 turns and the 
finishing end connects to plate. Primary and secondary 
‘windings are in the same direction, and it is the end of 
the secondary remote from the primary winding which 
connects to the valve grid.. In. winding put the 
secondaries on first, and in following the process of pile 


winding remember that success depends on keeping a 


good pull on the wire. A little shellac varnish may be 
applied to the cross-over points on the pile winding after 
it is completed. To reduce 
damping in the tuned circuit 
of the detector valve brought 
about by the flow of the 
grid current through the- 
winding, a tapping point is 
made by inserting a pin 
under the centre turn. 
levering up the turn of wire 
causing it to stretch, and in- 
serting a small wooden wedge 
to which a soldered con- 
nection is made when wiring 


up. 
The Panel and Wiring. 


Drilling the panel and 
assembling the other com- 
ponents in accordance with 
the drawings snould prove 
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Fig. 7.—View of the underside cf the baseboard. 
in the recess provided for the wiring. On the practical wiring diagram the reference leiters t, c, and 
b, indicate the leads connecting the top, centre, and bottom tappings of the primary windings, while f, 

P, and g are the H.F. valve conn 


straightforward, though the following points may be 
mentioned. The neutrodyne condensers are held in posi- 
tion with their centres at Zin. from the back face of the 
panel by means of No. 16 S.W.G. brass brackets, šin. 
Alternatively, these condensers may be 
mounted straight through the panel with their centres 
1#in. from the top edge, but it is better to house them 
inside as frequent adjustment is unnecessary. The 
holders for the V.24 valves are obtainable already made 
up and are mounted in the set by means of wooden angte- 
pieces. The condenser, which bridgés the primary of 
the first low-frequency transformer, is held in position 
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by an ebonite strip and two 
4BA screws with nuts pass- 
ing through two of the alter- 
native mounting holes of 
-one of the transformers.. 
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Simplified Wirins. 


An endeavour has been 
made to simplify the wiring, 
and the large size practical | 
wiring diagram which © 
accompanies this issue 
shows the exact paths to be 
taken by the leads. The 
wire is No. 18 tinned copper | 
With a vulcanised rubber | 
covering, and other than_' 
the actual grid and plate | 
leads associated with the | 
tuned- circuits, which are © 
short and direct, the wiring © 
is mostly carried out F 
beneath the baseboard, the # 
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Wires crossing and lying in 
contact. This method af 
connecting up is not an 
very much more easy than 
employing rigid No. 16, but 
is much neater as most of |. 
the wiring is hidden away. | 
On the score of efficiency it | 
Fig. 8.—(Right) This close-up 
view shows clearly the details | 
of construction and wiring of | 


the low frequency amplifying 
equipment. 


S =. 
Fig. 9.—(Below) The high fre- BBS) ee, y REBRE i i 
quency amplifier section. se = 
A is, perhaps, superior for all 
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leads which are not carrying 
radio frequency currents, 
can be taken directly through 
holes in the baseboard, leav- 
ing space among the com- 
ponents only for those leads 
in the high-frequency circuits 
which, for the correct 
operation of the set, must 
be short and well spaced. 
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The Balancing Condensers. 


The space beneath the 
panel accommodates the 
bridging condensers and 
grid cells which would not 
add to the appearance of a 
set if distributed among other 
components. Small type 
“ Ever-Ready ” batteries are 
used as grid cells and their 

‘internal resistance reduced 
by connecting them up in 
pairs, thus obviating the need 
for shunt condensers. 
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LIST. OF PARTS. 


Cabinet and baseboard to details given. M ahogany, rosewood 
polished (Ashton & Mander, Albany Works, Teenmar 
Gardens, Willesden, N.W.10). 

Front panel. 

Terminal strip. 

3in. diameter ebonite tube. 

Cast aluminium brackets, 3in. (A. J. Dew). 

2 “V.24" valve panels (Sterling) or 2 sets of clips. 

3 Valve holders (Benjamin). 

2 Filament rheostats, 8 ohms (Lissen). 

H “2 Fixed “Resistors” and bases (Burndept type 734). 
: `J Potentiometer (Lissen). 

3 Condensers, 0:0003 mfd. (Newey, Pettigrew & Merriman). 

2 Neutralising condensers (Polar). 

1 Air dielectric fixed capacity condenser, 


0:0001 mfd. 
(Ormond). l , 


The set should first be tested,out with the neutralising 
condensers set to zero and signals tuned in, observing that 
the set freely oscillates when the tuned circuits are brought 
into step. The leads from the first two coils to the grids 
of the high-frequency valve are then unsoldered, leaving 
the grids still connected to the neutralising condensers. 
With.the earth lead connected to the set, the aerial is 


connected through a variable condenser to the grid of 


the detector valve and the signals of the local station 
tuned-in on the third condenser dial, the circuit then 
being a detector valve with one or two note magnifiers. 
Both ‘the high-frequency valves, which may be of the 
‘“D.E.V.” or ‘ V.24 types, are placed in the clips 
with slips of thin paper wedged beneath the top contact 
to break the filament circuit. The aerial is then trans- 


ferred to the lead joining the second H.F. valve to the ` 


balancing condenser. The signal previously tuned in will 
still be heard, the high-frequency current from the aerial 
taking a path partly through the grid plate capacity of 
the valve and partly through the neutrodyne condenser. 
Front the circuit diagram it will be seen that the field 
produced by the current passed through the transformer 
primary via the valve is in the opposite direction to the 
field set up by the current through the balancing con- 
denser.’ 
when signal strength is at a minimum. Having thus set 
the second balancing condenser, restore the grid lead from 
the H.F. transformer, transfer the aerial lead across to 
the -grid of the first valve, repeating the balancing pro- 
cess, and after a definite minimum has been found, 
resolder the grid lead from the aerial coil. 

This method of balancing is. to be preferred to others 
in which adjustments of the neutralising condensers appre- 


A position of balance can therefore be obtained . 


1 Utility 4-pole switch, dull finish (Wilkins & Wright, 
- Utility Works, Kenyon Street, Birmingham). 

1 Grid condenser, 0-00025 mfd., and leak, 2 megohms (Therla, 
Selezi Wireless Supply Co., 6, Greek Street, Soho). 

I Condenser, 0:002 mfd. (Therla). 

2 Intervatve transformers, 4:1 Pye new type. _ 

4 Ebonite-cased terminals for aerial, earth and loud speaker. 

10 Labelled terminals (Belling and Lee). 

3 Condensers, 1 mfd. (T.C.C.). 

1 Condenser, 0-5 mfd. (T.C.C.). 

2 Batteries Wen type). 

8 oz, No. 26 D 

4 oz. No. 24 D. C A 


- 10 yds. No. 18 wire, rubber covered (Ripaults, Ltd., King's 


Road, St. Pancras, N.W.1). 


’ Screws, brass for brackets, etc. 


ciably alter the tuning and thus disguise the position 
of minimum signal by mistuning. If not correctly 
balanced, self-oscillation will occur in the process of 
tuning, and greatest signal strength accompanied, of 
course, with distortion, will be produced not at settings 
of resonance with the transmission, but at adjustments 
giving critical damping ‘control. 


The Question of Reaction. 
The introduction of reaction into a neutrodyne receiver. 


„either by direct magnetic coupling or tuning the plate 


circuit of the detector valve with variometer or condenser. 
in the hope of reducing losses, is a mistake, for not only 


-will all the difficulties of manipulation of an unstable 


set result, but calibration will be rendered impossible. 
If self-oscillation is desired, it can be provided for by 
fitting a break switch on the panel directly in the lead 
to the second neutralising condenser, 

Situated twelve miles to the north of London, the fol- 
lowing Continental stations were tuned in, betweer 
October 15th and 19th, and operated an Amplion loud- 
speaker, type AR 19, giving loud clear signals without 
“ mush,” but with some ship jamming on certain wave- 
lengths and key clicks from GFA harmonics :—Zurich. 
Berlin, Munich, Lyons, Ecole Superieure, Rome, Breslau. 
Münster, Madrid, Radio Iberica, Oslo, and Toulouse. 
Others were heard but could not be identified by trans- 
mission or wavelength. Many of the stations were tuned 
in precisely with the aid of a wavemeter emitting inter- 
rupted C.W. <A circular paper scale mounted on the 
panel around each dial will readily give the tuning posi- 
tions as indicated by o° mark. The valves used were 
two “ V.24,’’ Ediswan R, D.E.5 and D.E.5A. 
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GOVERNMENT AND INDIAN BROADCASTING. 


HE right to employ up to 10 per cent. of the total 
time devoted to broadcasting for the purpose of 
disseminating official information is the prerogative 
claimed by the Government of India in a recent announce- 
ment relating to the licensing of broadcasting stations in 
British India. 
Included in the Gov ernment items broadcast would be 


5 


weather reports and forceasts, official notices and educa- 
tional propaganda. Other stipulations are that a broad- 
casting station may be required to maintain a broadcast 
receiver for the use of the Government ; that a complete 
or partial censorship of news mav be impesed at any time ; 
and that broadcasting stations must specify the sources 
of all news transmitted. 
B II 
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WINTER CONCERTS FROM HOLLAND. 


The Hilversum Station and its Plans. 


N announcement which 
A should specially ap- 
peal to wireless en- 
thusiasts who are also music- 
lovers has been made re- 
garding transmissions from 
the Hilversum broadcasting 
station. Every. Thursday 
night a concert ~is to be 
broadcast from’ this wetl- 

known Dutch: station by the - 
celebrated ‘“Concert- 
gebouw ’’ orchestra of Am- 
sterdam, and strong hopes 
are held that the transmis- 
sions will be successfully re- 
ceived in England. Reports 
on reception from British 
listeners will be greatly ap- 
preciated and should be ad- 
dressed to Messrs. Philips 
J.amp* Works, Ltd., Ein- 
thoven, Holland. The Hil- 
versum station transmits on 

a wavelength of 1,050 metres with the call sign HDO. 

Efficient Antenna System. 

It is common knowledge that much of the expense in 
operating the Hilversum station has been borne by the 
famous Philips Valve Co., and the result of their assist- 
ance is shown,to-day in the existence of a station com- 
paring favourably with not a few of the better-known 
stations in Europe. 

The two steel aerial masts, seen in the photograph, are 


The studio at Hilversum. The microphone is of the Marceni-= 
Sykes moving coil type. 


B 12 


A generat view of the Hilversum broadcasting station. The steel masts are 200 feet high. 


each 2o0oft. high, providing an antenna system which 
might well provoke the envy of hard-worked engineers 
at many other broadcasting stations. The aerial consists 
of three wires, 6ooft. long, and a counterpoise is formed 
by eight wires, 750ft. in length, supported at a height of 
16ft. The entire transmitting plant was overhauled and 
enlarged at the beginning of the present year, and its 
efficiency is now enhanced by the addition of a Philips 
water-cooled transmitting valve. The transmitter fakes 
use of the ‘‘ choke control ’’ method, used with such 
success in the B.B.C. stations, and is operated by a 


series of high-power Philips valves with a plate voltage | 


derived from 5o0-cycle 3-phase A.C. with valve rectifica- 
tion. 

The studio, transmitting room, and offices occupy four 
rooms in the works of the Nederlandsche Seintostellen 
Fabriek, which can be seen in the background in the upper 
photograph. It was by means of the experimental trans- 
mitter owned by this company that concerts were first 
broadcast, the necessary funds being collected by a group 
of enthusiastic amateurs. The transmitting power at 
that time was necessarily very limited. 


The Search for Variety. 

Hilversum being situated only twenty miles from 
Amsterdam, no difficulty is experienced in obtaining first- 
class talent for the programmes. The station authorities 
are, however, extremely anxious to introduce into the 
studio as much variety as possible, and any suggestions 
from listeners are warmly welcomed. 

The quality of speech and music transmission is said 
to have improved very considerably in recent months, 
but judgment on this point must he left to those listeners 


.who receive and report on the programmes. 
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HE widespread use and development of radio valves 

-has now made it Possible for manufacturers to 

produce a comparativ so heavy current rectifying 

valve at a very reasonable price.! The writer has carried 

out some experiments with one of these valves designed 

for a maximum current of 1.3 amperes, and the results 

shown indicate that it makes a satisfactory and fairly 
efficient battery charger. 

The valve is similar in shape to the ordinary tubular 
radio receiving valve, and has -four prongs which fit the 
standard type of valve holder. As the inside surface of 
the glass is coated all over with a film of reflecting 
metallic substance, it was practically impossible to ‘see 
the exact arrangement of the electrodes. The filament is, 
however, connected to the ‘‘ filament ’’ pins of the con- 
ventional three-electrode valve arrangement, and the two 
anodes are joined to the ‘‘ grid’’ and“ plate ’’ pins 
respectively. Since there are two separate anodes, it is 
possible witha suitable transformer to obtain full-wave 
rectification, or the anodes can be joined together for 
half-wave rectification. .With the former method a much 
heavier current can be taken from the valve, as will be 
shown later. 


OULL RED 


RESISTANCE IN OHMS 


FILAMENT CURRENT 


Fig. 1.—Curve showing relation between filament voltage, 
resistance and current in the Philips valve rectifier (1.3 amp. size). 


A preliminary experiment was carried out to determine 
the voltage and current for heating the filament to a 
temperature high enough to start the arc. It was found 
that 2.5 amperes was the minimum value for the filament 
current, which could be increased to 3.5 without over- 
heating the filament. Fig. 1 shows the relation between 
voltage and currenf, and resistance and current for the 
valve under test. The latter curve shows that the resist- 
ance increases considerably as the temperature rises. As 
soon as the arc is started and valve action takes place 


' The Philips rectifier valve, now obtainable from the Mullard 
Rad:o Valve Co., Ltd., London, S. W.12. 
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THERMIONIC. RECTIFIER FOR 
BATTERY CHARGING. 


Tests on a New and Inexpensive Valve. 


By J. F. SUTTON 


there is enough heat generated to keep the filament red 
hot, so that the filament current can be switched off. It 
is evidently an advantage to have a thick filament capable 
of carrymg a heavy current, as the anode current must 
pass through part of the filament, and it should, there- 


-fore, He strong enough to carry an overload on the anode 


plus the starting current. 

When carrying out the experiments with D.C. to deter- 
mine the characteristics it was found that the voltage 
drop from filament to anode was practically independent — 
of the anode current, except in so far as it aftected the 
temperature of the filament. Thus, with a filament 
current of doi amperes, the anode current could be varied 


WATTS DISSIPATED 
VOLTAGE DROP. 


ANODE OURRENT IN AMPERES 
Fig. 2.—Anode current characteristics of the Philips valve 
rectifier. 
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Thermionic Rectifier for Battery Charging.— 
from zero up to 1.1 amperes with a practically constant 
voltage drop of 8.5. 

The next experiment was to determine the voltage drop 
under working conditions, 7.e., with the filament supply 
switched off. This gave the 
results shown in the graph 
Fig. 2. The minimum cur- 
rent at which the arc can be 
maintained is about 0.15 
ampere. Even when the arc 
is out a very small current 
flows, about § or g milli- 


amperes, and this remains: 


~ constant untif the voltage is. 
increased to about 125 volts, 
LYAGE. when flashing-over begins to 


„occur. It would not, there- 


fore, be safe to use this par- 
ECONOARY `. l 
; RA ticular valve for charging 


. H io ‘ e 
Fig, 3.—Conseectiuss 10r nalf- voltages higher than 50, since 
weave rectification. The trans-— 


at every alternate wave a 
ek costes winding; Peak voltage of over twice 
4,- secondary winding: “3: -the charging voltage is ob- 

tained. From the character- 
istic curve, Fig. 2, it is evident that the valve is unstable 
to use alone, and a ballast resistance should be placed 
in series with it. If non- 
inductive resistance is used it 
should have a high tempera- 
ture coefficient, /.¢., its resist- 
ance should increase as its 
temperature rises. Iron wire 
is suitable for this purpose, 
and it should be worked at a 
fairly high temperature. 
Most house mains are sup- 


plied at 200 volts, so that it 
is necessary to use a trans- SECONDARY 
former. The method of con- - | 


nection for half- and full- ; 
wave rectification is given in NDARY 
Figs. 3 and 4. In the first eae 
case only one half of the Was ech ee 
wave in the secondary wind- ore pe = are. a 
ing is used, and in the second 3, filament winding ; 2 and 
case both halv es are used as 
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shown. Winding 1 is the primary of the transformer 
connected to the supply mains, winding 2 is the 
secondary, designed to suit the charging voltage required, 
and winding 3 is for heating the filament. Winding 4 
in Fig. 4 is an additional secondary -similar. to: 2. 

A ballast resistance is shown, but ‘it would be much 
more economical to use an iron core choke with variable 
tappings. Ifa moving coil and a moving iron ammeter 
are connected in series with a rectified alternating current, 
the readings on both instruments will not ‘be the same. 
This is owing to the fact that moving coil instruments 
indicate the mean or average value of the current, that is 
to say, the current. which is 
used in ełectrolytic effect in 
charging accumulators, and 
the moving iron. instrument 
indicates the root-mean- 
square value, which is pro- 
portional to the heating 
value of the current. The 
ratio between these two is 
called the form factor, since 
it depends upon the shape of 
the wave. A peak-topped 
wave has a much higher form factor than a flat-toppec 
wave. Since the useful work done in charging depends 
upon the average value and the heating losses, and conse- 
quently the maximum output of the valve upon the 
R.M.S. value, it is obvious that the form factor should 
‘be reduced to a2 minimum, : 


INPUT SO V. 


Fig. 5.—Practical connections 
ofa ka aare rectifier designed 
for an input of 50 volts. 


Form Factor of the Rectifier. 


With single-wave rectification and a pure resistance load 
in series with the cells a form factor of about 1.5 is 
obtained, and with a complete wave rectification it is 
1.1. The form factor is also reduced by putting a choke 
in series with the rectified circuit, since this has the effect 
of reducing the peak value. 

The wiring diagram in Fig. 5 refers to the instrument 
illustrated in the title of this article, which the writer 
made up from an old Siemens A.C. motor starter. The 
input is supplied from a 50 volt tapping on a transformer, 


and a large resistance is used in sertes with this to heat. 


the filament at starting. The value of this resistance is 
17 ohms, and the impedance of the choke about 36 ohms 
at 50 cycles, but te power lost is not more than about 
4 watts. 


“Messrs. F. A. Hughes and Co., Ltd.,’’ 
204-206, Great Portland Street, London, 
W. 1. List of wireless panels and mould. 
ings, knobs, dials, valve holders, etc.. as 


well as‘ Trolite” in several varieties, 
including mahogany graining and a 
special “surface - panel with “wavy” 
design. i 

ocoo 


“A. J. Stevens and Co. (1914), Ltd.,” 
(122-124, Charing Cross Road, London, 
W.C.2). Illustrated Sheet, giving details 
of A.J.S. receivers and components. 


“ MacFadden oad Co. , Inc.,” (2,202 
Arch Street, Philadephia). Folde. de- 
scribing the MacFadden B power genera- 
tor for operating any receiver. 
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RECEIVED. 
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“ London and Provincial Radio Co., 
Ltd (Colne, Lancs.). Pamphlet describ- 
iog many useful components, valve re- 
ceiving set and amplifier. | 

Uuvvd 

“ Swedish General Electric Ltd.,’’ (as- 
sociated with Fuller Electrical and Manu- 
facturing Co., 5, Chancery Lane, London, 
W.C.2). Stock price list, giving full 
particulars of D.C. and A.C. motors and 
dynamos, fòr immediate delivery. 


“ Economic Eleetric, Ltd.,” (10, Fitz- 
roy Square, London, W.1). 
catalogue dealing with wireless apparatus, 
components and accessories. 

acoo 


“British Thomson-Houston Co, Ltd.” 
(Crown House, Aldwych, W. C.2). Pam- 
phlet, illustrated in colour, describing the 
B.T.H. Table Lamp loud speaker and 
appropriately designed coloured shades. 
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“Portable Electric Light Company, 
Ltd.” (120, Shaftesbury Avenue, London, 
W.1). Fully illustrated catalogue de- 
scribing ‘‘Ever-Ready ’’ lamps, dry bat- 
teries, and high- and low-tension accumu- 
lators. 
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A Section Devoted to 


TIME INDICATOR. 


It is very disconcerting to find at a 
week end that the L.T. accumulator 


has run down and that the receiver ’ 


‘cannot be put into use. 


| Time indicator for accumulator discharge. 


The indicator illustrated in the dia- 
-gram will be found invaluable in 
- obtaining an indication of the con- 
dition of the cells. Three narrow 
strips of cardboard have marked upon 
them numbers for tens, units, and 
fractions, and are inserted in parallel 
slots cut in a rectangular piece of 
stiff cardboard. The material known 
as Bristol board is excellent for this 
purpose. The right-hand strip is 
used to denote fractions of an hour. 
Every time the set is used the indi- 
cator is moved forward by an amount 
equal to the time the valves have been 
running, so that the total number of 
hours taken from the battery since the 
last charge can be read off. 
Experience will soon indicate the 


I2 


average. duration of a complete 
charge, and it will be thus a simple 
matter to estimate when the filament 
current is likely to fail. | 

It is best to rely on experience for 
an indication of the total.time, as the 
ampere-hour capacity specified by the 
makers is generally obtained only 
under favourable conditions. This 


is particularly true of new cells which 
do not hold their charge until the 


plates have settled down after several 
charges and discharges.—R. F. 
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: CRYSTAL DETECTOR HINT. 

With many types of synthetic 
crystal it is found that after a short 
period of use the point of the cat- 
whisker becomes coated with a film 
of oxide or sulphide due to chemical 
action between the metal and the sur- 
face of the crystal. This seriously 
impairs the efficiency of the detector, 
and is generally indicated by the in- 
ability to find a sensitive point any- 


- where on the surface of the crystal. 


ln detectors of this type it is a good 
plan to insert a disc of fine emery 
cloth between the crystal cup and the 
end plate of the detector. When the 


Disc of emery cloth fitted to crystal 
detector to clean catwhisker point. 


point becomes oxidised it may be 
withdrawn from the crystal and 
rubbed on the emery cloth to remove 
the film. The method of clamping 
the disc of emery cloth between the 
cup and the end plate of the detector 
is clearly jllustrated in the diagram. 
—R. J. A 
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New Ideas and Devices. 


COIL FORMER. 
The following is a valuable addi- 


:- tion to the numerous methods which 


have been suggested for facilitating 
the removal of multi-layer tuning 
coils from the formers upon which 
they have been wound. A diagonal 
saw-cut is made in the cylindrical 


‘wooden former in the manner indi- 


cated in thevdiagram. It is essential 
to use a saw with a thin blade to 
make this cut; otherwise the former 
when built up will not be perfectly 
cylindrical in shape. 

The two flat surfaces formed by 
the saw-cut must be carefully filed 


-or planed, and finally finished with 


Coil former constructed in two halves to 
facilitate removal. 


fine glass-paper to present a perfectly 
smooth surface. This is absolutely 
essential to the success of the scheme, 
otherwise the surfaces would bind and 
dificulty would be experienced in 
separating the two halves due to the 
pressure of the coil winding. 

The securing screws may be in- 
serted at each end through the thin 
ends of each half of the former, and 
when the coil is finished the two 
halves, after withdrawing the screws, 
are separated by a sharp tap at the 
narrow end of one of the pieces. If 
a strip of paper has been wound 
round the former before commencing 
the winding, the two halves will 
come away quite clean, and there will 
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be far less risk of damaging the wind- 
ings than if it had been necessary 
to force them along the surface of the 
former.—A, F. F. 
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VARIOMETER REACTION. 

The application of reaction to a 
Variometer tuned receiver presents a 
problem of some little difficulty. 
Probably the best method is to con- 
nect in series with the variometer a 
smatl coil to which the reaction coil 
may be coupled. In some cgses, how- 
ever, this method is impracticable, as 
it would increase the wavelength of 
the tuning variometer above the value 
required. In such cases a reaction 
coil of spherical form may be coupled 
to the variometer in the manner indi- 


cated in the sketch. The reaction coil . 


winding is self-supporting, and may 
be wound by the method described on 
page 19 of the issue of July rst. 


Spherical reaction coil for coupling to 
variometer. 


An alternative method is to wind 
the coil on the domed top of a Win- 
chester Lottle of suitable size. The 
best method of supporting the coil is 
to fix it on a flanged ring of insulat- 
ing material with shellac varnish as 
an adhesive. The ring is in turn sup- 
ported by a short brass rod screwed 
into the edge at right-angles. The 
rod may be fixed in an ebonite plug 
mounted on a spindle parallel to the 
baseboard of the receiver and passing 
through a bearing in the front panel 
to an adjusting dial. A geared dial 
fitted with a friction device is re- 
commended. If this is unobtainable. 


the brass bearing on the baseboard .- 


may be split and provided with a set 
screw to obtain a variable degree of 
pressure. An extension rod is suit- 
able for use with this method of 
mounting.—G. W. 
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REMOVING VALVE CAPS. 
Several methods of mounting four- 


` pin valves for short wave work have 


been suggested from time to time in 
these pages. Most of these involve 
the removal of the metal cap on the 
end of the valve, and the following 
hints may, therefore, prove useful. 
Before proceeding to remove the cap 
the joints between the leads from the 
pinch of the valve and the base of the 
valve legs must be unsoldered. 

If the valve cap is secured with a 
substance containing shellac, gentle 


heat must be applied from a Bunsen 


flame, the cap being at the same 
time eased off with a pair of tongs 
or pliers. 

Where a substance such as a plaster 
of Paris has been used, the writer 
has found that the cement is readily 
softened by immersing the base of the 
valve for a few moments in alcohol or 
methylated spirits. After immersion 
a slight twist will easily free the cap 
from the glass hulb.—G. C. T. 

0000 
VALVE SAFETY. 

An excellent method of protecting 
valves from excessive current from 
the H.T. battery in the event of a 
short circuit in the wiring of the re- 
ceiver, is to connect a rcsistance of 
several hundred ohms in series with 
the H.T. supply. 

The value of this resistance should 
be such that the voltage of the H.T. 
battery cannot drive through it a cur- 
rent in excess of the normal filament 
current of the valves. 

An ordinary electric light lamp 
makes a cheap and effective resistance 
for this purpose. The value of the 
resistance offered by the lamp may 
be calculated from a.knowledge of 
the voltage for which it has been de- 
signed and the power normally con- 
sumed in watts. Thus a 20-watt lamp 
designed for a 200-volt circuit would 
pass only 0.1 ampere at 200 volts, 


Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted : 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 


° ry 
e 
Ieee r Ter reeeeere s Serre rere ree eee eee POCA TO Occcarerstreceresncceeseeesscces cry 


—_ o e 


OCTOBER 28th, 1925. 


and the current from an average 


H.T. battery of roo volts would be 


0.05 ampere. When using a protec- 
tive resistance of this kind it is neces- 


sary to use a shunting capacity not 


less than 1 mfd. in parallel with the 


resistance and battery.—W. H. C. 
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COIL MOUNTING. 

When experimenting on long wave- 
lengths with honeycomb or duolateral 
coils of different sizes, it is convenient 
to have some rapid method of sup- 
porting the coils and connecting them 
in circuit. 

ʻA plug-adaptor is generally 
favoured, as most experimental. re- 
ceivers are equipped with two- or 
three-coil hołders speciafly designed 
for mounting plug-in coils. The 
sketch shows a system of mounting 
which the writer has used‘ with great 
success for some little time. . 

The plug-adaptor was built up on 
an ehonite coil plug of the usual type. 
The top surface of the plug was filed 


Expcrimental mounting for duolateral 
coils. 


to form a shallow V to prevent the 
coil from ‘‘ ròlling ’’ on what would 
otherwise be a flat surface. Two side 
pieces of jin. ebonite are then fixed 
to the coil plug by means of counter- 
sunk screws, which have’ previously 
been fitted with shallow lock nuts 
just below the countersunk head. The 
object of fitting these nuts is to pro- 
vide a groove into which the elastic 
retaining band may be inserted. 
Vertical slots are cut in each side 
piece to pass the rubber band when 
coils of smooth depth are being used. 
The unit is completed by terminals 
fitted at each end, which make con- 
tact respectively with the plug and 
socket.—D. D. S. ea 
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W. 1. 


an arch-shaped filament which is supported in- 

side a hood-shaped grid and anode. Jn this 
series are seven types of valves, three of them being 
designed to have their filaments heated off a two- volt 
accumulator, two of a two-, four-, 
or six-volt battery, while the remain- 
ing two types are bright emitters and 
work of a six-volt accumulator. 
Valves are provided for high-fre- 
quency amplification and for audio- 
frequency amplification or detection. 
In addition, there is a power valve in 
this series. 


A LL the valves of the well-known Cossor series have 


/ A 


Tests Applied. 


Specimens of these valves were 
supplied by the manufacturers, and 
we have tested them according to our 
usual methods. First, the filament 
characteristics are found—that is, 
seadings of the filament current for 
several values of applied voltage are 
taken, and the results compared with 
the figures given by the manufac- 
turers. Then several grid volts, 
anode current characteristics, are pre- 
pared, the anode voltages at which she 
figures were taken being within the 
range of voltage specified by the 
manufacturers of the valve. From 
the readings so obtained the amplifi- 
cation factor and anode impedance 
are worked out at several values of 
anode voltage and grid bias. The 
figures given in our valve table are, 
therefore, extremely useful ones, be- 
cause they show the constants of the 
valve under as nearly as possible its 
actual working conditions. 

As the originators of this method 
of giving the results of valve tests, 
naturally we are pleased to see it 
being adopted enthusiastically by the 
valve manufacturers themselves, and, 
may we add, by our contemporaries 
as well. 


W.R. 1. 


Valves for Audio—Frequency 
Amplification or Detection. 


The first of the valves designed for 
this work is known as the Wr. It is 
rated at 1.6-1.8 volts 0.3 ampere for 
the filament, and 30-120 volts for the 
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. Audio Frequency and Detector. 
Filament voltage, 1.5, 1.6, 1.7, 1.8. Filament current, 0.27, 0.29, 0.2 


Pee 0.315 ampere. 

Anode . 
Current: Actual Grid Ampli- Anode 

Anode) at Zero Anode Pias. fication Impedance. 
Voltage. Grid Current. Factor. 
Volts. , 
Milli- Milli- Volts. Ohms- 
amperes. amperes 

122 5.1 2.05 SA 9 20,300 
110 4.3 2.9 —3 8.9 21,000 
98 3.65 2.75 —2 8.9 21,4100 
86 3.05 2.6 -1 8.0 21,600 
48 1.45 1.45 0 8.9 25,500 


| 
Grid current starts at — 0.5 volt. grid bias. 
W.R. 1. 


Audie Frequency and Detector. 
Filament voltage, 1.5, 1.6, 1.7, 1.8. Filament current, 0.225, 0.8, 0.315. 


0.325 ampere. 
Anode 
Current Actual Grid Ampli- Anode 
Anode at Zero Anode Bias, fication Impedance. 
Voltage. Grid Current Factor. 
Volts. 
Milli- Milli- Volts. Ohms. 
amperes. amperes. 
122 3.04 1.83 0—5 9.6 28,100 
110 3.37 1.74 —4 > f 0.8 28,800) 
98 2.82 1.66 —3 10,0 29,300 
86 2.3 1.58 —2 9.85 20,300 
73 1.84 1.5 —1 0.45 29,300 
48 1.0 1.0 0 9.1 28,000 


Grid current starts at —1 volt grid bias. 


P.1 RED TOP. 
For Audio Frequency and Detector. 


Filament voltage, 8.5, 4.0, 4.5, _ Filament current, 0.6, 0.735, 0.78 


ampere. 
Filament efficiency, 4.4 mA per watt 
at 4.5 volts ou filament. 


Total emission, 15.5 milliamperes. 


Current Actual Grid Ampli- Anode 
Anode at Zero Anode Bias. fication Impedance. 
Voltage. Grid Current. . Factor. 
Volts. 
Milli- Milli Volts. Ohms. 
amprres amperes 
9g 1.86 1.2 —2 12.3 37,200 
73 1.13 0.84 -1 12.5 40,700 
48 0.58 0.45 —0.5 12.9 44,40.) 


Grid current starts at —-0.5 volt grid bias. 


W.2 RED TOP. 
For H.F. and Resistance or Choke Capacity Coupling. | 
Filament voltage, 1.5, 1.6, 1.7, 1.8. Filament. current, 0.262, 0.28, 0.295, 


9.3 ampere. 
Anode i 
Current Actual Grid Ampli- Anode 
\ Anode at Zero Anode Bias. fication Impedance, 
Voltage. Grid Current. Factor. 
Volts. 
Milli- Milli- Volts. Ohms. 
amperes. amperes. 
122 - 3.54 1.67 —4 13.1 33,300 
110 3.05 1.5 —8.5 13.0 34,00 
08 2.50 1.31 -3 12.8 34,400 
8&6 2.12 1.20 —2 12.5 35,100 
73 1.72 1.25 —1.5 12.5 37,800 
Gt 1.33 0.98 —1.0 12.2 37,800 
48 0.08 0.66 —0.5 12.2 ,000 . 
Grid curreut starts at — 0.5 volt grid bias. 
B IO 
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Valves We Have Tested.—- 
anode. This valve has a black 
base which is rather larger than 
: usual in other makes of valves, 
and the bulb is practically clear 
all over, while the bottom of 
the base is cut away to give a 
larger air space between the 
bottom of the valve pins. These 
pins are of the slotted type, and 
were found to make good con- 
tact in the valve holder fitted on 
the test board—a feature not 
always present, unfortunately. 

From the table of test results 
given below for a filament volt- 
age of 1.8, it will be observed 
that the filament characteristics 
are normal, while the amplifica- 
tion factor and anode imped- 
ance at the points tested remain 
fairly constant, averaging 8:9 
and 21,000 ohms respectively. 
Grid current commences to flow 
at —o.§ volt grid bias, which 
is a point that should be remembered when estimating the 
ability of the valve to magnify without distortion. 


The W.R.1. 

The second valve of the type is the W.R.1, which is 
characterised by having a fixed resistance fitted to its 
base and a small screw with two screwed: holes provided 
near, one of the filament pins. This resistance is con- 
nected in series with the filament, and, when the valve 
is heated from a four- or six-volt accumulator, the screw 
should be put in the threaded hole nearest the marking 
4-6 v. on the base of the valve. For use with a two- 
volt accumulator, the screw should be put in the hole 
immediately in front of the valve leg, as in this position 
the screw short-circuits the fixed resistance. Reference to 
the illustrations will show the position of the fixed re- 
sistance, it lying in the recessed portion of the base. The 
base is black in colour, and the glass bulb has the silverv 
appearance usually found with valves which have been 
‘‘ gettered ’’ by the magnesium process. Teste: in our 
usual manner, we obtained the figures set out in the table. 
The voltage amplification factor is seen to average 9: 6, 
and the impedance 28,500 ohms. 


P.L. 


W.R.2 RED TOP. 
Fer H.F. and Resistance or Choke Capacity Amplification. 


Filament voltage, 1.5, 1.6, 1.7, 1.8 Filament current, 0.275, 0.29, 0.3, 0.32 


ampere. 
Anode 
Current Actual Grid Ampli- Anode 
Anode at Zero Anode Bias. fication Impedance. 
Voltage. Grid Current. Vactor. 
Volts. 
Mili- Milli- Volts. Ohms. 
amperes. amperes. 
J22 2.46 1.54 -R E 41,400 
110 2.15 1.3 -- 2.9 12.2 43,000 
98 1.89 1,24 —2 13.1 44.400 
8G 1.52 1.15 -- 1.5 12.5 45,100 
74 1.26 1.0 -1 12.0 48,200 
61 0.95 0.82? -0.5 11.7 48.7 00 
48 0.75 0.75 0 11.5 52,000 


i a a a a 
Grid current starts at —9.5 volt grid bias. 
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P.2. W.l. 
P.2. 
- For H.F. and Resistance or Cheke Capacity Coupting, 
Filament voltage, 3.5, 4.0, 4.5. Filament current, 0.65, 0.71, 0.76 
ampere. 
Total emision, 13.5 milliamperes. Filament efficiency, 4 mA/Watt at 
: 4.5 volts on filament. 
Anode 
Current Actual Grid Ampli- 
Avode at Zero Anode Bias. fication. 
Voltage. Grid. Current. Factor. 
Volts, 
Milli- Milli- Volts. 
amperes. amperes. 
~ g 7 3.02 2.54 —6 20.0 
$8 3.75 2.1 —4 Q4 
72 2.38 1.5 —2 20.4 
18 1.23 1.04 1 21.0 


Grid current starts at — 1.5 volts grid bias. 


W.3. 
Power Valve. 


Filament voltage, 1.5, 1.6, 1.7, 1.8. Filament current, 0.5, 0.525, 0.545 
0.595 ampere. 


Anode 
Current Actual Grid Ampli- Anode 
Anode at Zero Anode Bias. fication Impedance. 
Voltage. Grid Current. Factor. 
‘ Volts. - 

Milli- Milli- Volts. Obms. 

amperes. amperes, 
145 9.1 3.9 si 10.9 15,190 
122 7.3 3.68 — 5 9.9 15,700 
08 Sd 3.3 -3 9.6 16,500 
74 3.6 2.33 --2 .6 18,500 
48 2. 1.5 -l 9.5 20,000 


Average impedance J2,00U to 15,004), 
Grid current starts at -i volt grid bias. 


The P.1, 

This valve is a bright emitter—rated at 4-4.5 volts 
0.75 ampere for the filament and 30-120 anode volts, it 
has a red base, and the glass bulb is clear. It gave a 
total emission of 13.5 “milliamperes when the filament 
voltage was 4.5 and the anode 0.76 ampere. For the 
anode and grid voltage shown in the table, the average 
value of the amplification factor was found to be about 
12.5 and the anode impedance 40,000 ohms. 
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These three valves, the W.1, W.R.1, and the P.1, 
are all good valves of their type when used in the first 
stage of an audio-frequency amplifier. An anode volt- 
age of about 100 is suitable in each example, while the 
grid bias voltages to commence with may be of the values 
indicated in the tables. Experiment will show whethér 
other voltages are more suitable for the particular set 
` the valves are used in. | 

For detection an anode voltage of about 45 will be 
found a satisfactory one, and the grid leak may in all 
three examples be connected to.the negative or positive side 
of the filament according to the value of the grid leak 
In use. ee De 


Valves for H.F. Amplification and for Resistance 
_ Capacity Coupled Circuits. k 
The three valvés of the Cossor series designed for high- 
frequency amplification all have a distinguishing mark 
a red top. These valves are otherwise similar in appear- 
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ance to the valves prepared for L.F. work, and they are 


known respectively as the W.2, W.R.2, and the Poz. 


They may also be used in L.F. amplifiers employing the 

well-known resistance or choke capacity method of 

coupling. The results of tests on sample valves appear 

in the accompanying tables, which show the valves to be 

good examples of their general class. i 
A Power Valve. W.3. 

"The power valve is designed to work off a two-volt 
battery, and takes a current of approximately 0.5 am- 
pere, the exact filament characteristics being given in the 
table. The valve tested had an amplification factor of 


-about 9.6 and an anode impedance of 16,000 ohms, and, 


used with an actual anode‘ voltage of 120 and a grid bias 


of —5 volts, will give sufficient® power to operate a 
-loud-speaker quite comfortably. 


This valve can be re- 
commenged for use in the last stage of a power amplifier, 
and will give good results.’ 


panu 
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"| TRANSMITTERS’ NOTES | 
| AND QUERIES, 


We understand that the same call sign, 
5UP, has ifadvertently been allotted to 
two different amateurs—Mr. F. P. 
Devenish. 13, Marlboro Road, Bowes 
Park, and Mr. D. Graham Scott, 6, 
Alma Place, North Shields. It is be- 
lieved that errors of this kind are very 


rare, but they may possibly account for . 


some of the complaints regarding misuse 
of call signs. 

We are informed that the prefix PR 
will in future be used instead of U by 
transmitters in Porto Rico. 


Mr. L. W.” Jones, 50, King Street, 


Cambridge,“ advises us that he has been 
allotted the call sign G5JO in place of 
2ARY, and will welcome reports. 

Mr. Stanley F. Evans, 3, Clarence 
Crescent, Whitley Bay, Northumberland, 
has been allotted the call sign G2BDY 
and will welcome reports on his trans- 
missions. 


Mr. E. G. Ingram, G6IZ, 18, Victoria | 


Street, Aberdeen, is carrying out tests 
on 90 metres, with power from 2 to 10 


watts, and would be glad of reports: 


giving dates and times. 
Mr. G. A. Massey (6GYQ). Holmside, 


Hillside, Prestatyn, North Wales, would 


also welcome reports of his trans- 
missions. 
Mr. H. Dean Poulton, 18. Albion 


Street, Cheltenham, has been allotted the 
call sign 6UG. 

Mr. W. E. Coxon (A6AG), 5th 
Avenue, Inglewood, Western Australia, 
asks British stations to listen for his 
transmissions at 00.00 and 06.00 G.M.T. 

Mr. R. J. Cottis (2LD), 4, Crondrace 
Road, Fulham, S.W.6. states that his 
call sign is being used by someone trans- 
mitting on about 48 metres, and, as his 
station is not licensed for short waves, 
this is likely to cause him some trouble. 
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Mr. G. A. Woods, 81, East Parade, 
Harrogate, keeps systematic records of 
all transmissions he hears on short wave- 


lengths, and would be glad to arrange > 


schedules with British or foreign ama- 
teurs and to take notes concerning tem- 


perature, the moon, clouds, fading, etc. . 


Stations Identified. 


We have received from correspondents, 


to @vhom we tender our thanks, the fol- 
lowing QRA’s :— 

H9XN.—M. Roesgen, Troinex, Geneva, 
Switzerland (who will undertake to for- 
ward cards for H9AD). 

UICME.—R. D. Kneeland, 63, Pond 
Street, Georgetown, Mass., U.S.A. 

SMRG.—Gésta Siljiholm, Kristianstad, 
Sweden. ° 

BR22, B44, and other Belgian stations. 
—Communications should be sent via 
“Reseau Belge,” 11, Rue-du Congres, 
Brussels. 


BZ1AC.—C. G. Lacombe, Rua Cosme | 


Velho, 105. Rio de Janeiro. 

F8TOK.—Communicate via G5NY, 
J. C. Harrison, Highcroft, Park Lane, 
Burnley, Lancs. 
'F8YB.—Communicate via 
des 8,” Rugles, Eure, France. . 
I1NO.—Franco Marietti, Corso Dante 
8, Turin. 


“Journal 


M1B.—Manuel L. Perrusquia, 
Aveni da Morelos 27, Popotla D.F., 
Mexico. 

M1K.—Juan C. Buchanan, Gabino 


Barreda, 56, Mexico, D.F. 
Broadcasting in Portugal. 


We understand that a private broad- 
casting station has been started in 
Lisbon, which transmits programmes and 
news on a wavelength of 520 metres. 
The call sign is PLAA, but we have not 
yet ascertained the time at which the 
station normally works. 


International Abbreviations. 


We regret an error on page 550 of our 
issue of October 21st. The meaning of 
the signal QRU is now “I have nothing 
to transmit.” The original meaning, 
“Have vou anything to transmit?” was 


allotted some time ago to the letters 
QTC. 7 | 


“QKZ, 2LZ, 


Calls Heard. 


Extracts from Readers’ 
Logs. 


ee ek enso 


Cassel, Germany. 

(June to Sept.) 

Great Britain :--2KZ, 2APU 2BDQ. 
2NB, 2YT, 20Y, 2KF, 20D, 2F0, 21H, 
5BA, 5BD, 5AR, 5DA, 5HA SIO, 5MA, 
50C, 50K, 5PM, 5PZ, 5PD, SRB, 5S], 
5XY, 5YK, 6BD, 6GF, 6MP. 6MPT, 
6PM, 6RM, 6TD, 6VP, 6YX, 6ZK, GAN. 

F. Noether (DEOC38). 


Sialkot, Punjab, India. 

G6LF, G2DX, G2LZ, G5DH, G2KF, 
G2XY, F8SM, F8GB, ZZ, ZY, CB8, 
SINA, S2Y, WIZ, U2BG, U8DON, 
ABC, POX, POY, POF, POW, MIDH, 
OCDB, OCDJ, X6Y, SGC, A2CM, A2YG, 
Z2AC, GHH, GFP, D7EC, 6KB, 62K, 
NRL, 8UG, 8KF, X8Y. 8ZY, 9SW, N8Q, 
8VF, KY5F, RDW, CHSTBN. 

Seret. M. H. Figg. 
Lyons. 

2CC, 2CF, 2DX, 2FM, 2GF, 2GY, 2KF, 
OMA, 2MK, 2NB, 2NR, 
2NM, 20D, 2SZ, 2WJ, 2WY, 2XY, 5DA, 
5DH, 5IG, 5LF, 5MA, 50C, 50K, 5PM, 
5RB, 5SEE, 5XY, 5YI, 5YK, 6AH, 6AL, 
6IS, 6JV, 6MP, 6GB, 6RM, 6TD, 6TM, 
6VP, 6YN, 6YX, 62K. 

(0-v-2) (Indoor aerial.) AI on 20-150 


metres. 
E. Ayres, 
176, Denmark Road. 
Lowestoft. 
(QSL ria G2BRKD.) 
Northampton. 


Sept. 8th-28th. 

Norway :— NW4X. Finland :-- 2NX, 
QNL. Russia:—NRL, 1FL. Java: - 
ANE. Argentine :—AF1, BAI. Austra- 
lia :—2CM. 2L0, 3BQ. Brazil :—-1AB, 
2SP, RGT. New Zealand :--4AL. 
India :— HBK. 

P. H. Prigsteck Trasler. 
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- MANCHESTER WIRELESS EXHIBITION. 


The opening ceremony of the Man- 
chester Wireless Exhibition, organised by 
the Hueening Chronicle, took place yester- 


day in the City Hall. The Exhibition | 


will remain open until November 7th. 
l ©o000 


“ ELECTRIC NIGHT.” 


Twenty broadcasting stations through- - 


out America. Joined in the observance of 
“ Electric Night ’? on Wednesday, Octo- 
ber -21st, this ‘date marking the forty: 
sixth anniversary of the invention of the 
incandescent lamp by Thomas A. Edison. 
- 0000 . 
THE THRALL OF RADIO. 


In his attitude to broadcasting the 
Japanese boy is apparently-as human as 
the British specimen, As a consequence, 
the Tokyo middle school authorities have 
issued orders forbidding students to 
listen-in during certain hours of the 
evening, which should be devoted to 
study. Investigations have shown that 
pupils neglected their school work for the 
attractions of the broadcast receiver. 

0000 E 
DISSATISFIED DANES. 


Dissatisfaction with the broadcasting 


system in Denmark is stated to be growing 


among amateurs in that country. A 
special meating was recently called by 
one of the leading Danish radio clubs to 
consider methods of improving the ser- 
vice, and criticism was particularly 
directed at the broadcast programmes. 

The chairman of the Government 
Breadeasting Central Committee an- 
nounces that every effert is being made 
to imprcve the conditions that have re- 
ceived criticism. 

o0o000 
PROPOSED BRITISH WIRELESS 
INSTITUTE. 


The question of whether the proposed 
British Institute of Wireless Engineers 
should be brought into being is to form 
the subject of discussion at a general 
mecting to be held at the Hotel Russell, 
London, on October 31st. The chair will 
he taken at 2.30 p.m. by Mr. James 
Nelson. M.I.E.E., who is an ardent 
supporter of the scheme. 

Tea will be served at 5 p.m., and the 
meeting continued till 7 p.m., if neces- 
sary All interested in the question are 
cordially invited, 
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“+ News. of the. Week in Brief Review. 


CHINESE WIRELESS PROPOSAL. 
For the, purpose of developing wireless 


communications for the benefit of China, 


the Japanese Legation at Peking urges 
the formation of an international com- 
mittee including Great Britain and 
France. | | 


TELEPHONY AT SEA. An engineer on 
the North German Lloyd liner ‘* Colom- 
bus ” speaking on the 500-watt wireless 


telephone. Successful experiments which 

have been carried out with this apparatus 

between ship and shore indicate the 

possibility of a regular service for the 
benefit of passengers. 


UNLICENSED BELGIAN TRANSMITTERS. 

Serious attention is being given by the 
Belgian Ministry of National Defence, 
according to a Brussels report, to the 
question of unlicensed transmission. No 
doubt exists in „the minds of the authori- 


ties that clandestine stations are in 
operation, and several projects are in 
hand for the purpose of detecting 
offenders. It is stated that several 


experiments in this direction have already 
been conducted without success. 


THE IRRESISTIBLE ATTRACTION. 


Thieves recently entered St. Isaac's 
Cathedral, Petrograd, climbed the belfry, 
and stole a wireless aerial. 


o00°0 


TWO-WAY COMMUNICATION WITH 
i ” CALIFORNIA. 


Yet another record has been established 
in amateur two-way communication by 
the achievement of Mr. C. W. Goyder 
(Q28Z), of Mill Hill School, in exchang- 
ing signals with American amateurs in 
the Sixth District (Pacific Coast). 

The Pacific seaboard has long been a 
tempting goal for British amateurs, but 
until October 18th two-way communica- 
tion had not been secured with this part 
of America. Using a wavelength of 45 
metres, Mr. Goyder first worked with 
U6VC at 7.5 am. (G.M.T.) and later 
with U6CTO at 7.50 a.m. Both these 
stations are in California. 

On the same evening Mr. Goyder con- 
versed by telephony with Indian HBK, 
a station which had first been communi- 
cated with by Mr. Gerald Marcuse 
(2NM) a fortnight previously. 


oo000 


WIRELESS ECHO OF THE WAR: 


The announcement of the closing of the 
large American wireless station at Say- 
ville, Long Island, N.Y., recalls a 
dramatic situatson which arose in connec- 


tion with the activities of this station 


just prior to the opening of the late war. 
At that time the Sayville station was under 
German ownership. Earty in July, 1914, 
suspicion was roused. among the authori- 
ties at Washington as to the genuine 
character of certain of the apparently 
innocuous messages which passed between 
Sayville and Berlin. In consequence a 
watch was kept on the station’s activities, 
and one of the ‘‘sleuths,’”’ in the person 
of an American wireless amateur, Mr. 
Charles E. Apgar, secured phonograph 
records of cryptic messages sent on con- 
secutive nights. The investigations re- 
vealed -beyond doubt that the Sayville 
station was being put to ‘‘unneutral 
uses ” by the German Imperial Govern- 
ment, the sequel being that the station 
was placed under American control. The 
full story of how the investigation was 
carried out appeared in The Wireless 
World of November, 1915. | 
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WIRELESS LIFEBOAT IN LONDON. 


The ‘‘ Elizabeth and Blanche,” the life- 
boat in which Captain G. E. Hitchens 
and four companions are to sail round 
the world, is now lying in the Thames at 
Blackfriars. Reference was. made in 


these columns last week to the very effh- - 


cient wireless system whieh will be car- 
ried on the voyage. The Marconi 4 kW. 
transmitter has been heard at a distance 
of 300 miles. | E i 


o0o00 
WIRELESS FOG SIGNAL ON SPANISH 
COAST. f 


Spain’s first wireless fog signal will 


come into operation on November Ist — 


with the opening of an installation at 
Cape Silleiro, on the wild Galician coast. 
The lettera OR will be transmitted in a 
musical note at a ‘frequency of 800 per 
second. The signal will sound for 30 
seconds every five minutes, and should be 
picked up by an ordinary ship’s wireless 
at a distance of 30 miles. The wave- 
length will be 1,000 metres. 


o0o0°0 
FUTURE POLICY OF BROADCASTING. 


The first meeting of the Committee 
appointed by the Postmaster-General to 
advise as to the future policy in regard 
to the broadcasting service will take place 
on November 19th, 1925, under the chair- 
manship of the Rt. Hon. the Earl of 
Crawford and Balcarres, K.T. 

0000 
FARMERS’ COURSE BY WIRELESS. 


‘Farmers in Kansas are hanging a new 
kind of certificate upon the walls of their 
homes. It certifies that the holder “ has 
satisfactorily completed the work and 
passed the required examinations in the 
first regular coileze course to be given by 
radio’’ by the Kansas State Agricultural 
College. eS 

Farming is not the only item included 
in the curriculum of the college, for the 
subjects range frem law to the breeding 
of cattle, from the feeding of babies to 
the writing of business letters. 


during the collegiate year. 


o0o000 
TIME SIGNALS FOR SURVEYORS. 


. A pamphlet entitled ‘‘ Wireless Time 
Signals for Surveyors” has been -pub- 
lished by the Royal Geographical Society 
for the purpose of acquainting surveyors 
with the time signals transmitted for 
their benefit. The pamphlet states that 
changes will be made in the system of 
signals transmitted by the Bureau Inter- 


nationale de l’Heure. The semi-automatic 


signals will be abolished, and the auto- 
matic will be modified. The rhythmic 


signals will be sent on a new system at 


standard times, It will be some time, 
nowever, before the changes will be made. 
‘0000 


NEW SECRET WIRELESS INVENTION. 


The simultaneous transmission of oight 
or more messages from one valve on the 
same ten-metre wavelength and their re- 
ception on a single instrument was re- 
cently demonstrated before the U.S. 
Navy Department, according to a Times 
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The 
‘lectures are given on five nights a week 


ROUND THE WORLD IN A LIFEBOAT. The wireless installation on board th 
^! Elizabeth and Blanche,- the forty-foot lileboat which is about to start on a ecules i 


round the wapid. 


The voyage is being undertaken to provide exhaustive tests of modern- 


, life-saving devices. 


correspondent. The inventor is Mr. J. 
H. Hammond, Jun. 

The general principle of the system is 
the projection of a short length carrier 
wave at the rate of, say, 20,000,000 vibra- 
tions per second, into which are iin- 
pressed one or more ‘modulatory ” 
waves at the rate of 27,000 vibrations per 
second and upwards. . These modulatery 
waves produce periodic changes of in 
tensity in the carrier wave. The Ham- 
mord receiver’ i3 designed to separate 
the frequencies of the complex incom- 
ing wave, having one circuit sensitive to 
the carrier wave and the other circuits 
sensitive to the frequencies of the modu- 
latory waves. Only an operator knowing 
the frequencies which are being used can 
pick out incoming messages. 

_ * : ocoo -~ 


TRUNK CALLS TO NEW YORK. 

The imaginative’ speculations of the 
novelist and the newspaper Press as re- 
gards the- possibility of a public telephone 
service between this country and America 
are nearing realisation. — Transmission 
tests are likely to take place between the 
Rugby station and Ameriea within the 
next few days. 

The International Western Electric 
Company, who have been responsible for 
the plant at Rugby, have now handed 
over the installation to the Post Office. 
The receiving station is situated at 
Chedzoy, in Somerset, and for several 
months messages have been successfully 
received from Long Island, N.Y. 

According to the Morning Post, the 
charge for a three-minute call between 


1 


London and New York will probably not 
exceed £1. 


N 
00.90 ; 
TROUBLE OVER AUSTRALIAN BEAM 
SYSTEM 


According to messages from Melbourne, 
anxiety i9 growing in Australia over the 
delay in concluding arrangements for con- 
trol and operation of the reciprocal beam 
wireless station in England communicat- 
ing with Australia. The Commonwealth 
Government desires control of the English 
station as well as that in Australia, but 
it is understood that the British Post 
Office strongly opposes such a condition. 

In support of its contention, the Aus- 
tralian Government points out that the 


‘Marconi Company is permitted to own 
stations in England for communication 


with Canada and foreign countries. If a 
private company, why not a Dominion 
Government? Moreover, foreign cable 
companies are permitted to operate land 
cables in Britain and six private cable 
companies are accepting traffic to Austra- 
lia. It is feared that the vested interest | 
of the cable companies will be favoured 
if the British Post Office retains control. 
0000 
*A TALK TO VALVE USERS." 

The above is the title of an attractive 
and useful booklet which has been issued 
by Messrs. Metro-Vick Supplies, Ltd., 
with the object of explaining in simple 
language the various technical terms and 
data associated with valves. Copies may 
be obtained post free from the company 
at 4, .Central Buildings, Westminster, 
London, S.W.1. 
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MANCHESTER WIRELESS: EXHIBITION. 


| A Numerical Guide to the Stands. 


Below. we publish a list of the firms and organisations represented at the Manchester 
Wireless Exhibition, which was opened yesterday (Tuesday) at the City Hall. As in 
previous years, the Exhibition is under the able management of “The Manchester 
Evening Chronicle,” and the success of last year’s effort justifies the belief that the 
interest of the Mancunians in all matters pertaining to wireless will again be demonstrated 


: during the next ten days. 


Stand No. 1.—Trader Publishing Co., 
Ltd., 139-140, Fleet Street, E.C.4. 
2.—F. W. Jowenadler, Audrey 
House, Ely Place, Holborn Circus, 
London, E.C.1. 


No. 


No. 4.—Manchester & District Associa- ` 


tion of Radio Societies. Hon. Secre- 
tary:—Mr. L. Gill, Hope House, 
” South Reddish, Stockport. 

Ne. 5.-—Manchester & District Associa- 
tion of Radio Societies, Worksop. 
No. 6.—Lancashire Dynamo & Motor Co., 
Ltd., Trafford Park, Manchester. 
Nos. 7 & 8.—Allied Newspapers, 
Withy Grove, Manchester. 
No. 9.—A. & J. James, Maxwell House, 


Arundel Street, Strand, London, 
W.C.2. 
No. 10.—Gil-Ray Trading Corporation, 


Ltd., Sicilian House, Sicilian Avenue, 
London, W.C.1. 

No. 11.—Tutills, Ltd., 7-9, Swan Street, 
Manchester. 

No. 12.—Garnett, Whiteley & Co., Ltd., 
“ Lotus Works,” . Broadgreen Road, 
Liverpool. 

No. 12a.—Nelson Electric Co.. Lid., 138, 
Kingston Road, Wimbledon, London, 


S.W.19. 
No. 14.—British Ebonite Co., Ltd., 
Hanwell, London, W.7. 
15.—Ward & Goldstone. Ltd., Fred- 
erick Road, Pendleton, Manchester. 
No. 17.—Wholesale Wireless Co., The, 


103, Farringdon Road, London, E.C.1. 
No. 18.—N. V. Webber & Co., Ltd., Vale 


Road. Oatlands Park, Weybridge, 
Surrey. 

No, 19.—-L. Kremner, 49a, Shudehill, 
Manchester. _ 


No. 20.—Silvertown Co., The (The India 
Rubber, Gutta Percha & Telegraph 
Works Co., Ltd.). Silvertown, E.16. 

No. 21.—Davidson & Baker, 371, Upper 
Street, Islington, London, N.1. 

No. 22.—Bretwood. Ltd., 12-18, London 
Mews, Maple Street, London, W. 
No. 23.—Burwood Electrical Supplies Co. 
(1924), 41. Great Queen Street, 

London, W.G.2. 

No. 24.—John Gaunt, Jay-Gee Special- 
ists, 25, All Saints Street, Bolton. 
No. 25.—Radi-Are Electrical Co., Ltd., 
Bennett Street, Chiswick, W.4. 

No. 26..—Tungstalite, Ltd.. 47, Farring- 
don Read, London, E.C.1. 

No. 27.—C. J. Arrigoni & Co., Ltd.. 8, 
Compton Passage, Clerkenwell, E.C.1. 

No. 28.—Stephens Bros., 83, Stretford 
Road. Manchester. 

No. 29.—S. T. Corry & Co.. 52a, South- 
ampton Row, London, W.C.1. 
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Ne. 30.—Spectrome, Ltd., 39, Hilmarton 
Road, London, N.7. 

Ne. 31.—British Electrical Sales Organ- 
isation, 623, Australia House, Strand, 
London, W.C.2. 


No. 32.—-Halliwell & Good, Ltd., 9-135, — 


Miller Street, Manchester. 

No. 33.—Chloride Electrical Storage Co., 
Ltd., Clifton Junction, nr. Manchester, 

No. 34.—F. A. Hughes & Co., Ltd., 204- 
206, Great Portland Street, W.1. 

No. 35.—Wellworth Wireless Co., 8, 
~Withy Grove, Manchester. 

No. 36.—Makerimporter Co., Melville 
Chambers, 50a, Lord Street, Liver- 
pool. 

No. 37.—Ripaults. Ltd., 1, King’s Road, 
St. Pancras, London, N.W.1. 

No. 38. — Radions, Ltd., Bollington, 
Macvlesfield. 

Nos. 39:49.—lliffe & Sons, Ltd., Dorset 

‘ House, Tudor Street, London, E.C.4. 

No. 42.—Neutron, Ltd., Sentinel House, 
Southampton Row, London, W.C.1. 

No. 43.—Darimont Electric Batteries, 
Ltd., Darimont Works, Abbey Road, 

© Park Royal, London, N.W.10. 

No. 44.—M.P.A. (Wireless), 62, Conduit 
Street, London, W.1. 

No. 45.—Wireless Components, 87, War- 

, dour Street, London, W.1. 

No. 46a.—White Star Line 
Equipped Motor Lifeboat. ¢ 

No. 47.—Universal Electric Supply Co., 
Ltd., The, 4, Brown Street, Man- 
chester. 

No. 48.—Sclerine Crystal Co., The, 4a, 
Aubrey Road, London, E.17. 

No. 49.—W. C. Barraclough, 49, Cross 
Street, Manchester. 

No. 50.—Richard Davies & Sons, Vic- 
toria Bolt & Nut Works, Bilberry 
Street, Manchester. 

No. 51.—H. Clarke & Co. (Manchester), 
Ltd., Radio Engineers, Atlas Works, 
Old Trafford, Manchester. 

No. 52.—Clayton Rubber Co., Ltd., The, 
Progress Works, Croft Street, Clay- 
ton, Manchester. 

No. 53.—I*. H. Middleton, 13, St. John’s 
Hill, Clapham Junction, S.W.11. 
No. 54.—Oldham & Son, Ltd., Storage 

Battery Makers, Denton, Manchester. 

No. 55.—Kelly Robert & Sons, Ltd., 47- 
49, Market Street, Manchester. 

Nos. 56 & 57.—Brownie Wireless Co., of 
Great Britain, Ltd., The. 310a-312a, 
Euston Road, London, N.W.1. 

No. 58.—Abro Motor Co., 184 & 186, 
London Road, Manchester. 

No. 59.—Rapinet, Ltd., Groton Road, 
Earlsfield, -London, S.W.18. 
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The Exhibition ‘closes on Saturday, November 7th. 


No. 66.—Engineering Supplies Co., 235, 
Blackfriars Road, London, S.E. 

No. 61.—Carpax Co., Ltd., The, 
Deansgate, Manchester. 

No. 62.—Hart, Collins, Ltd., 2a, Bess- 
horough Street. London, S.W.1. 

No. 63.—V ictoria Electrical (Manchester). 
Ltd., Oakfield Road, Altrincham, 
Manchester. 

No. 64.—Igranic Electric Co., Ltd., 147, 
Queen Victoria Street, London. 

Nos. 65 & 66.—Western Electric Co., 
Ltd., Connaught House, Aldwych, 
London, W.C.2. 

No. 67.—Palatine Wireless Co., The, 3, 
King Street West. Manchester. 

No. 68.—Price’s Battery & Radio Co., 
Ltd., 11, Hart Street, New Oxford 
Street, London, W.C.L 

No. 69.—J. A. Dearnley, 8, Belle Vue 
Street, West Gorton, Manchester. 

No. 70.—J. G. Ivory, 17. Whitcomb 
Strect, Leicester Square, W.C.2. 

No. 71.—-W. Bullen, 38, Holywell Lane, 
London, E. 

No. 72.—Parkside Electric Radio Sup- 
plies. The, 89-91, Rusholme Road, Ail 
Saints, Manchester. 

No. 73.—Walter Leigh, 21, Cannon Street, 
Manchester. 

No. 74.—Goodall Radio .Mfg. Co., 18, 
Quay Street, Manchester. 

No. 74a.—Standard Insulator Co., Ltd., 
41, Rathbone Place, London, W.1. 
No. 79.—Odhams Press, Ltd., 93, Long 

Acre, London, W.C.2. 

B. Sharp, 251, Stockport 
Road, Longsight, Manchester. 

No. 80a.—Collinson’s Precision-Screw Co., 
Ltd., Macdonald Road, Waltham- 
stow, London, E.17. 

No. &t.—Criterion Wireless Co., 69-70, 

Chalk Farm Road, London, N.W.1. 

; §82.—Fuller’s United Electrical 

Works, Ltd., Woddland Works, Chad- 

well Heath Essex. 

No. 83.— Seagull, Ltd., R.N. Works, New- 

castle Place, Edgware Road, W.2. 

84. — Barclays Advertising, Ltd., 

Bush House, Strand, Londen, W.C.2. 

No. 85.—Frank Tarpey, 537, Stratford 
Road, Manchester. 


No. 86.—H. Hudson, 118, Devon Street, 
Gallery. Ardwick, Manchester. 


No. 88.—C. N. Vernon & Co., 9, Halli- 
Gallery. well Street, Manchester. 


No. 89.—X.L. Radio Supplies, 14, Han- 


312, 


No. 


Gallery. over Street, Shudehbill, Man- 
chester. 

Nos. 90 & 91.—Competitions. 

Gallery. 
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Brain Waves of the Wireless Engineer. 


Four-Electrode Valve Receiving Circuit. 
(No. 234,809.) 


The object of this invention, by the 
British Thomsen-Houston Co., Ltd., is 
to produce a reactio: effect with a four- 
electrode valve without the use of an 
inductive feed-back coupling between the 
two grid circuits. 

This result is attained by connecting 
the inner or space-charge grid B through 
an impedance 7 to a positive pole of the 
high-tension battery and adjusting the 
impedance so.as to produce a reaction 


Rezcting four-electrode valve circuit. 
(No. 234,809.) 


effect due to the capacity between the 
space-charge grid B and the control grid 
A : 


The inductance L may be variable and 
tuned with a condenser, as shown in the 
circujt diagram, or it may consist of a 
variometer. 
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Transmitting Apparatus. 
(No. 289,509.) 


The invention, by G. W. Hale and 
Radio Engineering Co., Ltd., relates to 
apparatus for radio-signalling, such as 
radiotelephony, wherein use is made of 
electromagnetic waves modulated at an 
audible frequency, and more particularly 
to transmittmg systems for radio signal- 
ling in which the filament or cathode of a 
valve generator of electrical oscillations 
is operated at a high-frequency potential 
relatively high to earth potential, instead 
of being operated at earth potential, as 
is more usual. The diagram shows a 
circuit diagram of one form of transmit- 
ter adapted for radiotelephony in which: 

The oscillator valve A and the control 
valve B have their anode-filament paths 
connected in series with respect to the 
seurce of direct current high potential C, 
mo supplies the anode circuits of both 
valves. 


The choke coil K provides a path of 
relatively great high-frequency resistance 


across & portion of the main. oscillatory 


~ 


ied. et f transmitter in which the anode 


the oscillator and control valves 
(No. 239,309.) 


circuits o 
are connected in series. 


circuit, and the choke coil N prevents 
damping effects upon the oscillations 
pene by the oscillator valve A. The 
igh-frequency by-pass condenser C is 
provided in order to prevent the high- 
tension supply current from escaping 
direct to earth. 
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Variable Condensers. 
(No. 289,383.) 

This patent, by C. E. Raeburn and 
W. E. Taylor, relates to variable con- 
densers of the type in which the moving 
plate system is completely enclosed within 
the fixed system. except at the point 
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Enclosed variable condenser. (No. 239,333.) 


where connection is made to the moving 
system, and in which the moving system 
is supported upon a rotary spindle of 
electrically insulating. material. 

The drawing shows a condenser having 
but a single moving plate. The casing 
of the condenser consists of a pair of 
machined castings A and B. ‘Two layers 
of dielectric material such as mica are 
luterposed between the two castings, and 
between. the layers of mica resilient 
washers D are placed so that the maxi- 
mum capacity of the condenser may be 
adjusted by tightening or loosening the 
nuts C 

The specification states that any number 
of moving and a corresponding number 
of fixed plates may hp used, the moving 
plates being mounted on the spigot E, 
and the fixed plates being interposed 
between the mica plate F and the casting 
B. 
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Plug-in Coils. 
(No. 239,267.) 


This patent, by A. W. Sharman and 
Radio Acoustics, Ltd., relates to an 
aperiodic plug-in aerial inductance coil, 
the primary winding consisting of a few 
turns being untuned, while the secondary 
winding consisting of a greater number of 
turns 1s tuned with an external con- 


Plug-in coils with * aperiodic ” tuning. 
(No. 239,267.) 


denser. The diagrain shows the aerial 
zoil P, consisting of a few turns terminat- 
mg in plug and socket connections (a) and 
(b); and the secondary coil S, consisting 
of a greater number of turns terminating 
in plug and socket connections (c) and (d). 
In a modification shown at the right-hand 
side of the diagram, the unit may be 
formed as an autotransformer coupling. 
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A Section Mainly for the New Reader. 


THE CRYSTAL AS A VOLTAGE 
RECTIFIER 


T has recently been shown that the 
crystal detector is capable of 


acting as an efficient rectifier of os- 


cillating potentials, as opposed to its 
more usual function of rectifying cur- 
rents. 
used in an arrangement disclosed in 
one of Lee de Forest’s earliest patent 
specifications, in which a crystal’ was 
shown connected direct in the grid 
circuit of a  three-electrode- valve. 
The reasons for its operation do not, 
however, appear to have been very 
clearly understood at the time of 
publication. 

With a few modineaciods: this pro- 
perty of the crystal may be pressed 
into service to meet modern require- 
ments, and, in conjunction with, a 
valve, will provide an effective, and, 
what is more important,” practically 
distortionless amplifier under proper 
working conditions. | 

A suitable circuit for detector and 
L.F. amplifier is given in Fig. 1. 
be seen that the rectified 


It will 


= L—s 
Fig. 1.—Direct amplification after a 
crystal detector. 


potentials are applied to the grid 
through a large fixed condenser. A 
grid leak is provided in order that 
charges may not accumulate in this 
condenser, and a negative bias is im- 
pressed on the grid to prevent the 
flow of grid currents. The whole 
point of this system of connections 
is, of course, that practically no cur- 


B 26 


As a matter of fact, it was so . 
_high-tension battery. 


rent is flowing in the crystal output 
circuit. 

The grid condenser should be well 
insulated, and may be of the type 
and capacity used in resistance- 
Capacity inter-valve couplings, al- 
though in this case it is not called 
upon.to withstand the voltage of the 
The leak is of 
the usual value, depending on the 
capacity of the condenser chosen. 

As the voltage magnification ob- 
tainable is determined by the ampli- 
fication factor of the valve, this latter 
should be of the type sold for re- 
sistance coupling. 

The addition of a second low-fre- 
quency stage to the circuit shown will 
give a receiver which can be highly 
recommended for pure loud-speaker 
reproduction of strong incoming sig- 
nals. As the first valve will have of 
necessity quite a high impedance, it 
will probably be best to connect a re- 
sistance, rather than the primary of 
an L.F. transformer, in its anode cir- 
cuit. The second valve should be 
capable of handling sufficient power 
for the satisfactory operation of the 
loud-speaker, and will consequently 
not give a very high degree of ampli- 
fication. The overall magnification 
is, therefore, not very great, but is 
ample for ordinary purposes, pro- 
vided that a really strong signal, such 
as is received from a station at a few 
miles distance, is being dealt with. 

The construction of a receiver on 
these lines is a simple matter, and 
there is the additional advantage that 
no inherently expensive components 
are required. This does not mean 
that large losses may be tolerated ; in 
particular, every effort should be used 
to ensure that the high-frequency 
voltages applied to the crystal are as 
high as possible. The aerial, earth, 
and tuning systems should, therefore, 
be as efficient as possible, except at 
the very shortest ranges. 


ABSORPTION STABILISING. 


In Fig. 2 is shown one of the many 
devices which are found to be effica- 
cious in preventing the inherent ten- 
dency towards self-oscillation which 
is always present in tuned high-fre- 
quency amplifiers on the shorter 
wavelengths. A coil consisting of a 
few turns of wire is tightly coupled 
to the high-frequency transformer. 


Fig. 2.—Stabilising an H.F. valve. 


and has connected in series with it a 
continuously variable resistance; 4 
good carbon compression rheostat will 
generally serve in this capacity. 
The device operates by, virtue of 
the ‘fact that a certain amount of 
energy is induced into the stabilising 
coil, depending on the value of resist- 
ance in the circuit. In practice the 
variable resistance is reduced until 
sufficient energy is taken from the os- 
cillatory circuits to give stability. 
No definite instructions can 
given as to the exact number of turns 
required for the stabiliser winding; 
this will be decided by various fac- 
tors—among others the amount of rte- 
sistance variation obtainable in the 
resistor itself. As a rough guide, it 
may be said that, in a certain H. 
amplifier designed to cover the 300- 
500-metre waveband, six turns were 
used with very satisfactory results. 
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TESTING FOR DISTORTION. 
_ Amateurs are sometimes at a loss to 
' know where to look for the causes of 
bad reproduction. A very usual 
. method of detecting amplitude distor- 
-tion, or, in other words, unequal 
amplification due to working off the 
straight part of the valve curve, is to 
insert a milliammeter in the anode cir- 
cuit of the output valve.. An excur- 
sion of voltage on to the lower bend of 
the curve will result in a momentary 
drop im the reading of the instrument. 
Grid bias and anode voltage should be 
adjusted until the needle is quite 
‘steady, or, at any rate, only shows a 
slight tremor. 
seem that it should be in a con- 
tinuous state of oscillation, but realis- 
ing that speech and music frequencies 
are of the order of hundreds per 
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At first sight, it may ` 


Wireless 
World 


second, it will be realised that the in- 
strument is quite incapable of follow- 
ing them, and it is only when a per- 
sistent series of heavy negative volt- 
ages is applied, with consequent recti- 
fication, that a noticeable deflection is 
produced. 

Tests of this description should 
always be made on deeply modulated 
musical items. l 
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H.T. SUPPLY FROM 
It should-be realised that an ordi- 
nary voltmeter of comparatively low 
resistance is quite unsuitable for read- 
ing the actual voltages applied to the 
anodes of the valves when working 
from either filtered D.C. or rectified 
and filtered A.C. Fhe reason is that 


MEASURING 


DISSECTED DIAGRAMS. 
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the meter requires quite a considerable 


current for its operation, and the re- 


sistance of. the filtering circuit is prob- 
ably greater than, or at least compar- 
able with, that of the meter itself, 
and the latter will give a reading much 
below the true value. — 
Failing the use of a high-resistance 
meter taking a current approximating 
to that consumed by the valves, it will 
be necessary to calculate the actual 
voltage, having ascertained the cur- 
rent consumption of the voltmeter 
and “D.C. resistance of the chokes. 
As far as ordinary valves avith im- 
pedances far in excess of the resis- 
tance of the filter circuits are con- 
cerned, it is hardly “necessary to go 
to this trouble, as the drop in voltage 
in the filter will seldom amount 
to more thin some 10 or 15 volts. 


No. 3.—A Cascade Transformer-Coupled Amplifier. 


For the benefit of those who hawg not yet acquired the simple art of readinp circuil diagrams, we are 
giving week by week a series of sketches showing how the complete circuits of typical wireless 


instruments are built up step by step. 


Three valves, 
threugh individual rheostats by current 
from common battery. The voltage vari- 
ations (of an unspecified frequency) to be 
amplified are applied across grid and 


with filaments heated 


filament input terminals. 


The same 
anode circuit of the second valve and the 
grid circuit of the third valve, thus giving 


rocedure is repeated in the 


another stage of amplification. Some 
form of reproducer is connected in the 
anode (output) circuit, but— 


In the first anode circuit is connected the 
primary winding of a transformer suit- 
able for the type of current to be dealt 
with. Pulsating or oscillating currents 
in this winding cause voltage variations 
across the secondary. 


The secondary variations, already mag- 

nified by the first vaive, are applied across 

the grid and filament of the second valve 
for a further stage of magnification. 


—the phones shown in the previous sketch 

are of no practical use unless supplied 

with currents of a type with which they 

can deal. In this sketch the transformers 

are modified by the Insertion of iron cores 
for low-frequency amplification— 


i 
— 


—and here, “by the substitution of tuned 

air-core transformers, the amplifier is - 

adapted for coos with high-frequency 
e 


oscillations, and t magnified yoltages 
are rectified by the action of the leaky 
grid condenser. 
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: NEW TYPE MANSBRIDGE CONDENSER. 

This condenser is made by the Mans- 
bridge Condenser Co., Ltd., under the 
ægis. of Mr. G. F. Mansbridge, the in- 
ventor of this type of condenser, and is 
tested and guaranteed by the Dubilier 
Condenser Co., Ltd., who are sole con- 
cessionaires to the Mansbridge Condenser 
Co., Ltd. 

The new design is specially suited to 
the requirements of the experimenter, and 


The new type 
Mansbridge condenser. 


for ease of connection the condenser is 
now fitted with screwed nickel-plated ter- 
minals which are insulated from the all- 
metal case by Bakelite bushes. Connec- 
tion can thus be made by means of con- 
necting tags, or if a soldered connection 
is desired there is no danger of loosening 
the tag by over-heating it, as was the 
case with the earlier model. 

For receiving apparatus the. Mansbridge 
condenser is snitable for a working pres- 
sure of 300 volts D.C., but condensers 
for higher voltages are supplied when 
required. 
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WIND-DRIVEN DYNAMO 


In an endeavour to solve the problem 
of battery charging in districts where 
supply mains are not readily available, 
F. A. Wilkinson and Partners, Ltd.. Gret- 
ton, near. Kettering, Northamptonshire, 
have produced a small wind-driven 
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dynamo with suitable mounting. Stated 


to be suitable for charging low-voltage - 


batteries when the machine is set up in 
a strong wind and the outfit comprises a 
high-speed dynamo of the permanent mag- 
net type mounted upon a swivelled plat- 
form with winged vane, so that the 
propeller is maintained in a position head- 
ing into the wind. 

The auxiliary equipment includes a 
switchboard for wall mounting and fitted 
with ammeter, fuse, change-over switch, 
and cut-out. so that the set can be left 
unattended and wil automatically switch 


g : . _. Latest Products of the Manufacturers. 


in and out of circuit as the output 


fluctuates. 
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EXCEL TERMINAL TAGS. 


By using tags under screws and terminal 
contacts in preference to employing a lvop 
in the connecting wire a larger area of 
contact is nrovided and a much neater 
appearance obtained. 

Tags to suit various requirements are 
manufactured by The S. H. Collett Manu- 
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A selection from the range of connecting 
tags manufactured by the Collett Manu- 
facturing Co 
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facturing Company, 52-54, Hampstead 
Road, London} N.W.1, and a selection is 
shown in an accompanying illustration. 
These are specially suitable for the wiring 
up of receiving sets, and stocks are carried 
by most of the dealers. 
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HARKO VERNIER BASKET COIL 
HOLDER. l 


A mounted basket coil makes a cheap 
and efficient tuning inductance for 
use in an adjustable coil holder, and 
on the amateur station this form of 
coil has ihe great advantage that its 


The Harko basket coil 

holder is fitted with an 

adjusting screw pro- 

viding a critical control 
of coupling. 


size can be carefuly regulated for best 
results. The Harko basket coil holder is 
a robust job, and gives support to the 
winding by means of a small ebonite strip 
clamped in position with a screw and 
milled nut. By means of a slot the height 
of the coil from the holder can be regu- 
lated so that the basket coil can be 
arranged to be concentric with any of the 
standard commercial type inductances. A 
special feature is the inclusion of an 
adjusting screw which passes through the 
socket and gives a critical control of 
coupling, side play being prevented by four 
brass guide pins. 

The pin connector can be withdrawn 
and inserted in either socket so that the 
holder can be turned round, bringing the 
adjusting knob in a convenient position 
for operating. This component is well 
finished and offered at a low price. 
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A Convenient Method for Obtaining H.T. and L.T. Supply. 


HERE are several different methods possible for 
making use of the house-lighting D.C. mains for 
supplying the current necessary for operating a 

valve receiver, both for the H.T. and L.T. current. it 
is surprising how many people who have D.C. current in 
the house still make use of batteries for H.T. current 
supply, and trouble to charge their accumulators periodi- 
cally for filament heating when .there is no practical diffi- 
culty in the way of discarding H.T. batteries altogether, 
and avoiding the trouble of accumulator charging. Too 
often it happens that bad reception is found to be due 
to exhausted H.T. batteries or a discharged accumulator 
—perhaps just discovered when some specially good item 
in the programme is being looked forward to. 
Some Advantages. 

The advantage of using the mains for H.T. current is 
particularly apparent when a power valve is used for 
loud-speaker reproduction, or, in fact, whenever L.F. 


valves are used ‘and good loud-speaker strength is required, 
on account of the fact that the current consumption be- 
comes so considerable that only accumulator batteries. or 


Fig. 1.—Circuit diagram, showiag the connections of the receiver and the mains unit, with the 


ethod of connecting up the two. 


at least very large dry cells, will stand up to the service 
required for any length of time. 


Various Methods. 


If we assume that the D.C. voltage is 240, which is a 
very common voltage for house lighting, our first consi- 
deration must be how to drop the volts to the necessary 
value for the different voltages required for the anode 
circuits of the various valves of the receiver and for the 
filament heating. Some form of resistance must be in- 
troduced, and here several methods may be employed. 
The mains can be bridged by a series of electric lamps 
and connections taken off between the lamps where the 
voltages are suitable for our requirements fof H.T. cur- 
rent. Another method is to use a Neon lamp, which will 
pass the requisite current and drop the voltage to a suit- 
able value; but here it is necessary to use controlling re- 
sistances in addition, because it is impracticable to use 
two or more Neon lamps in series to bridge the mains, 
because the drop in voltage across one will be such as to 
prevent the next from lighting up and so passing the 

necessary current. A Neon. 
| lamp can, however, be made 

5 MAINS g: i 
- : use of if tappings are not re- 
quired to different valves. 
Another method, and prob- 
ably the most convenient and 
the cheapest to set up, is to 
bridge the mains witha wire- 
wound resistance tapped at 
frequent intervals and cap- 
able of carrying something 
@ over the maximum anode 
- current required for the 
valves in use. In this way, 
by choosing suitable tap- 
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LT. ping points, exactly the re- 
BATTERY Guisite voltage for each 

oe valve can be selected, and 


adjustments can easily and. 
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Three-Valve Receiver Operating from the Electric Mainz.— 
quickly be made if different valves requiring varying 
anode potentials are used at different times. 

For L.T. purposes the current passed must be limited 
to that at which the valves operate. ‘Thus, if we have 


a three-valve set using valves which operate on, say, 0.3° 


of an ampere, we require to pass 0.9 of an ampere. For 
this purpose we should probably choose a lamp and use 
a variable wire-wound resistance for fine control. | 
Another method—and a very convenient one—is to 
bridge the mains by an accumulator of the voltage re- 
quired by the valves in use, and to take leads to the 
L.T. termmals of the set from the ‘‘ floating battery ”’ 
in the ein way, each valve having the usual separate 
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Fig. 2.—Details of the formers on which the wire resistance is 
wound. 


resistance for independent control. ‘The mains under 
such circumstances should be fed to the accumulator 
through a lamp in the positive lead, which will pass 
approximately the same current as the valves are con- 
suming, and in this way the rate of discharge and charge 
of the battery will balance, and it will not be necessary 
to employ a battery of large capacity. 

The purpose of this article is to describe the construc- 
tion of a unit for supplying H.T. and L.T. current 
from D.C. mains, which has been in use for some con- 
siderable time, and has given every satisfaction. Inci- 
dentally, a typical set is incorporated with this unit, 
although the reader will readily see how any set he may 
have can be operated in the same way if certain necessary 
precautions are taken. 


Details of the H.T. Supply. 


The circuit diagram given in Fig. 1 shows theoretically 
the connections of the mains unit, and the receiver. The 
wire-wound resistance bridging the mains requires rather 
more care than the remainder of the construction, and 
may, therefore, be described first. 
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A sheet of micanite should be cut by means of.a small 
saw into three strips, size 24 x 5#in., and each of these 
strips should have notches cut as shown in the illustration, 
Figs. 2 and 3. There are ten notches or grooves cut in 
two of the strips of micanite. No tappings are required 
to the third strip. The two with notches should have 
holes drilled to take several small screws and nuts with 
terminal tags, as shown in Figs. 2 and 3. When these 
tags have been fixed, the strips are ready for winding. 
The wire used is No. 36 Contra resistance wire, and 12 
yards should be wound into each groove, the wire being 
bared and connected to the tags after each groove has had 
12 yards wound on. It will be seen from Fig. 3 that a 
strip of wood is inserted under the winding in the centre 
of the micanite* on either side. The winding is done 
over this strip to-ensure against the possibility of the 
wire warming up when it is passing current, which might 
occur if the winding were bunched up without ventila- 
tion. When the three resistance strips are completed, 
they can be built up by being held together with brass 
rod and nuts with ebonite tube holding the resistance 
strips at a suitable distance from one another as 
‘‘ spacing washers,’ as in Fig. 2. The resistance unit 
will now be ready for fixing to the remainder of the 
apparatus when this is assembled. The details of this 
resistance can best be understood from reference to the 
photograph of Fig. 3, which gives a close-up view. 

To avoid confusion, the H.T. and L.T. supply unit 
has been designed so that it is entirely independent of 
the set itself, and has all been accommodated on the 
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Fig. 3.—A close-up photograph 
of the resistance unit com 
pleted aad flied to ihe set. 
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‘Fig. 4.—Drilling details for the panel of the receiver. F (bottom line), are holes for wood-fixin; 
screws; D, are holcs for providiog vaive windows. 


wooden board fixed at the 
back of the set. Clix 
sockets and plugs are used 
for the H.T., L.T., and 
aerial and earth connections, 
these sockets being mounted 
on gbonite strips at the back 
of the baseboard of the re- 
ceiver, details being given in 
Fig. 8, where A are the Chix 


sockets . and B holes for 


wood-fixing ‘serews. The 


plugs’ fit into’ these Clix 


sockets from their respective 
connections. | 

The apparatus to be 
mounted on the board con- 
sists of the H.T. resistance 
already © described, two 
2-mfd. condensers, and 


Lg 
ag 


S 


Fig. 6.——Spacing and location of the components of the mains unit on the wooden backboard. 
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chokes for eliminating 
3%— machine noises of the D.C. 
a c 7 supply, a lamp socket, a ter- 
minal strip to carry the two 
terminals to which the con- 
nection to the house-lighting 
mains is made, anda box 
which must be made up to 
accommodate three D.T.G. 
Exide accumulators, and de- 
F tails of the location of these 
parts with dimensions of the 
board are given in Fig. 6. 


` Smoothing Choke. 


The value of the choke is 

not very critical, but. it will 

SB a usually have to be not less 
nn eee T) | than ro henries. In this par- 
————19—— ticular set two R.I. chokes | 
of about 6 henries each have 
been connected in series, but 


18% - 


1% e+ a2 
Fig. 5.—Spacing and location of the compenents of the receiver on the wooden baseboard. 


the amateur must remember 
that although quite a num- 
ber of manufacturers will 
supply chokes of the requi- 
site value, it is important to 
be sure these are designed 
to pass the requisite current. 
If the current is estimated at 
50 milliamps at 340 volts, 
this will give a good margin 
of safety. 

When the various parts 
have been fixed to the board, 
the wiring is a very simple 
matter, which should give 
no trouble if Fig. 10 is fol- 
lowed carefully. The posi- 
tions for the three tappings 
from the H.T. resistance 
can best be found after the 
set has been assembled, and 
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Three-Valve Receiver.— 

they will, of course, depend 
upon: the types of valves 
used and the grid bias used 
on the L.F. valve. 


Construction of the / 


Receiver. sae 
As has been mentioned 
already, this H.T. and 


L.T. unit can be used with 
almost any ordinary type of 
receiver, but the description 
of the present receiver will 
be of interest to those who 
have not already got a suit- 
able receiver for the purpose. 
If an existing set is used, 
certain precautions should be 
taken so as to avoid any risk of short-circuiting the light- 
ing mains. In the first place, a small mica fixed con- 
denser of, say, 0.0002 mfd. capacity should be inserted 
in series with the aerial lead-in, and similarly a large 
condenser, this time of 2 mfds. capacity, and depend- 
able on 300 to 400 volts, must 

be inserted in the earth 

lead. Both these condensers % 
are shown incorporated in this 
set (see diagrams, Figs 1 and 
10), but if the set is required 
to be operated at some distance 
from where the aerial lead is 


of the finished set. 


brought in, it is better to insert the condenser near this — 


similarly, the earth lead condenser not far 
A further 


point, and, 
from where the earth lead enters the house. 


precaution should be taken in the employment of a tele- 
phone transformer with the set, as otherwise the leads to 


Fig. 9.—A view from the top, showing arrangement of the paris. 
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Fig. 7.—Photograph of the front 


Fig. 8.—Details of the two ebonite strips carrying the ter- 
. minals (Clix socke‘s) at the back of the set. 


OCTOBER 28th, 1925. 


FE 
i 2 
15 


oe wo a 


. P. ‘ ~N 
' a MS ot A aT 
a : ` a / 
` : : i 
r * bW : 
< , } Wan. 
: - . ne ee 
: Da : 
è ` ` 
-a o Miann m ee ne ee oe ene © mtg eeeniqer et le a ees 
, OR : i a . oa EAA . 
y 7 PS ee ` 
A At; Sy AR) = 
tè * a i ee ed an . <7 r y 
Tron wa ATON e EAN e es ` 
a . X 5 P ‘ 


the. loud-speaker will be in metallic contact with the 
house-lighting circuit. 

The receiver to be described here incorporates these 
points, and consists of an H.F. stage with plug-in trans- 
former coupling 


, detector valve, and one stage of L.F. 
amplification. 

The particulars of the circuit 
are given in the diagram, Fig. 
1, whilst the general layout is 
shown in Figs. 5, 9, and 10. 
The frame consists of a panel 
gin. x 1gin., and wooden base- 
board measuring 8in. x 18}in. 
Extra support is given to the backboard on which the 
mains unit is mounted by brass rods from the top of 
the ebonite panel through to the top of the board at the 
back, and held in place by nuts with washers. The brass 
rods can be covered by ebonite tube if desired, which 

Will give a better appearance. 

The ‘drawi ings of Figs. 4 and 

5 show the arrangement of 

the components and the 

necessary - drilling for the 
= panel, whilst the wiring can 
easily be followed from Fig. 

10, as this isnot complicated. 


Coils and H.F. Transformer. 


For local reception it will 
always be found best to 
short-circuit the reaction coil 
either with a short-circuiting 
plug or a piece of wire, and 
the only tuning controls will 
then be the two variable con- 
densers for the aerial circuit. 
and the H.F. transformer 
respectively. For the broad- 
cast stations the H.F. trans- 
former coils should be Nos. 
25 and 5o for the primary 
and secondary respectively, 
though for over 450 metres 
it will be found beneficial to 
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Fig. 10.—Comp'ete details for wiring both the receiver and the mains unit. 
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substitute Nos. 50 and 75 
coils, whilst the aerial 
coil with the variable con- 
denser in parallel for 
tuning may be No. 5o. 


The Choice of Valves. 


In the choice of valves 
we. must consider what. 
-will .be the current con- 
sumption in order that 
the lamp which we insert 
in the lamp socket ‘of the 
mains unit may. pass ap- 
proximately:the same cur- ` 


COMPONENTS USED TO 
BUILD THE RECEIVER. 


2 0:0005 mfd. variable con- 
densers (A. J. Stevens). 

1 2-coil holder (Woodhall). 

2 Single coil holders, base 
mounting. i 

3 Valve holders (Athol). 

3 7-ohm filament resistances 
(Burndept). 
2 0 ‘001 mfd. fixed condensers 
è (Dubilier). 

1 000025 mfd. fixed condensers 
(Dubilier). 

1 0:0002 mfd. fixed condensers 
(I granic Freshman). 

3 2 mfd. reservoir condensers 
(Z'.C.C,). 

1 2 megohm grid leak (Dubilier). 

1 Batten type lamp holder 
(G.E.C.). 

1 9 volt Hellesen grid battery 
(A. H. Hant). 

2 L.F. chokes (Radio Instru- 
ments). 

1 Telephone transformer (Lis- 
sen). 

1 L.F. transformer, ratio 4-1 
(Ferranti). 


3 Exide 2-volt D.T.G. batteries 


(Chloride & Electrical Stor- 
age Co.). 

7 Clix plugs and sockets (Auto- 
veyors). 

4 Pillar terminals. 

3 1b. No. 36 Contra (Ormiston). 

3 Pieces micanite 5} x 2}in. 

Set of coils (those illustrated are 
Neatson type), sizes 38, 50, 
50, 75). 


rent. The set is intended 
for valves operating from 
a. 6-volt accumulator, but 
if required the accumula- 
tor can be used as a 4- 
volt instead by simply 
cutting one cell out of cir- 
cuit. If, for example. 
we use two  Burndept 
H.L. 512 type and a 
L..525 for the L.F. stage, 
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Three-Valve Receiver Operating from the Electric Mains.— 
with a 6-vòlt accumulator, we shall require a lamp 
capable of passing 0.49 ampere, which on 240 volts will 
mean that a 50 candle-power carbon filament lamp will be 
required, which will pass half an ampere. 

_If, say, other types of.valves.are used, the same con- 
sideration must be given to see that the current 
consumption: and charging rate approximate to 

the same. It will then require very httle atten- fu 
tion to keep the D.T.G. cells in order. From 
time to time the lamp may be taken out of cir. 
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cuit, so that the accumulators are gradually A E es 


discharged whilst the set is in use, and they 
‘can be recharged again by inserting the 
lamp and leaving it in circuit for a time 
with the filament resistances turned off. 
Under normal conditions, however, the 
lamp will be in circuit whilst the set is 
in use, and the balance will be main- 
tained. The accumulator should, of 
course, be topped up from time to time . # 
with distilled water as evaporation takes 
place. It should be remembered that 
the lamp will radiate a good deal of 
heat, so that if it is desired to box up | 
the set it will be better to fix the lamp on fie: top of 
the set where heat radiated will not matter. 
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Connecting Up. 


After the set has been assembled and is ready for 
use, the two terminals for connection to the mains 
should be connected to a length of flex, on the other 


end of which is a lamp fitting for an electric lamp socket.. 


When the lamp socket has been placed in the holder and 
the switch turned on, the lamp at the back of the set 
should light up. Fhe correct-way round for the socket 
can be found by trial. The flexible connections to the 
accumulators should preferably be of different colours— 
red for positive and black for negative—or be otherwise 
suitably marked, so as to be sure that the batteries are 
connected up the right way round. Now see if, when 
the filament resistances are turned on, the valves light up 
correctly. If all is well, the current should be switched 
off and the three leads with Clix plugs inserted in the 
sockets should be connected up to tapping points on the 
resistance. Do not readjust the tapping points with the 
current on, but, as a precaution, turn it off each time 
when a change is to be made. It is quite a simple matter 


Fig. 11.—A side view 

cf the set, showlng 

valves and coils in 
place. 
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to find by trial the best positions, but, if a milliampere 
reading from, say, 0-10 milliamperes, is available, it is 
more convenient and quicker to insert this in between the 
Clix plug and the Clix socket of each valve in turn, and 
adjust the resistance tapping until the meter reads cor- 
rectly. Thus, using Burndept valves again as an example 
and referring to the tables of page 430 of The Wireless 
World for September 30th, we see that for H.L.512 
valves the plate current reading in milliamps given in the 
second column will indicate the plate voltage as given in 
the first column. For the last valve, which may be, say, 
an L.525, we refer to page 431, where we find that if our 
grid bias is, say, 8 volts negative and our milliammeter 
reads 4.15 milliamperes, then the plate voltage which 
we have tapped off is roo. z 


TREND OF GERMAN BROADCASTING. 


HERE are to-day twenty broadcasting (including 
secondary) stations in Germany, with five or six more 


in prospect, says a correspondent of the Radio Supple- . 


ment. How many stations, one after another, can be 
established without interference it is hard to say, but the 
subject perturbs the experts at present. Germany is link- 
ing up all her broadcasting stations so that local pro- 
grammes, or items from programmes, may be transmitted 
over the whole country. While this linking up is pro- 
Core rapidly, the general opinion of those whose 

eas are worth while is that, if it were possible to cover 
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the land effectively from one central broadcast station, 
so that even the simplest receiving set would get efficient 
service, this would be the best solution of the problem 
which is exercising the minds of many. 

The sending stations in Germany are erected and main- 
tained by the postal authorities, though the programmes 
are provided by private concerns. The German Post 
Office is paid through the manufacturers of wireless 
apparatus in such a way that the quality of the pro- 
grammes and the development of radio depend on the 


_ numbers participating. 
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Radio Experimental Society of 
Manchester. 


The Society’ s winter session is now in 


full swing, an extremely interesting series — 


of lectures anne been arranged. Experi- 
mental work. is also being carried on, the 


Society having acquired the nucleus of a 


wireless laboratory for- that purpose. An 
extremely accurate wavemeter, capacity 
box, resistance box, microammeter, and 
milliammeter are all at the members’ dis- 
posal to assist them in their experimental 
work, and advice and assistance will be 
willingly given To broadcast listeners in 
the district. 

Transmission tests are being carried 
out bi-weekly on 150 to 200 metres dur- 
ing broadcasting hours, and reports will 
be welcomed by the Hon. Sec. (Call-sign 
2FZ.). 

Commencing. on October 9th, “ experi- 
mental ° meetings will be held on alter- 
nate Fridays. 

The Hon. Sec. will be pleased to give 


information to -prespective members. 
Hon. Sec.: Mr. E. Butterworth, B.Sc., 
A.Inst.P., 102, Grenville Street, 
Stockport, , 

0000 


St. Pancras 1925 Radio Society. 

This new society has been formed to 
incorporate the Kentish Town and Dis- 
trict Radio ‘Society on the dissolution of 
the original St. Pancras Society. 

The hesddaariers are at the JI..C.C. 
Men’s Institute at Carlton Road, Kentish 
Town, N.W., where there is a lecture 
hall to accommodate an audience of about 
400. Lectures: are given twice a week, 
on Mondays (theory and practice of wire- 
less transmission and Morse) and Thurs- 
days (electricity and magnetism, physics, 
elementary theory of wireless, and prac- 
ticał work). The hours are from 7.45 
p-m. to 9.45 p.m. 

Practical work can also be carried out 
by members during the rest of the week. 
There are metal, woodwork, and testing 
facilities, and material is also available 
for making up sets for experimental pur- 
poses. 

The present membership is about 80, of 
which 20 are following regular lectures, 
and new members are cordially invited. 
Particulars of membership may be ob- 
tained from the Hon. cretary : Mr. 
Ralph JInd--n, 34, Norfolk Street, 
Strand, W.C.2 
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Iford and District Radio Society. 

The last two fortnightly meetings of 
the Society have been of exceptional 
interest to experimenter and short-wave 


Report, 


Wireless 
"World 


NEWS FROM 
"THE CLUBS: 


‘Secretartes. of Local Clubs are invited to send in for ead club. news of general interest. 


EE alike. ` Mr.. Mayer (2ZZ), who 


-has- for - some time- been. working to 
a parts of the globe on wavelengtifs 


rom 2t'to- 45 metres, gave a careful 


account of his experiences. lt was then 


disclosed that transmission on this wave- 


band had so far succeeded as tu allow 
frequent communication with the East, 
day or night, with very low power. 
Mr. Mayer's experiences were followed 
up at the next gathering of the Society 
on Oct.. 15th by a discussion ‚on the 
merits and demerits of existing commer- 
cial apparatus. Mr. Payne, Mr. Nickless 
(2KT), Mr. Ashton Cooper (STR), Mr. 
Lassman (2PX) moyiga useful infor- 
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FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 28th. 


North Middlesex Wireless Society.—lec- 
ture: ‘' Distortionless Reception of 
Broadcasting.” By Mr. A. 1L, Kirke, 
of the B.B.C. 


MONDAY, NOVEMBER 2nd. 


Swansea Radio Society.—Exrchange and 
Mart Night. 


TUESDAY, NOVEMBER 3rd. 


Lewisham and Bellingham Radio Society. 
—Lecture: “ Low Loss Coils.” 


WEDNESDAY NOVEMBER (th. 


Institution of Electrical Engineers (Wire- 
lees Section}).—Ordinary Mecting. 


Golders Green and Hendon Radio Society. 
—Fourth Lecture: ‘undamental 
Principles of Radio Reception.” By 
Mr. Maurice Child. 
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mation and advice to intending operators 
on the wavelengths referred to. 

The secretary of this Society is 
organising closer working with kindred 
associations with a view to spreading the 
study of radio. The Society’s address is 
241, High Road. Ilford, Essex. 
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Woolwich Radio Society. i 

An idea of the numerous activities of 
the Society was given in the Secretary's 
read at the Seventh Annual 
General Meeting on. October 7th. During 
the past year there have been 11 lectures, 
10 short papers, discussions, and demon- 
strations, 5 visits to places of wireless 
interest, 5 inter-society visits, 3 field 
days, a club dinner, and a såle of surplus 
wireless gear. 

New officers have been appointed for 
the ensuing season, but Mr. A. F. Bartle 
has been re-elected President., 

The subscription has been increased by 
2s. 6d. to meet additional expenses, and 
the resolution has been made to continue 
publication of the Society’s monthly 
magazine, “The Oscillograph.” 


All photographs published will be paid for. 


The Society has now obtained a trans- 
mitting licence, with the call sign SWS, 
and progress is being made in the con- 
struction of a transmitter. 

Hon. Secretary: Mr. H. J. South, 42, 
Greenvale Road, Eltham, S.E. 
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Nottinzham and District Radio Experi- 
mental Association. 


The first meeting of the new session 
opened auspiciously with a large attend- 
ance on October 7th, when Mr. H. B. 
Old (2VQ) delivered a lecture on ‘‘Short | 
Wave Work: 20-90 metres.” The lec- - 
turer dealt essentially with the practical 
side of his subject, describing the two 
short-wave receivers that he employs. 
The first, built on conventional lines, 
consists of. a detector and L.F. ampli- 
fier, with loosely-coupled aerial circuit, 
whilst the second embodies the Reinartz 
principle. The lecturer expressed a pre- 
ference for the latter set for C.W. recep- 
tion, but considered the ordinary receiver 
as more suitable for telephony. 

At the close of his lecture Mr. Old 
gave an interesting demonstration of the 
two receivers in operation, and inter- 
cepted a number of Continental and 
American transmissions. 

On November 18th Mr. Fielder, engin- 
eer at the Nottingham broadcasting 
station, will describe the new B.B.C. 
receiving station at Hayes. 

Hon. Secretary: Mr. M. Allan, 71, 
Burford Road, Nottingham. 
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Golders Green and Hendon Radio Society. 


With reference to the prizes won on 
the occasion of the Society’s field day 
on July 19th, the following awards were 
made, in addition to those referred to 
in The Wireless World of October 7th: 

A pair of headphones each, presented 
by Mr. Leslie McMichael, were won by 
Messrs. MacCabe, Thorpe, and Bremner, 
jun., for the most rapid dismantling and 
re-erection of their station. Prizes. given 
by the Radio Communication Co. and 
Portable Utilities, Ltd., will be competed 
for at a later date. 

Mr. Maurice Child’s lectures on ‘‘The 
Fundamental Principles of Radio Recep- 
tion’’ are meeting with great apprecia- 
tion. On October 7th members enjoyed 
a visit from Mr. P. K. Turner, who occu- 
pied the latter part of the evening with 
a fascinating description of his five-valve 
reflex supersonic heterodyne receiver. 

Hon. Secretary: Mr. W. J. T. Crewe 
(ZAKS), “The Dawn,” 111, Prince’s 
Park Avenue, N.W.11. 
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Three Years of Broadcasting. 

The third birthday of the B.B.C. falls 
on Saturday, November 14th, and efforts 
are being made to provide listeners with 
a festival week covering the period from 
the Sunday previous up to the anniversary 
day. 

0000 


A Gala Week. | 
The services of all the members of the 
staff will be requisitioned to make this 
a real gala week, although to guard 
against some of them falling short of 
- expectations the broadcasts will be 
liberally besprinkled with “stars.” 


oooo 


Sunday. 

On Sunday, November 8th, there may 
be a two hours’ performance of a well- 
known musical play with an all-star cast, 
while in the’ evening the Bishop of St. 
Albans will preach from St. Martin's 
Church. We shall also hear De Groot. 


EXCELSIOR! 


which the 2LO orchestra will give selections while fiyi 


Lv 
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By Our Special Correspondent. 


Monday. 

On Monday the broadcast in connection 
with the Lord Mayor’s Show will take 
place. A microphone will be installed in 
a window in Fleet Street and a literary 


celebrity and some children may take part | 


in the transmission. In the evening Sir 

Edmund Gosse will talk on humour in 

great books. The Guildhall Banquet 

speeches by the Prime Minister and other 

notabilities will’ also be broadcast. 
oo0oo0o0 


Tuesday. 

Tuesday will be another all-star -day 
and the B.B.C. hope to put on that 
famous trial scene ‘‘ Bardell v. Pick- 
wick,” with real legal luminaries in the 
studio. Mr. Philip Snowden may also 
be expected to broadcast that evening. 

0000 


The Military Tattoo. 
The Military Tattoo which was origin- 
ally announced to take place on November 


Novelty is believed to be the aim of the latest broadcasting * stunt,” in 


The photograph depicts 


ng. 
members of the orchestra embarking for r trial trip. 
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PICALITIES 


2nd, has been transferred to this Tues- 
day evening. 
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Armistice Day. 

Wednesday’s broadcasts will. include 
Sir Edward Elgar conducting “For the 
Fallen,” and a special relay from Canter- 
bury Cathedral with an address by the 
Archbishop of Canterbury. Captain 
Reginald Berkeley ig also contributing 
a play, specially written for broadcast, 
in the evening of Armistice Day, entitled 
“The White Chateau,’ with music by 
Mr. Norman O'Neill. The ‘‘ Roosters” 
will provide a special concert, and the 
dance music from the Hospital Ball at 
the Albert Hall will be broadcast from 
11 p.m. till 2 a.m. 


oo00 


Thursday. 

On Thursday evening November 12th, 
the National Institute of Industrial 
Psychology is holding its annual festival 
dinner at the Trocadero. The speeches 


to be made by the Prime Minister and 


Mr. J. H. Thomas will be broadcast. 
0000 ° 
Friday. 
On Friday another ‘‘ Round the Con- 
tinent ’’ broadcast will be given, and one 
of the most famous revue stars (of the 
male sex) will probably broadcast on that 
evening for the first time. 
. 0000 


Saturday. 

On Saturday a staff concert will fill the 
programme. Miss Nellie Wallace will 
also appear before the microphone during 
the evening. 
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British Wavelengths. 


Several minor alterations in the wave- 
lengths of British stations have recently 
been made, but they only amoynt to a 
metre or thereabouts in each case. They 
are adjustments effected for valid reasons, 
but it is well to note that they are liable 
to variation and must not be taken as 
constant. In the present difficult position 
as regards European jamming, the B.B.C. 
can never say precisely what a station's 
wavelength will be from day to day, and 
it has always been made clear that there 
is a margin of about one per cent. each 
way in connection with wavelengths as 
announced. 
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Interference. 


The basic consideration is that the 
interference problem in Europe has become 
so complicated as to render a published 
wavelength unreliable. If the wavelengths 
were strictly adhered to according to the 
published figures, some’ experimenters 
might be helped, but the broadcast ser- 
vice as a whole would suffer, since there 
is no doubt that transmissions would be 
seriously interfered with by foreign 
stations. Only after the further tests on 
the new wavelongtl allocations, to which 
reference has already been made in The 
Wireless World, have been definitely 
proved to be free from interference, will 
it be possible to say the exact wavelengths 
on which stations are transmitting. 
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Do Storms Affect Reception ? 


A Soottish report to the B.B.C. stated 
last week that during high south-westerly 
winds or. storms reception from near 
stations was very weak, while distant 
stations were received at very good 
strength. The captain of an Irish boat, 
who invariably listens during the cross- 
ing, now writes to say that he has had 
several experiences of a like nature, and on 
some occasions has been unable to pick up 
any British station, although he has had 
no difficulty in tuning in to Continental 
stations “all round the dial.” The B.B.C. 
` ask me to invite listeners to report to 
Savoy Hill what stations come in best dur- 
ing the next south-westerly gales. Infor- 
mation would be of particular use from 
Kent, Sussex, and Hants. 
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. Rev. Studdert Kennedy. 


“ Woodbine Wilie,? as the Rev. 
Studdert Kennedy was affectionately 
called during the War, when he was one 
of the most popular chaplains in the firing 
line, will broadcast from Bournemouth on 
November 8th. 
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Stereoscopic Broadcasting. 


Excellent reception was obtained at the 
first transmission of stereoscopic broad- 
casting in this country from the Shaftes- 
bury Theatre. This broadcast was car- 
ried out through all stations, and -was a 
preliminary test intended mainly for the 
guidance of the engineers. At the same 
time experiments were tried indepen- 
dently, with the view of improving the 
general results of this type of transmis- 
sion. The result was that a marked dif- 
ference was noticeable when ‘‘Dear Little 
Billie ’’ was broadcast. The acoustic 
effect was about right, and objectionable 
echo which is usually due to the reflec- 
tion of sound from the flies was 
eliminated. 


0000 
A Great Improvement. 


Theatre broadcasts have usually indi- 
cated an absence of full, rounded sound. 
The effect has been that an acoustically 
flat sound picture was received, and the 
listener got no impression of the position 
occupied by the various artists or instra- 
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FUTURE FEATURES. 
Sunday, November Ist. 


Lonpon.—3.30 p.m., Light Russian 
Programme. 


BIRMINGHAM.—93.30 p.m., Sym- 
phony Concert. 9.20 p.m., In- 
strumental Programme by the 
Olof Soloist Sextet. 


CarpIrF.—9.15 p.m., Symphony 
Concert. Parry Jones (Tenor). 

MANCHESTER. — 9.15 p.m., The 
Casano String Octet. 

ABERDEEN.—9.15 p:m., Amalgam- 
ated Musicians’ Union Con- 


cert, relayed from the Music 
Hall, Aberdeen. 


ooco 
Monday, November 2nd. 
Lonpox.—8 p.m., Military Tattoo. 


Mantnesrer.—8 p.m., “A Fool’s 
Paradise,” by Sydney Grundy. 
NEWCASTLE. — 9.15 p.m., “The 
Burglar.” 
ABERDEEN. —8 pa “Les Cloches 
de Corneville ? (Planqnette). 
cooo 


Tuesday, November 3rd. 


MANCHESTER. —7.40 p.m., ‘‘ Round 
the Table,” a Discussion be- 
tween Prof.. T. H. Pear and 
Dr. Stanley H. Jackson. 


oo0oo0oo0o 


Wednesday, November 4th. $ 


: BinwincHaM.—8 p.m., Concert by 


the City of Birmingham Police 


l ; Band. 


Berrasr.—7.30 p.m., English and 
French Orchestral Music. 
oo0oo0oo 


Thursday, November 5th. 


Lonnon.—7.20 p.m., The Halle 
Orchestra, conducted by Sir 
Hamilton Harty, relayed from 
the Pree Trade Hall, Man- 
chester. 


e 


ooo0oo 


Friday, November 6th. 


BouRrNEMOUTH. — 8 p.m., Elgar, 
Stanford. 
MANCHESTER.—8 p.m., Concert 


relaved from the Houldsworth 
Hall. 


ABERDEEN.—8 p.m., “The Evolu- 
tion of the Dance.” 


: Grascow.—8.20 p.m., Scots Lec- 
ture Recital. 
ooo0oo0o 


Saturday, November 7th. 


Lonnon.-—9 p.m., *“ Radio Radi- 
ance’ (8th Edition). 


Grascow.—7.30 p.m., Light Or- 
chestral and Ballad Pro- 
gramme. Relaved to 5XX. 
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mentalists. In order to secure a similar 
effect to that received in the two ears 
of the listener, two microphanes were in- 
stalled to register intensity and tone 
values. By this means the listener got 
very much the same impression as if he 
had been standing in front of the foot- 
lights in the theatre with his eyes shut; 


that is, the reproduction so closely re-- 


sembled the original that, judged by the 
faculty of hearing alone, the listener 
could not tell whether or not he was pre- 
sent at the actual performance. 


oo0oo 


Two Receivers. 


For the fuller development of this idea, 
it will presently be necessary to use two 
headphones, each connected to a different 
receiver, one tuned to 5XX and the other 
to the local station, and so adjusted that 
the strengths received are approximately 
equal. lf loud-speakers were employed, 
an almost negative’ effect would be pro- 
duced, as the sound intended for one ear 
would reach both ears. When the new 
type of transmission has been further per- 
fected, listeners will be given an oppor- 
tunity of tuning in, but in the meantime 
they should begin experiments on their 
own account, by emploving two separate 
receiving sets. Further Sotails will be 
given at the right time as to how they 
must use the sets to the best advantage. 


ooo0oo0o 


Outside Broadcasts. 


One of the difficulties of outside broad- 
casts was demonstrated forcefully in con- 
nection with the transmission which had 
been arranged on the day of the Prince 
of Wales’ return. A microphone was in- 
stalled in the window of a Victoria Street 
stores with the object of picking up the 
sounds of the cheering crowds; but, un- 
fortunately for listeners, His Royal High- 
ness was fifteen minutes in advance of 
schedule time, and the microphone could 
not be switched on until his carriage had 
passed. This shows the vital importance 
of the time schedule in a broadcast of 
such a nature. . é 


cooo 


Was it the Weather ? 


When, moreover, the microphone was 
brought into use, the noises of the multi- 
tude were very subdued. The adverse 
weather conditions, no doubt, had a 
dampening effect on the public's spirits. 


oo0oo0oo 


“Round the Table.” 


Starting in the first week of Novem- 
ber, a series of discussions entitled 
“Round the Table,” is being organised 
by Manchester station, with the co- 
operation of Professor T. H. Pear, Pro- 
fessor of Psychology at Manchester 
University. The first discussion is to 
take place between Professor Pear and 
Dr. Stanley H. Jackson at 7.40 on 
November 3rd. They have chosen as 
their subject: ‘‘ What is Intelligence? ” 
This will be followed by further debates 
in which women as well as men will take 
part. 
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= T PRODUC TION TO O WIRELESS : 


Power and Energy in Electrical Circuits. 
By N. V. KIPPING and A. D. BLUMLEIN. 


E now come to the consideration of what is 
' called ‘‘ power.” Let us return for this to our 
example of a water pipe and paddle (Fig. 1). 


In this the water will not flow continuously unless the . 


paddle is turning, and the paddle will not turn unless 
some power is applied to it. Power is not merely 
‘< push,” as one might say; it is a combination of 
‘ push” and the rate of pushing. That is to say, the 
same power might be used either to puan a heavy thing 
slowly, or a light thing fast. The 
‘“ push ’’ of the paddle is usually 
known as “‘ pressure,” and the rate 
of pushing comes to the same thing | : 
as the rate of flow of the water. The : 
power supplied to the paddle used in 
circulating the water round the pipe 
is measured by multiplying pressure 
by rate of flow. In the case of an 
electric circuit, then, the power sup- 
plied by, the battery is measured by 
e.m.f. xcurrent. Power is talked 
about in ‘‘ watts,” and the watt has 
been chosen so that 
I watt=1 volt x1 ampere. 


Calculation of Electrical Power. 
For instance, if a battery of 3 volts is driving a current 


of 4 amperes through an electrical system, the power, 


supplied by the battery is 4 x 3=12 watts. 
We often see on electric 
appliances, such as an elec- 


t 


200 V.—30W.” 


Fig. 1.—The power expended 
by the pump in forcing water 
through the pipe is propor- 
tional to the pressure exerted 
and to the rate of flow. 


the e.m.f. used on many local 


to light the lamp properly. From this we know that the 


` O 
current flowing through the lamp must he =0.15 


ampere. Another way of saying this is to say that the 
lamp absorbs a power of 30 watts (when properly alight). 

From this we can find the resistance of the lamp, 
because we know that an e.m.f. of 200 volts is driving 
a current of o.15 ampere through it. This means that 
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In this series of articles the fundamental 

principles of electricity and magnetism 

are presented in such a form that they 

may readily be understood by the 
beginner. 


The nature of electrical pressure, cur- 

rent and resistance and their relation, as 

set forth in Ohm’s Law, were dealt with 

in the previous issue. 

ment the meaning of electrical power 

and energy is explained with numerous 
practical examples. 


Se ccc er eccccer set ecsccccgnenevessseears 


tric lamp, markings such as 
This 
_ means that the lamp has been 
designed for use with a bat- 
tery of zoo volts—which is 


lighting systems—and that a 
power of 30 watts is required 


. 200 TE : 
the resistance PTE = 1,333 ohms. This is the resist- 


ance of the very fine wire which is used for the filament 


of the lamp. Whenever a current flows through a wire, 
the wire gets hotter to some extent, depending on ¢he 
current flowing and the resistance. In the case of the 
lamp, the very thin wire has a high resistance, and it is 
possible to choose a current which will cause it to become 
white hot and give out light. The resistance of the lamp” 
is calculated so that the current 
which will be pushed through it by 
the e.m.f. of the system is sufficient 
to make it white hot- without melting 
it. If it is used on a system of a 
different e.m.f., the current pushed 
through it will either be greater or 
less than the right amount, and the 
filament will either melt or only glow 
dimly. If too much current flows 
through any part of a circuit, it may 
get dangerously hot and cause a fire. 
or, at any rate, be damaged itself. 
To prevent this, “‘ fuses’’ are used. 


In this instal- 


"A fuse consists of a small length of wire with a low melt- 


ing point, the thickness of the wire being chosen so that 
as soon as the current in the circuit reaches too high a 
value for safety, the circuit is opened by the melting of 
the fuse. 

While speaking of damage to circuits, it is worth men- 
tioning that not only may conductors be damaged by too 
much current, but insulators by too much voltage. For 
instance, if a battery of sufficient voltage is connected to 
two separate wires lying side by side in the air, a spark 
will pass from one wire to the other across the air. The 
insulator (the air) is said to have broken down. This 
action is similar to the bursting of a boiler due to too 
great a steam pressure. 


Transformation of Energy. 


We have already said that the lamp absorbs power. If 
there were no current flowing in the lamp, no power would 
be absorbed, and the filament would not be heated. We 
get the idea, then, that the power is used in heating the 
filament. In fact, power can never be lost; it always 
appears again in some other form, if not in heat then as 
some other form of energy such as light or mechanical 
power. The power supplied whenever current flows 
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Iniroduction to Wireless Theory.— 
through a resistance goes ‘in heating the resistance, though 
in many cases the heating is so slight as not to be 
noticeable. l l 

In electrical circuits, power is measured in watts, but 
other branches of engineering generally use ‘‘ horse- 
power” as a measure of power.- One horse-power is 
equal to 746 watts. g 

When we connect our lamp.to a local electrical supply 
system, we are charged for using their power, but we are 
charged more for using 30 watts for an hour than for 
using 30 watts for a minute—in fact, sixty times as much. 
We are charged, then, not only for the power we use, but 
also for the length of time we use it. If we used a power 
of 30 watts for 1 hour, we should be charged as much 
as for 60 watts for 4 hour, because in each case we have 
used 30 watt-hours of energy. An amount of 1,000 watt- 
hours of energy constitutes one Board of Trade Unit. 

We see, then, that energy is the name given to power 
used for a certain time. 
simple circuit of a battery connected across a resistance, 
as in Fig. 2. Here the total resistance in the circuit is 
to ohms, and the e.m.f. is 5 volts, which gives us a 
current of 4 ampere. We are now able to say that the 


20HMS 


5OHMS 


is $x 5=2} watts, and if the 
current flowed for 2 hours 
the energy expended by the 
battery would be 5 watt- 
hours. | 

As we haye said before, 
in the circuit of Fig. 2 an 
e.m.f. of 2x$=1 volt is 
used in driving the current 
through the internal resist- 
ance of the battery. This 
represents a power of 4 watt. The remaining 2 watts is 
used up in the 1-ohm, 2-ohm, and 5-ohm resistances in 
amounts of } watt, $ watt, and 14 watts respectively, 
thus accounting for the whole of the 24 watts supplied 
by the battery.. 

Power in Terms of Current and Resistance. 

We now know that for a certain resistance with a 
certain current flow- 
ing through it we 
can calculate the 
driving e.m.f. or 
voltage across the 
resistance. Hence 
we can calculate the 
power absorbed by 
the resistance. The 
potential drop, or 
voltage across the 
resistance = resist- 
ance x current, and 
the power absorbed 
by the resistance 
=current x voltage. 
Therefore the power 


10HM 


¢20HMS 
EMFSVOLTS e RESISTANCE 


Fig. 2.—The power supplied 
by the battery in this circuit 
is 2} watts, since a current of 
} ampere is being driven 
through the circuit by an 
e.m.f. of 5 volts. 


SCALE MARKED IN AMPERES 


TERMINAL ‘TERMINAL 


PULLEY 


SPRING 


Fig. 3a.—Schematic diagram of the 
mechanism of a heé-wire ammeter. 
equals current x 


current x resistance =current? x resistance. If I 
current and R the resistance, the power = 1°R. 


is the 


Now let us refer again to the - 


power supplied by ee. 


- pulley, and so move t 
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In Fig. 2, then, the power absorbed in the 5-ohm re- 
sistance =$ x $ x 5=1} watts. Then, no matter what else 
is in a circuit, we can always calculate the power absorbed 
in a resistance forming a part of it, provided we know 
the current flowing through it. This power is changed 
into heat, and if the current is too large the value’ of 
I R` becomes .too 
large for safety, 
causing damage to 
the circuit. | 

It is not only for 
lighting and room- 
heating purposes 
that the change of 
electrical energy 
into heat energy is 
useful. In a valve 
the heating of a 
wire by the passage 
of current is used 
to heat the filament 
of the valve and 
so accelerate the 
movement of electrons from it, as we shall see later. 

Another interesting application is to be found in a 
simple little instrument for measuring current, called a 
hot-wire ammeter. In its simplest form this device con" 
sists of a fine wire stretched between two terminals. 
From the middle of this, a thread is stretched, tending 
to make the wire sag. This thread passes round a tiny 
pulley wheel and on to a fine spring, which keeps it taut. 
A pointer is fixed to the pulley wheel, so that if the sag 
of the wire increases, the thread will move, turn the 

fe pointer over a scale. Fig. 3a 
shows the arrangement schematically. 

When a wire becomes hot, it expands, so that when 
a current passes through the wire of the ammeter it will 
expand by a certain amount, depending on how hot it 
gets, and, therefore, on thecurrent flowing. The movement 
of the pointer, then, is a measure of the sagging of. the 
wire, and so of the current flowing. The scale is so 
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Fig. 3b.—Typical hot-wire ammeter in 


common use for measuring the aerial 
current of low-power transmitters. 


` marked that the current can be read off directly in 


amperes. 
A typical hot-wire ammeter, such as is often used for 
measuring aerial currents, is shown in Fig. 3b. 


(To be continued.) 


OUR INFORMATION SERVICE. 
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So great has been the response to our invitation to 

readers to forward their technical problems to “ THE 

WIRELESS WORLD” Information Department for 

replies free of charge, that we feel fully satisfied as to 
the need that has existed for such a service. 

To assist us and to avoid delay, we ask our readers to 


head their questions “ Information Dept.,” and to 
limit themselves to one question at a time. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
g o 


Correspondence should te addressed to the Editor, “ The Wireless World,” 138-140, Fleet Street, E.C.4, and must be accompanied by the write:’s name and addres. 


SWEDISH SHORT-WAVE TESTS. 


Sir,—Many will doubtless be interested to know that a 
special series of test transmissions for the further study of 
night effects, and particularly of ‘‘ fading,” will be sent out 
from the well-known amateur station SMXR (Sweden) every 
Friday from now onwards. l 

These transmissions will be on a wavelength of approximately 
60 metres, and will commence at 10 p.m. (G.M.T.) with the call, 
“ ILIDO DE SMXR,” continued for five minutes and followed 
by other matter. The Morse system will be used, but to facili- 
tate reports from all countries the. well-known International 
Language (‘‘Ido’’) will be employed. Reports should be sent 
and will be acknowledged in this language. Reception post- 
cards in this language can be obtained free by sending stamped 
addressed envelopes to the writer, and users are particularly 
desired to insert the “ fading period.” 


These reports should be. sent direct to Injeniore A. Lindstrom, 


_Krokvagen 12, Enskede (Sweden). 


Although the tests will be made on low power, SMXR'’s 


signals are usually readable beyond Europe. 
E. H. TURLE, Member I.R.E.. 
Hon. Sek., Seciono Britania, Internaciona Ido-Radio-Klubo. 
Deerhurst, Beckenham, Kent. 


AN “ALL-ROUND” WIRELESS EXHIBITION. 


Sir, —I shall be glad of an opportunity of inviting the atten- 
tion of your readers to the following points :— 

During the last three years the National Association of Radio 
Manufacturers have organised a “ Wireless Exhibition,” and 
whilst these have been thoroughly well arranged there can be 
no doubt that it would be more appropriate to call the outcome 
of their efforts an “ Exhibition of Popular Wireless Receivers 
and Accessories,” since the apparatus shown is restricted to the 
kind which is of interest solely to those known, for want of 
a better name, as ‘“ Broadcast Listeners.” 

Exhibitions of the kind referred to do, of course, provide 
an opportunity for every manufacturer to see the products of 
certain competitors, but, on the other hand, the constitution 
of the organisers exclude many other manufacturers from exhi- 
biting, and therefore the Exhibition cannot be. regarded as 
completely representative, even of British manufacturers of 
breadcast receivers. 

I would like to suggest to all parties concerned that it might 


be advantageous on some future occasion to organise a truly. 


‘* Wireless Exhibition,’ open not. only to manufacturers of 
receiving sets and accessories, but what is equally important, 
to the manufacturers of the plant and instruments required 
on the engineering or transmitting side of radio telephony 
and telegraphy. 

It is generally admitted that the technical quality of radio 
telephony broadcast in this country is of a very high order, in 
consequence of which, manufacturers of transmitting, as well as 
receiving apparatus, have received many enquiries from 
abroad, from which fact we can assume with reasonable safety 
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that an exhibition covering every application of wireless 
telephony and telegraphy, both from the transmitting and the 
receiving side, would attract the attention, not only of the 
public and the manufacturers, but also that of prospective 
buyers from abroad. | : 

An exhibition on these lines, therefore, would be certain of 
success, and might confer great advantages on this branch cf 
the British engineering industry. 

Incidentally, sach an exhibition might help everyone con- 
cerned to realise that the prosperity and employment resulting 
from the extensive sale of receivers, accessories and journals, 
depends in the ultimate sense on the engineers who design 
the transmitting equipment, and when the complexity of 
the radio engineers’ work is appreciated, it will be seen that 
these men need the widest possible training and experience. 

Ruislip, Middlesex. L. F. FOGARTY. 


WIRELESS APPARATUS AND LIGHTNING. 


Sir, —A few instances have been reported during the past 


- sammer of wireless apparatus being destroyed by'lightning, but 


considering the number of aerials now .in use the damage has 
been unexpectedly small. The extent to which aerials are 
affected by lightning discharge, and the results likely to arise 
therefrom are-questions of practical importance to all users of 
wireless apparatus, and an attempt is being made to collect 
information relative to actual cases in which aerials -and 
apparatus have suffered in this way. I should be glad if | 
may use the publicity of your columns to ask anyone, and 
everyone, whose apparatus has been damaged, to forward full 
information to me at the address given below. The data par- 
ticularly required are :— 
(a) The date and time of the occurrence. 
(6) The position and approximate dimensions of the aerial. 
(c) The nature and position of the earth connection. 
(d)-A brief description of surroundings, t.e., position of 
adjacent houses, trees, telephone wires, etc. 
(e) Whether the aerial was directly earthed or whether either 
receiving or transmitting apparatus were in circuit. 
(7) The fullest possible description of the incident and the 


nature of the damage done. ; : 
CECIL L. FORTESCUE. 
City and Guilds (Engineering) College, 
Exhibition Road, S. W.7. 


GERMAN AMATEUR TESTS. 


Sir, —I have been advised by German KY5, Herr Fritz 
Sabrowsky, of Stuttgart, that he 1s transmitting on Wednesdays 
and Saturdays from 2300 to 0200 the following morning, on a 
wavelength of 46.5 metres, and would welcome reports. He 
uses 40 watts input (D.C.) on a 3-coil Meissner. 

London, S.W.11. C. W. PICKEN. 
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Definitions of Terms and Expressions commonly used in Wireless 


' 


Centimetre (units of inductance and capa- 
city). The dimensions (f.e., the units 
expressed in terms of length, mass 
and time) of inductance in the C.G.S. 
electro-magnetic system and of capacity 
in the C.G.S. electrostatic system of 
units are both length, and for this 
reason the C.G.S. unit of each of these 
quantities is sometimes named the 
centimetre. 

One centimetre of inductance is 
equivalent to 10--° henry, or one micro- 
henry equals 1,000 centimetres. 

One centimetre of capacity is equiva- 
lent to ssa5 of a microfarad. 1,000 
centimetres=1 jar. 


C.G.S. Units. See AB30LUTE UNITS. 


Characteristic Curve. Any graph show- 
ing the relationship between two vari- 
able interdependent quantities such as 
E.M.F. and current. See Static 
CHARACTERISTICS (of valve). 


Charge. (a) The quantity of electricity 
contained by a condenser or an isolated 
conductor. 

(6) The number of ampere-hoars 
which an accumulator can give out on 
being discharged. 

Chatterton's Compound. An adhesive 
insulating compound which is easily 
melted by moderate heat. ¢ ` 


Choke or Choking Coll. A coil wound to 
have a large reactance at a given fre- 
quency compared with its resistance. 
For use on low frequencies the coil is 
usually wound on an iron core, either 
fixed or movable. whereas for radio 
frequenctes the coil is wound on a core 


of non-magnetic material. See ALTER- 


NATING CURRENT Curcurts and AIR 
CORE CHOKE. 


Choke Control. A system used in wireless 
telephony for modulating the high-fre- 
quency oscillations. Two valves are 
fed from the same source of H.T. 
‘supply through a highly inductive 
choking cow, one of the valves pro- 
ducing the countinuous high-frequency 
oscillations. The audio-frequency oscil- 
lations are applied to and amplified by 
the second valve and by reason of the 
choke in the plate circuit these low- 
frequency oscillations are applied to the 
plate of the oscillator valve, causing 
the high-frequency oscillations to vary 
in anplitude at the audio-frequency. 
See MODULATION. 


Chopper. See Ticker. 


Telegraphy and Telephony. 


Circular Mil. The area of a circle.one- 
thousandth of an inch in diameter. 
Sometimes used as a measure of the 
cross-sectional area of a wire. 


Cleats. Porcelain insulators for fixing 
wires to walls, ete. 


Click Method. Refers to a method for 
measuring the wavelength of a tuned 
circuit. When an oscillating valve cir- 
cuit is loosely coupled to a tuned cir- 
cuit it is found that the oscillations 
suddenly cease when the two circuits 
are brought into resonance. Thus by 
varying the tuning of one of the cir- 
cuits so that it passes through the point 
of resonance with the other a click is 
heard in the telephones, exactly at the 
point of resonance, this click being due 
to the sudden cessation and recom- 
mencement of the oscillations. 


Clicks. Name given to certain kinds of 
atmospherics which give sudden sepa- 
rate clearly defined sounds in the tele- 
phones; usually heard during the 
cooler seasons of the year. 


Close Coupling. See TicuHr COUPLING 
and COEFPICIENT OF COUPLING. 


Closed Core Transformer. A transformer 
with its magnetic circuit consisting en- 
tirely of iron, no air gap being in- 
cluded. 


Coefficient of Amplification. 
FICATION CONSTANT. 


Coefficient of Coupling. The ratio of the 
mutual inductance to the square root 
of the product of the individual sel/- 
inductances of two circuits which are 
inductively coupled together. If the 
mutual inductance between—two coils is 
M and the individual inductances are 
L, and L, respectively, the emo 

VLL. 

Coefficient of Mutual Induction. If two 
circuits are so. placed that lines of mag- 
netic force are linked. with one of the 
circuits when current flows in the 
other, those two circuits are said to 
possess mutual inductunce. The co- 
efficient of mutual inductance denotes 
the number of ‘live linkages ” (pro- 
duct of magnetic flux and number of 
turns linked with it) produced in one 
‘of the circuits when unit current flows 
in the other. The coefficient of mutual 
inductance is said to be one henry if 
10° line linkages are produced in one 
of the circuits when one ampere flows 


See AMPLI- 


of coupling is given by 


Condenser. 


This section is being conlinuzd week by week and will form an authoritative work of reference. 


in the other. (Denoted by M.) Cf. 
COEFFICIENT OF SELF-ĪNDUCTION. 


Coefficient of Self-Induction. If a current 
when passed through a circuit produces 
a magnetic field linked with that cir- 
cuit, the latter is said to possess self- 
inductance. The coefficient of self- 
induction is the measure of the self- 
inductance. A circuit is said to have 
a self-inductance of one henry “if 10° 
“line linkages ° (product of magnetic 
flux and number of turns of the cir- 
cuit linked with it) are produced when 
a current of one ampere flows through 
it. (Denoted by L.) Cf. COEFFICIENT 
oF MUTUAL INDUCTANCE. 


Coercive Force. The magnetising force 
which has to be applied in the reverse 
direction to a magnetisel body in order 
to remove the residual magnetism. See 
Hysteresis Loop. 


Coherer. An early form of detector based 
on the imperfect contact between 
lightly touching bodies such as loosely 
packed metallic filings, which have the 
property of decreasing the contact re- 
sistance when subjected to more or less 
feeble high-frequency oscillations and 
remaining in this state of improved 
conductivity until disturbed. 


Commutator. A device for reversing the 
direction of a current; a reversing 
awitch. The drum built up of insu- 
lated copper segments connected to the - 
armature winding of a direct current 
dynamo and from which the current 
is collected by the brushes. 


Compressed Air Condenser, An air con. 
denser in which the air dielectric . is 
compressed, thus allowing much larger 
voltages to be used without the danger 
of a direct discharge taking place be- 
tween the plates. The dielectric 
strength of air is much greater under 
compression than at normal pressure. 


An arrangment consisting of 
two sets of conductors of considerable 
surface, one set being insulated from 
the other by a comparatively thin 
dielectric and thus possessing an appre- 
ciable cupacity. The two sets of plates 
or conductors may be fixed relatively 
to one another giving a fixed value of 
capacity, or one set may be movable 
with respect to the other in order to 
give a variable value of capacity. _, 
If a steady potential difference is 
suddenly applied between the two sets 
of plates of a condenser a momentary 
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Dictionary of Technical Terms.— 


current will flow, but as soon as the - 


condenser becomes charged this cur- 
rent ceases. Thus a direct current 
cannot flow through a circuit in which 
a condenser is connected 
When an alternating potential differ- 
ence is applied the condenser becomes 
charged up alternately in both direc- 
tions, the charging current passing 
from one platé to the other round the 
external circuit; so that a condenser 
does not prevent an alternating current 
from passing along a circuit of which 
‘it forms a part. It merely offers a 
certain amount of opposition depend- 
ing on the capacity of the condenser 
and the frequency of-the current. See 
Capacity, AIR CONDENSER, ALTERNAT- 
ING CURRENT CIRCUITS. 


Condensive Reactance. The opposition 
offered by a condenser to the passage 
of a current ‘‘through”’ it. ` If an 
alternating voltage V is applied to a 
condenser of capacity C farads, the 
current is given in amperes by A= 

vV 


2efGXxV, or --=———— ohms, where 
A 2xfC 
f is the frequency and the quan- 
1 
tity ——— is the reactance of the 
en fC 


condenser at the frequency f, called 
condensive reactance or capacity re- 
actance to distinguish it from inductive 
reactance, An alternating current 
‘through a condenser leads the voltage 
in phase by 90°. See ALTERNATING 
Current Crrcuirs and REACTANCE. 


“Conductance. The reciprocal of resist- 

. ance, the wmit being the mho. For 
direct current the conductance may be 
defined as the ratio of current to 
voltage. For a circuit consisting of a 
number of branches connected ` in 
parallel the conductance is equal to 
the sum. of the conductances of the 
individual branches 

Conductivity. The capacity of a material 
for conducting electric currents, and is 
sometimes used to denote the per- 
centage which the conductivity of one 
substance is of that of a standard sub- 
stance (e.g., pure copper). See Sprci- 
FIC CONDUCTANCE. 

Conductive Coupling. The connection of 
two circuits so that current flows 
between them by conduction, Cf. Ix- 
DUCTIVE COUPLING. 


Contact Breaker, or Contact Maker. Añ: 


automatic switch for rapidly opening 
and closing a circuit, as in the case 
of a buzzer or the primary circuit of 
an induction coil. 


Continuous Current. See Dıirkter Cur- 
RENT. 
Continuous Oscillations. Continuous 


Waves (C.W.) Oscillations or waves 
which persist with undiminished ampli- 
tude, t.e., undamped waves. Such 
Waves are used in most of the later 
systems of wireless telegraphy and in 
all systems of wireless telephony. A 
high-frequency oscillation is said to 
consist of “ pure C.W.” if the ampli- 
tude remains absolutely constant whilst 
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it lasts. On the other hand, the con- 
tinuous wave may be modulated, i.c.. 
the amplitude may be varied in some 
desired way, as, for instance,-in the 
case of wireless telephony, where the 
amplitude varies in conformity with 
the speech vibrations. 


Control Valve. The low-frequency valve 

-which is used in the choke-control 
method of wireless telephony transmis- 
sion, for amplifying the audio-frequency 
oscillations before applying them to 
the plate circuit of the oscillator 
vulve. . 

Converter. A single electric machine 
with moving parts, used for converting 
alternating current into direct current 
oravice versa, or to change the pressure 
of a direct current. See ANODE Con- 


VERTER. 
Co-Phasal. Of coincident phage. 
Copper Loss. That portion of the energy 


which is wasted in any electrical ap- 
paratus by reason of the heating of the 
windings, etc., due to their resistance, 
The rate of loss of energy or the power 
lost is given by the product of the 
square of the current and the resist- 
ance. Thus, if I is the current and R 
is the resistance of the circuit, the 
power lost in watts is given by W=I*R. 
watts. : 
Corona. The luminous discharge which 
takes place from transmitting aerials 
when working at very high voltage:. 
Sometimes called a ‘‘ brush discharge.”’ 


Cos » (Greek letter ‘‘phi’’). A term 
sometimes used fur the power factor 
of a circuit, being equal to the cosine 
of the angle of phuse difference be- 
tween the current and the voltage. 
See ALTERNATING CURRENTS. POWER 
Iacton and Puase DIFFERENCE. 


Coulomb. The practical unit of quan- 
tity of electricity, being that quantity 
represented by a current of 1 ampere 
flowing for one second. _ 


Counter Electromotive Force. An E.M.I. 
which is opposed Ao the main or ap- 
plied voltage in a circuit and due to 
some auxiliary cause. For instance, in 
an electric motor .the rotation of the 
armature generates an E.M.F. which 


acts in the reverse direction to the ap- 


plied voltage; similarly, in the case of 
an inductive circuit carrying an alter- 
nating current, the varying magnetic 
fluxes induce an E.M.F. which at every 
instant acts in opposition tq-the ap- 
plied E.M.F. Sometimes called the 
“back E.M.F.” 


Counterpoise. A substitute for the usual 
“earth” connection in a wireless 
aerial system. It consists of a network 
of wires spread above the surface of 
the ground and insulated from it, these 
wires and the ground respectively 
forming the two plates of a large con- 
denser. (Also called “balancing cap- 
acity °’ and “capacity earth. ”’) 

Coupled Circuits. Circuits arranged to 
affect one another either conductively, 
inductively, or electrostatically. 


Coupler. An arrangemnt whereby elec- 
trical oscillations in one circuit are en- 
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abled to induce oscillations in another 

circuit or another part of the same cir- 

cdit by tnductive coupling between two 

coils, ona of which is connected in each 

circuit. It is usual for the coupling 

to be variable. See Loose COUPLER 
and VARIOCOTPLER. 

Critical Damping. Damping which is 
just sufficient to make oscillation at the 
natural period impossible. In an elec- 
tric circuit containing inductance L and 
capacity C, oscillation at the natural 
frequency will be impossible if the re- 


L 
sistance is greater than N This 
C 


is called the “‘ critical resistance.” See 
OSCILLATING CIRCUITS. 

Crystal Detector. A detector of high- 
frequency oscillations depending on the 
unilateral or unidirectional conduc- 
tivity of the contact between a suitable 
crystal and some other substance or 
another crystal of different composi- 
tion. This unilateral conductivity has 
a rectifying effect on the trains of re- 
ceived high-frequency oscillations, and 
the unidirectional impulses of current 
so obtained can be made to produce 
audible sounds in a sensitive telephone 
receiver. 


Cumulative Rectification. See Grip 
RECTIFICATION. 
Current. The passage of electricity 


through a conductor. The magnitude 
of an electric current can be defined 
as the quantity of electricity which 
passes a given point in a circuit in one 
second. A current is detected by its 
physical effects, namely (a) its heating 

effect, (b) its electrolytic effect, and (c) 

its magnetic effects. 

The absolute electromagnetic unit of 
current is based upon the magnetic pro- 
perties, and may be defined as that 
current which, flowing in a conductor 
l centimetre long bent into an are of 
a circle 1 centimetre in radius, will 
exert a force of 1 dyne on a watt mag- 
netic pole at the centre of the circle. 

The practical unit of current (the 
ampere) is equivalent to one-tenth of 
the absolute unit. The International 
ampere is defined as that steady current 
which will deposit by electrolysis 
0.001118 gram of silver per second on 
a platinum cathode immersed in a 15%. 
solution of silver nitrate, the anode 
being made of silver. 

Current Density. The current in amperes 
per unit of cross-sectional area of the 
conductor carrying it; i.e., the ratio 
of the current in a conductor to the 
cross-sectional area of that conductor. 

Current-Square Meter. A hot-wire or 
ether type of ammeter where the scale 
reading is proportional to the square 
of the current, used for measrvrement 
of aerial resistance and other high-fre- 
quency resistances. If such an instru- 
ment is connected in a circuit in which 
oscillations are being induced and the 
reading is halved by the addition of a 
certain extra resistance in series, then 
the original Aigh-frequency resistance 
of the circuit is equal to the added 
resistance. 
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A Reflexed Neutrodyne Circuit. 


Recently perusing a foreign radio journal 
I came across a reference to the 
Grimes Inverse Neutroflex circuit. 
Have you any information concerning 
this circuit? R.C. 


‘We reproduce this circuit in Fig. 1. 
It: is, of course, a modernised form of the 
old Grimes Inverse Duplex circuit, in 
which the neutrodyne principle has been 
introduced. | As will be seen from the 
diagram, it consists fundamentally of two 
valves, both of which are reflexed and 
both of which are stabilised by the neu- 
trodyne method. Rectification is carried 
out by a crystal, and thus it may pos- 
sibly be said that this circuit represents 
the utmost that may be done with two 
valves from the point of view of distance 
and volume. The special point about this 
circuit is that the valves are inversely 
reflexed in order that the valve which 
undertakes the greatest H.F. load 
(namely the second valve) is called upon 
to deal with the smallest L.F. load, the 
first valve acting as the first H.F. and 
final L.F amplifier. If properly de- 
signed and constructed, a receiver of this 
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description should be capable of recep- 
tion over very considerable distances. A 
lot depends on the design of the ‘‘ neutro- 
formers,” and readers who con- 
template experimenting with this circuit 
are advised to make their H.F. trans- 
formers exactly in accordance with the 
instructions given in the description of 
the two-valve neutrodyne unit in the 
October 21st issue of The Wireless World. 
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Selective Receivers. 

I wish to build a set which will bring in 
all B.B.C. stations on the loud- 
speaker. Two transformer coupled 
L.F. stages with suitable power 
valves will be used in any case. On 
the H.F. side I have narrowed my 
choice down to either a 2 H.F. neu- 
trodyne or a 3 I.F. superhetrodyne 
receiver. Which do you advise me to 
build ? J. D. R. 


It is by no means easy to give advice 
in a case of this description. From the 
point of view of sheer sensitivity the 
palm must be handed to the super- 
heterodyne, but it is doubtful whether it 


Fig. 1.—The ‘ Grimes 
Inverse Neutrofiex " cir- 
cuit, 


would be cprrect under all conditions to 
advise the building of a superheterodyne 
in preference to a neutrodyne. From the 
point of view of sensitivity comparison, 
it is generally taken that a well con- 
structed superheterodyne employing three 
well-designed I.F. stages gives results on 
the aerial fully equal to or sliglitly 
superior to a good neutrodyne receiver 
employing two H.F. stages and operating 
on a normal aerial and earth system. This 
comparison is, of course, very rough and 
ready, and depends a great deal on indi- 
vidual circumstances. The superhetero- 
dyne possesses the advantages of 
requiring no outdoor aerial, and being 
more selective both inherently and be- 
cause of the directional properties of a 
frame aerial. The neutrodyne possesses 
the advantage of smaller initial and 
running costs, and of giving, from an 
actual practical standpoint, rather bet- 
ter quality than a _ superheterodyne. 
Both are excellent instruments if properly 
designed and constructed, and both are 
equal abominations if care is not taken 
in design and construction. The choice 
of either must necessarily in all cases 
depend on individual circumstances, 
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Comparing Signal Strengths. 

l wish to make some sort of comparison 
between the signal strength obtaincd 
from the crystal receivers of various 

. friends living in different suburban 
districts of the town in which my 
local station ta situated, but am ata 
loss concernng the best method on 
which to sct to work. F. H. S. 


The only satisfactory method of 
accomplishing this aim is to make use of 
a microammeter and measure the rectifed 
current in each individual case, and so 
make a direct comparison. Another 
method, which is, however, very rough 
and ready, is to shunt the telephones with 
a calibrated variable resistance, and to 
decrease the value of this shunting re- 
sistance until all signals disappear, and 
then to note the resistance setting. By 
noting this signal disappearance point in 
different sets, a rough comparison be- 
tween them can be made. Needless to 
say, the same pair of telephones should 
be used in every case. Unfortunately, of 
course, the human factor enters largely 
into this method. 
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Restoring Crystal Sensitivity. _ 

I have heard many ccnfltcting opinions 
concerning the adverse effect on the 
sensitivity of a crystal which can be 
brought about by touching the 
mineral with the hands. Surely. this 
statement. is, somewhat overrated, 
since I find my crystal whtch I have 
handled ts fully equal to. a new 
specimen. | A: T. B. 

The statement’ that crystals are com- 
pletely ruined by handling is undoubtedly 
exaggerated by certain writers, ànd pro- 


vided care is taken there is really no need 


to use tweezers every time a crystal is 
handled. At the same time, of course, 
unnecessary handling should be: avoided. 
If a crystal has become insensitive owing 
to accumulation of dirt it. may sometimes 


be restored to its former condition. by | 


washing in benzine. Petrol should never 

‘be nied as’ it leaves a greasy deposit. 

Failing this, the crystal should be care- 

fully fractured in order to expose a fresh 

— surface. l ' 

oo0oo0oo tS . 
Converting to Anode Rectification. 

I have constructed a superheterodyne 
receiver from which I have obtaincd 
excellent results. The intermediate, 
amplifier consists of four resistance- 
coupled atages followed by ‘a leaky 
grid condenser rectifier. I am de- 
sirous of improving quality by con- 
verting this detector to the anode 
rectification principle, using a D.E.Q. 
valve. Please give me a suitable 
diagram of conditions. 4.0.C. 


A suitable circuit is shown in Fig. 3. 
The grid coil, which can be of the plug-in 
type, should, of course, be of such a size 
that, in conjunction with the shunting 
0.001 mfd. variable condenser, it will 
tune to the wavelength of the interme- 
diate amplifier. The use of this tuned 
grid system will, of course, considerably 
assist in improving the selectivity of the 
intermediate amplifier. The choke in the 
anode circuit of the D.E.Q. valve must 
have a high impedance commensurate 
with the high impedance of this par- 
ticular valve. 
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L.F. Transformer Connections. 


Is there any definite rule with reyurd to 


transformer connections? I notice 
that in different receivers it often 
hippens that the same type of trans- 
former ts differently connected. 
P. H. R. 
No definite rule can be given, and 
although in many cases definite instruc- 
tions are given by the makers, it is 
always as well to experiment with alterna- 
tive connections, since different specimens 
of the same make and type of trans- 
formers have different characteristics. 
Usually, of course, the primary connec- 
tions have a definite relationship to the 
secondary connections. That is to say, 


assuming that by careful experiments 


connections have been adopted which give 


_ best results, if the secondary windings 


are reversed, it will be found that a fall 
in volume, quality, or both, is experi- 
eneed ; whereas by reversing the primary 
the status quo is restored. Practice 


H.T 


O [H.T.+ 


0.001 mfd 


Fig. 2.—Three-vaive and crystal receiver in which the frs! valve amplifies at high and 
low frequencies, and the second ae third valves operate in combination as push-pull 
F. amplifiers. 
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shows that one of the best plans to adopt 
is to connect O.S. to srid and I.S. to 
negative side of grid bias battery, and 
then to experiment wìth the primary con- 
nections. Usually transformers will be 
more sensitive to the method of their 
connections when used in a reflex circuit 


than in a straight circuit. 


0000 


Refiexed Push-Pull Receiver. 


Having experimented very considerably 
with push-pull amplifiers and obtained 
excellent results, 1-propose to con- 
struct a singte-valve reflex receiver 
utilising the push-pull arrangement. 
Please inform me whether the dia- 
gram which I submit is suitable for 
my purpose. M.T.G. 


Your diagram, which we reproduce in 
Fig. 2, is quite in order. Ordinary valves 
may be used throughout, there being no 
need for power valves. Owing to the 
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Fig.,3.—Circuit for converting the second 
detector in a suherheterodyne receiver to 
anode rectification. 


combination of crystal rectification and 
push-pull amplification, most excellent 
volume and quality should be obtained. 
The transformer following the crystal 
may be of 6 to 1 or even 8 to 1 ratio, if 
of reputable manufacture. 
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Resonant Howling. y 


I find that when I turn my loud-speuker 
in the direction of my recciver a 
howl commences which gradually 
builds up into a roar. I am fully 
aware of the cause of this, having 
seen it explained many times in THE 
WIRELESS WORLD, but wish to know if 
there ig any method of preventing it, 
other than by the substitution of anti- 
phonic valve holders. 

i L. 0. R. 


One method of overcoming this annov- 
ance is to pack cotton wool rwvund euch 
individual valve. A simpler, but some- 
times equally effective, method is to 
obtain a length of insulating tape and to 
pierce a small hole at one end in which 
is inserted the pip of the valve, the tape 
being also attached to the glass bulb by 
the adhesive matter on it. This tape is 
extended to the next valve, where a 
further hole is pierced for insertion of the 
valve pip, and so on, according to the 
number of valves in use. 
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THE B.B.C. TRADE MARK: WHAT IT 
STANDS FOR TO-DAY. 


A een S which we have carried out re- 

cently disclose the fact that there is a very general 
misunderstanding amongst the public as to what is the 
real significance of the B.B.C. 
trade mark on wireless apparatus. 


Subsequently this method was-proved to be impractic- 
able, and the Post Office system of testing the sets for 
non-radiation was discontinued.. At no period has the 
B.B.C. stamp been a guarantee of quality, and to-day 
the mark 'has comparatively little significance. 

Under the Trade Marks Act of 1905 special trade 
marks are permitted by the Board 
of Trade to be used where any 


In order that the present signi- CONTENTS. association ‘or person undertakes 
ficance of this trade mark can be Poe examination of any goods in re- 
ae ss : EpiToriaL ` Views 603 RE. 

explained, it is necessary to trace l spect of origin, material, mode of 

ee, Lovun-SPEAKERS a = 604 : ) 
its` history frgm the date of the By N. W. McLachlan. manufacture, quality, accuracy, or 
inception of the Broadcasting Raines Novas A we. a “619 other characteristic, and certifies 
á S TWO-STATION RECEIVER u 614 the result of such examination by 
e By F. H. Haynes. a mark used in connection with 
CURRENT, Topics = 620 such goods. In the case of the 
News From THE CLuss ...  ... 622 B.B.C. trade mark, the only 
Tue MANCHESTER ExHIBIFION  ... 628 significance of the mark is that it 
Vatves We Have Testep: SOME indicates that the apparatus is of 
Power VALVES oo ee British manufacture and produced 
. Practical Hixts anp TiPs .. -- 629 by a firm which is a member of 

Broapcast BREVITIES .. 631 the B.B.C. 

PUTTING THE GRAMOPHONE ON THE Since any bona fide British 


LOUD-SPEAKER 


Company. Those who at that 
time were interested in broadcast- 
ing will remember that the Post 
Office licence to use a wireless set 
was issued on the condition that 
the set used should be marked 
with the B.B.C. trade mark, 
which, in those days, signified 

(1) That the set was of a non-radiating type approved 
by the Post Office ; | 

(2) That it was manufactured by a member of the 
British Broadcasting Company, and was tfso facto of 
British manufacture, ` 

When the separate constructor’s licence was issued, that 
was also conditional on the principal parts used being 
of British manufacture and bearing the B.B.C. mark. 
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manufacturer of wireless appara- 
tus is eligible for membership of 
the B.B.C. without examination 
as to the standard of quality of 
his products, the trade mark must 
not be regarded as implying any 
standard of quality. 

It would be interesting to know 
what would be the attitude of the 
Board of Trade if this trade 
mark had been applied for now instead of at a time 
when it actually had an important significance, and 
was virtually used under the authority of the Post 
Office. It might be argued that the B.B.C. is not con- 
forming to the conditions under which such trade marks 
are granted to an association, and is, in consequence, 
not entitled to authorise the use of this mark by its 
members. ` : 
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By N. W. McLACHLAN, D.Sc. 


HE subject of loud-speakers and associated auxi- 
liary apparatus is now so extensive that only a 


few later date models can be examined in a 
cursory manner. Before doing this it is necessary to 
have some sort of working hypothesis regarding the 
portions of the electrical circuit leading up to the loud- 
speaker. For simplicity we shall assume the input to 
the loud-speaker is such that, so far as the receiver is 
concerned, each audio-frequency from 40 ~ to 4,000 ~ 
is given equal prominence, ¿.e., the amplilication- 
frequency input to the power valve is uniform over this 
range. For example, a detector without reaction, fol- 
lowed by a good resistance-coupled speech amplifier 
with low-impedance power valve (D.E.5, 1.5.5, 
or D.E.5A), will; fulfil the requirements very 
nearly. e, 


(Eng.),; M.1.E.E., 


Sound Intensity from Loud-speakers. 


Another hypothesis is required to cope with the ‘‘ loud- 
ness level” or degree of intensity from the loud-speaker. 
If we listen to a band or an orchestra, the quality or 
timbre of the music depends upon our distance from the 
band. Starting near the band-stand, let us walk away 
to a distance. The lower tones will become weaker with 
reference to the higher tones, until at a certain distance 
they will be almost inaudible. Thus the ‘‘ pitch ’’ of 
the music appears to get higher the further we get away. 
A similar effect can be obtained with a pianoforte. This 
phenomenon is due to the varying sensitivity of the 
human ear, which appreciates high tones much more 
readily than low tones. Now suppose a loud-speaker is 
reproducing in a room of average size so that ordinary 
conversation can be carried on without serious difficulty. 
The intensity will be very much less than that of a mili- 
tary band in the broadcasting studio. Moreover, the low 
tones may be inaudible or very weak if the reproduction 
is perfect. Although the intensity from the loud-speaker 
is relatively small, we like to hear the low-toned instru- 
ments even on the soft passages. Thus, with uniform 
amplification from 40 ~ to 4,000 ~, the lower tones must 
be augmented by giving the loud-speaker a good bass 
register. Under these conditions the bass tones would be 
too prominent when reproducing the playing of an 
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strength, even 
if there were 


no distorting 

infiuences else- E. 

where. / 
Apart from f 


the variation fij 
in quality with \ 
loudness—due 

to the physio- 
logical peculi- 
arities of the 
ear—the chief trouble in loud-speaker design is tc 
avoid resonance and get sensitivity. There is no 
loud-speaker _on the market which is devoid of 
resonance. In fact, to secure sensitivity, it is 
essential to employ resonating components, e.g., reeds, 
diaphragms. To the critical ear, even though the air 
damping is high, the resonances are detectable on speech 
particularly, and they rob an orchestra of the individu- 
ality of its instruments, 7.e., there is a certain amount of 
blurring particularly in the neighbourhood of the reson- 
ant frequencies, especially if these occur in the lower 
register. The resonances of various types of loud- 
speaker occur at different frequencies, with the conse- 
quence that no two of these instruments sound alike. In 
spite of these apparently depreciatory remarks, which 
are actually based on musical taste, loud-speaker repro- 
duction can be made very pleasant. We have already 
stipulated the type of amplification on which these, re- 
marks are based. It may not be out of place to say 
that, for similar reproduction with various types of 
amplifier, the characteristics of the loud-speaker would 
require to be altered accordingly. -For example, a 
normal bass on the uniform amplification scale would 
become oyer-prominent with heavy reaction. In fact, the 
time is approaching when overall. performance curves of 
amplifiers will be required, so that we can see what is 
i Aaii at various points on the audio-frequency 
scale. 
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Loud Speakers.— | 

Loud-speakers can be divided broadly into two main 
classes :—(a) with horns ; (b) without horns, these usually 
having some form of large or small stiff diaphragm. The 
horn type js the more common at the present time, but 
the diaphragm type is slowly but surely making its 
appearance. 


Horn Type Loud-Speakers. 


The horn types of loud-speaker are well known. 
we havė a small re- 2 
sonant diaphragm or. 
reed and diaphragm 
which is coupled to 
the air or loaded by 
a horn. The shape 
of the horn, the 
thickness of the dia- 
phragm, the shape 


Here 


eaten of the 
loud- 
speaker move- 


ment. 
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of the various air cavities behind and in front of the 
latter, affect the tone of the loud-speaker. ‘Stated in 
other words, they determine the various resonances. The 
air in the horn is a prolific resonating column, especially 
at large amplitudes, and the result is to cause blurring of 
the lower tones so that they merge together. The general 
characteristic of a loud-speaker with the usual length of 
horn is a weak bass, and a prominent register above 
middle C. Put in an exaggerated way, contraltos become 
sopranos and ’cellos become violins. The weak bass is 
due partly to the short horn, but chiefly to the relatively 
high resonance of the diaphragm. 


The customary procedure in designing horns is to make 


the opening follow a logarithmic law. For best results 


Fig. 2.—The C.A.V. horn loud-speaker is 
mounted in an attractive cabinet. 
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the horn should be long and 
straight. Taking a horn three 
to four feet in length, there 
is a pronounced resonance 
on the low notes which is 
very marked at large inten- 
Sities when listening near the 
mouth. At some distance 
away—in the open—the re- 
sonance almost disappears. 
This is due to the relative 
insensitivity of the ear to low 


sity is sufficiently reduced. 
Several new types of 
speaker have been put on the 
market recently with a modi- 
fied type of horn. Some- 
times the horn is camouflaged 
by an artistically designed 


box, whilst in the latest 
a Amplion ” model, known 
as the ‘‘ Radiolux,’’ the 


horn is truncated at a small 
diameter section, and the 
smaller hole in the upper or 
flare portion filled up. The 
flare is then reversed to act 
as a reflector. The curves 
of both horn and reflector 
are specially shaped to give 
the best results. A number of the new horn type instru- 
ments are shown photographically in Figs. 1 to 4, whilst 
in Figs. 5 and 6 are given sectional photographs of the 
‘““ Radiolux,’’ showing the peculiar construction. 


Fig. 3.—The A.J.S. Pedestal 
loud-speaker 


Diaph ragm or Hornless 
Loud-speakers. 


Coming to hornless types 
of loud-speaker, a large 
number of interesting prob- 
lems present themselves. The 
peculiarity of the reproduc- 
tion problem is simply that 
all musical sounds originally 
depend upon the resonances 
of one or more vibrating 
members ; whilst in reproduc- 
ing these the loud- -speaker Fig. 4—The Amplion “ Radio- 
must exhibit the minimum of lux” loud-speaker. 
inherent resonances. The l 
aim in reproduction at normal loudness level is to get the 
air pressures in the studio and in the private dwelling, 
or wherever the reproductioris taking place, identical. As 
indicated already, the bass requires a little boosting when 
the overall intensity is brought down to room level. 

Before beginning the subject of moving diaphragms 
which characterise the hornless type of loud-speaker, there 
are three salient points to which attention must be directed. 

(1) Every diaphragm, whatever its shape, every piece 
of metal, wood, and the like, has a resonance frequency. 
Music or speech consists of a series of impulses of varying 
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Loud Speakers.— | 
amount, and each impulse calls forth the various reson- 
ances of the component parts of the loud-speaker in a 
degree depending on the nearness of the frequencies of 
the impulse (when the steady state is reached) to the 
resonances of the speaker. A similar argument applies 
to air cavities associated with the loud-speaker. This 
accounts for local coloration in acoustic reproduction, 
apart from the influence of room resonances, echo, and 
the like. ` 

(2) When a force is applied to a particular point of 


Fig. 5.—Two views of the sound conduit of the “ Radiclux ” loud- 
speaker. 


any mass, 7.¢., the distribution is not proportional to 
the mass, ¢.g., the point of a conical diaphragm or the 
centre of a circular one, its effect is not immediately felt 
at every part of the diaphragm. The push or pull 
exerted by the force travels along the diaphragm with 
finite velocity, equal to the velocity of propagation for 
the particular type of diaphragm. This velocity is 
governed by the elastic coefficients of the diaphragm, 
e.g., depends on the shape and material. The influence 
of this ‘‘ finite ’’ velocity is detectable by the human ear 
unless the diaphragm is very small. 

(3) When a diaphragm open at both sides is executing 
vibrations, the air at one side is compressed, and that on 
the other side is rarified, and vice versa. The difference 
in pressure is such that the air rushes round from front 
to back to equalise. The effect at the higher audio fre- 
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Fig. batiin unter the base of the ‘*‘ Radiolux ” loud-speaker, 
showing position of adjustable movement. 
quencies is not marked, for the pressure at the front has 
altered from + to — before the air can rush round to 
the back (with velocity of sound). But at the lower fre- 
quencies a partial equalisation of pressures occurs, and 
the energy radiated is considerably reduced. The equal- 
a I4 
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isation is never complete owing to the time taken for the 
pressure wave to travel round ‘the diaphragm, 2. l., owing 
to the phase shift. N 


Diaphragms. 


A loud-speaker can be made by connecting any vibrat- 
ing reed type of movement to any kind of diaphragm. 
The results will 
depend upon 
conditions, ¢.g., 
whether the dia- 
phragm is large 
or small, and 
whether it has 
free or fixed 
edges. The 
shape and 
composition of 
the diaphragm 
is immaterial 
so far as emit- 
ting some 
kind of sound 
is concerned. For 
example, it might 
be a paper cone, 
a paper pyramid, 
a dining - room 
table, a plate- 
glass window, a 
pianoforte sound 
board, a paper 
sphere, or, -in 
fact, any object 
with adequate 
rigidity. When we are strictly tied down to conditions, 
we cannot take the movement and fix it to any accessible 
piece of furniture and then proclaim that a good loud- 


7.—The Western Electric ‘ Kone” 


Fig. 
loud-speaker. 


-speaker has been in- 
vented. The conditions | 
to be satished are 


Fig. 8.—Balanced armature move- 
ment of the *‘ Kone ” loud-speaker. 
The permanent magnet is of un- 
usually large dimensions. 
good reproduction and a respect- 
able degree of acoustic efficiency. 
(Strictly speaking, electro-acoustic efficiency never did 
comply with the rules of decency.) A somewhat analo- 
gous case is found in constructing an efficient inductane= 
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Loud Speakers.— ' 
from a coil of wire. So long as the wire is not wound 
‘non-inductively, it is immaterial in what tangle it exists, 
for an inductance of sorts will be obtained. But when 
the condition to be satisfied is that the ratio L/R shall 
be a maximum for the given length of wire, the problem 
resolves itself into scientific design. So it is with the 
loud-speaker diaphragm. 

Taking the case of a diaphragm symmetrical about 
some plane or axis, we have examples in the ‘‘ Primax ”’ 
pleated diaphragm, the Western Electric 
‘í Kone,” the Radio Communication Com- 
pany's which cylindrical. 


“ Audalion,’ 


Fig. Reet Apea diagram of the “ Kone” loudspeaker move- 
Vibrations of the armature A corresponding to variations 

of e orren in te aor colls D are transmitted through a short 
metai rod to a 8 fever B. The rod C is attached to the apex 

of the cone diaphragm. 

and the General Electric Company of America’s small 
cone with a baffle. These are illustrated diagrammatic- 
ally in the title of the article and in Figs. 7, 17, 13, 
and 14 respectively. The action of a diaphragm depends 
(1) upon its diameter, (2) its 

shape, (3) the fixing or free- 
dom of its outer edge, and (4) 
the material of which it is 
made. Taking the case of a 
diaphragm 12 to 18 inches in 
diameter with a fixed edge, we 
can imagine the pleated ar- 
Tangement or the cone to be 
replaced by a disc diaphragm 
of varying thickness having 
identical! elastic properties. 
Strictly speaking, the cone can- 
not be represented thus at high 
audio-frequencies, f.e., short 
acoustic wavelengths, but with 
a wide-angle cone the error is 
not worth worrying about here. 
Having got an equivalent 
diaphragm, it is easy to see that 
it has a fundamental resonance 
frequency with overtones de- 
pending on the stiffness at dif- 


Fig. 10.—Lea dimen- ferent radii. Furthermore, 
sions of the aker toud- there will be complex modes of 
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vibration as in ordinary diaphragms, with, of course, the 
dìfferences due to the peculiarities of the design. For 
example, the stiffness of a pleated diaphragm is much 
greater at the centre than at the periphery.. When the 
movement or reed mechanism is fixed to 
the centre of the diaphragm we get two 
tightly coupled mechanical resonating 
systems, with a new set of resonance 
frequencies dependent upon the 
characteristics of the diaphragms 
when free and upon the 
degree of coupling. 

The fact that the dia- 
phragm is fixed at its, edge 
and that in general a mass 
1S situated there in the form 
of a ring, means that all the 
flexural waves, except per- 
haps the very short ones, 
which travel from the centre 
due to vibrations of the reed, 
reach this ring and are re- 
flected therefrom, thus yield- 
ing standing waves and pro- 
moting resonances at certain 
frequencies. In this way the 
loud-speaker can be made 
more sensitive at the expense 
of quality. The vibration of 
the diaphragm is damped to 
an extent by the resistance % 

(inertia) of the air to motion Bê iir Another example, of 
of its mass, but the damping thon—the Sterling: “ Mellovox.” 
falls short of the critical value for aperiodicity. When 


Lr, 
ae 


the edge of the diaphragm is free or freely supported, the 


reflection of the flexural waves from the edge is much less 
than before, and the resonance is determined by that of 


_ the diaphragm alone (its value in free space just as a disc 


coin—say a penny—vibrates when dropped) and the reed 
of the movement. The result is usually—when 
the movement is fixed—a decrease in volume 
due to lack of reflection. It should be note, 
as remarked previously, that the 

cone does not move as a whole. 

With the usual type of reed and ` 
a cone 10 to 18 inches in diameter, 

having a free or fixed edge, there 

will be weak low tones. These 

are augmented by the use of a 
baffle, as shown in Fig. 12, but 
they must be inherent in the 
system, or there will be no tones 
to augment. The free edge is 
the better proposition of the 
two, owing to reduced reson- 
ance. The general pitch level 
of the reproduction is deter- 
miried in this case largely by the 
natural frequency of the reed. 
For good low tone reproduction 


a 


Fig. 12.—Typical skarnila 
of the ‘‘free-edge’’ cone 
principie of construction. 
The cone C of cartridge 
aper from 5 to 10 miis thick 
fs supported in a sound 
baffie B from 2 to 4ft. square 
hy a thin sheet rubber 


the natural frequency should be 
low. But this usually means a 
lack of efficiency owing to the 


ring R. The cone is driven 
through the medium of a 
short thin rod by a 
magnetophone or reed type 
movement M. 
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Loud Speakers.— 

design of the movement necessitated. Nevertheless, it is 
possible to get quite satisfactory results. Just as the 
impedance of a loud-speaker must be designed to give 
the best results with a certain type of valve, so must the 
mechanical impedance of cone and movement be suited 
to each other. In other words, the leverage of the cone 
relative to the fulcrum or fixing of the reed and the stiff- 
ness of the reed must be matched. 

With a really large diaphragm, say 36 inches in 
diameter, the baffle is almost unnecessary and there is 
good radiation of the low tones, but care must be exer- 
cised in the general design not to reduce the high tones 
at the expense of the low ones. The cone should be very 
stiff for its mass and at the same time the mechanical 
transmission losses should be low or the high frequencies 
will be attenuated considerably. For example, consider 
the vibrations of the These are 


reed at 3,000~. 


Fig. 13.—Movement and diaphragm of the small cone loud- 
speaker produced by the G.E.C. of America. 


transmitted to the point and travel down the cone at a 
definite velocity, meanwhile causing motion of the air 
en route and making the cone emit a note of 3,000 ~, 
Whilst travelling down the cone, the energy is attenuated 
due to transmission losses, and if these are large enough, 
the damping may be so great that the amplitude of the 
vibrations is reduced to a small. value quite near the 
vertex. This contingency must be avoided in the design. 
On the other hand, a certain 
amount of damping is desir- 
able to curb prominent 
resonances, but it is advis- 
able to obtain this in the 
form of useful work done 
on the air, rather than 
in diaphragm transmission 
losses. 


‘Some New Types of 
Diaphragm Speaker. 
C. of Americas The 


t B.C. of A et After these preliminary 
ront o e cabinet, whic Ss 3 . ° 
rerforated at the sides and remarks, we are in a posl- 
back, acts as a sound baffle. tion to examine some of the 


latest diaphragm types of loud-speaker. Taking the 
‘“ Kone ” type of the Western Electric Co., the diaphragm 
consists of a conical member of large solid angle, to the 
edge of which is glued a truncated cone, as shown in 
Fig. ro. The paper is of a brown hue, and is specially 
prepared to avoid paper rattle and to withstand climatic 
conditions. The conical portions are made in the usual 
manner with a seam. The hole in the truncated portion 
is hound by a metal ring, this being secured to a metal 


ATG 


Fic. 14.—Small cone loud- 
poeni and amplifying unit of 
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Fig. 15.—Section of the driving mechanism of the small cone 
loud-speaker. - 


stand in which a large foot is incorporated. There is 


also a small handle at the back for lifting purposes. ‘The 
movement is based on the Baldwin telephone arrangement, 
and consists of a magnetically balanced reed between the 
polar extensions of an exceptionally large permanent 
magnet. The reed is connected by a lever mechanism to 
a long rod which projects through the point of the cone, 
thus obtaining the correct conditions „for maximum 
efficiency. The complete movement is mounted on the 
same framework as the diaphragm. At the point of the 
cone a thumbscrew is used to secure the rod, which is 
connected to the vibrating reed. 


The system is obviously a resonant one, and there are 


major resonances at a high and at a low frequency. The 
upper resonance is chiefly due to the reed, whilst the lower 
one is due to the diaphragm. ¿The shape resembles a 
Helmholtz resonator and the frustum portion acts partially 
as a baffle and partly as a flexible support, thus promot- 
ing certain resonances in.the lower registem In practice 
the resonances do not evince themselves by a blasting effect. 
but merely give the acoustic output a certain degree of 
coloration. An interesting experiment can be performed 
by using a reflecting surface either in front or behind the 
cone. Assume the point to be outwards and the back to 
be 12 inches from a wall, push the’ speaker gradually 
(not too slowly) towards the wall. The ear will detect 
an apparent rise in pitch. This is due to interference of 
the low tones reflected from the wall with those radiating 
from the front of the cone, 


f.c., to partial pressure 
CELLON ° 
PLATE FELT 


Fig. 16.— The " Blatthaller ' loud-speaker with baffle re- 
moved, and (right) a sectional diagram cf the magnet pole 
pieces, showing positions of strip conductors. 
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Fig. 17.—General view and dia- 

gram illustrating the principie 

ef the ‘* Audđdalion ’ loud— 

speaker (racia ba a 
o.). 


equalisation on the low tones, and is akin to a small cone 
without a baffle. Thus if a diaphragm type loud-speaker 
is too low pitched, the remedy is simply to place it near 
the wall or to fit some wooden or other reflecting surface 
of adequate size behind it. If a reflector of the ‘ iris ” 
type with expanding hole were gradually brought over 
the point of the cone, it would ultimately become a baffle. 


This flexibility of tone is of great advantage, especially 


if reaction or a series of very selective circuits is used, 
thereby attenuating the higher audio-frequencies. Of 
course, if the low tones are weak, a reflector will have 
little or no effect. 

The next type of loud-speaker is that of the General 
Electric Co., Schenectady,’ and it is shown in Fig. 15. 
Here a paper cone about 6 inches in diameter with a 
central aigle of go deg. is supported at its periphery by 
a flexible rubber ring, so that the natural frequency is 
of the order of 50 ~ per second or less. A portion 
` near to the apex of the cone is removed, and a cylindrical 
coil is attached which moves axially in a pot type of 
electromagnet, the magnetising power being about 50 
watts. The coil has a light centering system to avoid 
rattling against the pot. The arrangement is designed 
to avoid resonances, but the free resonances of the cone 
itself, apart from its support, still remain and there may 
be other resonances of mechanical parts. This instru- 
_ ment is really a happy mixture of several old ideas. 
First, the free (or nearly so) suspension of the cone or 
rigid element was used in the original Bell telephone, 
where a flat iron diaphragm was mounted in the middle of 
a flexible membrane, leaving the outer edge free. Then 
S. G. Brown used an aluminium cone, both in head- 
phones and loud-speakers, supported at its periphery by 
thin paper. In later models the support and cone are in 
one spinning. This prevents the air getting to the back 
of the cone and acts as a baffle. The pot and coil 


(1) “ Proceedings, A.I.E.E.,’’ September, 1925. The photo- 
graphs in Figs. 15 and 14 are reproduced from the “ A.I.E.E. 


Journal.” 
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arrangement, with flat wood sounding board, was used 
by Sir Oliver Lodge in 1898.7 The scheme of Fig. 15 
was found to be lacking in low tones, and a baffle was 
used as in Fig. 12 to avoid pressure equalisation on the 
two sides, as discussed previously. In the actual model 
the baffle takes the form of a box with perforations in the 
sides. The box, however, is bound to contribute its 
quota of resonance, especially at large intensities. <A 
photograph of the box is shown in Fig 14. In practice 
the loud-speaker is manufactured as a composite unit with 
power and rectifying valves for working off the A.C. 
mains. The,D.C. voltage available on the power valve 
is about 420. ‘The electromagnet is used not only to 
supply a steady field for the moving coil, but it also serves 
as a choke for smoothing the A.C. To avoid a ripple 
being superimposed on the steady field, the magnet is 
surrounded at its working face by a thick copper band, 
shown in .Fig. 15. - 

So far as performance is concerned, I have carried out 
a series of experiments and find the reproduction thin and 
high-pitched without a baffle. The baffle augments the 
low tones and the general intensity in a remarkable degree. 
At ordinary room levels the low tones are weak—owjng 
to the insensitivity of the ear, as explained above—but 
at large intensities such as obtain in the studio or for 
public address purposes, the low tones are good on a 
proper amplifier. Reproduction of the rather irritating 
high harmonics of the violin are unmistakable, and there. 
is no doubt concerning the pedal notes of: the grand 
organ (Shepherd’s Bush transmission). 

The general mechanism of this speaker is interesting. 
There is practically no restoring force and the coil is 
operated by the push and pull exerted between the field 
of the magnet and the alternating field due to speech 
and music currents in the moving coil. The opposing 
forces are (1) the dynamic inertia of the moving system, 
(2) the air damping, this being the useful component 


(2) Brit. Patent Spec., No. 9712, 1898. 


TRUMPET 
POINT ING IN 
THIS DIRECTION 


FRONT OF 
LOUDSPEAKER | 


Fig. 18.—Rough sound distri- Fig. 19.—Polar curves of sound 
bution curve for a typical horn distribution round the G.E.C. 
type loud-speaker. small cone loud-speaker at fre- 
quencies of 400 and 4,000 cycles. 
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Loud Speakers.— 
in doing acoustic work, (3) the force equivalent to 
electrical mechanical energy losses in the coil system. 

At the lower frequencies the cone (6 inches diameter) 
may be taken to move as a whole, 7.¢., like a piston. 
As the frequency increases, however, a point is reached 
when flexural waves appreciably appear, that is to say, 
the cone ceases to move as a whole and there is a phase 
difference between the motion of different parts of the 
cone due to the finite velocity of propagation of energy 
from the truncated vertex. Under these conditions the 
radiation of acoustic energy is complex, for the vertex 
may be causing a rarefaction whilst some other section 
of the cone is causing a condensation, and so on. The 
larger the diameter of the cone, the lower the frequency 
at which flexural action appears. There is clearly a 
band of frequencies between the two extremes, 7.¢., at 
which the cone moves as a whole (the energy propagation 
not being sensibly flexural), and that at which the energy 
- propagation is almost entirely flexural. 

To avoid flexural propagation as far as possible, it 
is necessary that the force shall be uniformly distri- 
buted over the diaphragm, z.e., the force distribution 
shall be in accordance with the mass at any section. 
An example of thig is to be found in the Gaumont loud- 
speaker. A conical piece of thin rubber is wound with 
thin insulated wire and immersed in a magnetic field 
at go deg. to the slant side of the cone. The reaction 
between the alternating current in the coil and the field 
of the magnet is such that each turn of wire is urged 
backwards or forwards with a force proportional to its 
length, 7.c., f;m is constant, assuming a uniform 
field distribution. One of the difficulties with this 
type is the fact that the sound has to pass through holes 
in the pole faces of the magnet at back and front, which 
tends to cause muffling. When the Gaumont cone is of 
reasonable size, say 3 to 4 inches in diameter, a baffle 
can be used as in the previous type of speaker. 

The next type of instrument is by Messrs. Siemens 
and Halske, and is designated the ‘‘ Blatthaller.’’ In 
principle it is identical with the G.E.C. of America and 
Gaumont loud-speakers, and is virtually a combination 
of the two—at any rate, so far as operation is con- 
cerned. To a flat plate of a material named ‘‘ Cellon ” 
—probably one of the inflammable cellulose-celluloid 
family—is fixed a band shaped copper conductor edge on. 
The cellon, which measures about Sin. x ŝin., is held 
in place at its edges by felt at the centre of a wooden 
baffle just over 3ft. square. The baffle serves the same 
purpose as we have already described. The poles of a 
powerful electromagnet are in close proximity to the 
copper band. The arrangement is shown diagram- 
matically in Fig. 16. The magnet is fed with direct 
current at rro or 220 volts and the energy expenditure 
is said to be 600 watts. This seems an extremely large 
amount, but may be due to the long air gap. It com- 
pares very unfavourably with a evlindrical coil—cone 
tvype—which only requires 30 to 50 watts, and it seems 
as though a young power station has to be in attendance 
on the outfit. Using a condenser microphone and a 
resistance-capacity amplifier, the uniformity of reproduc- 
tion between 100 ~ and 5.000 ~ is good, whilst the 
intensity increases (relatively, of course) below roo ~. 
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There is said to be an absence of upper tones so that 
the brilliancy of ‘cello and violin is impaired, and, 
furthermore, the letter ‘‘ S’’ is imperfectly reproduced. 
This latter means, presumably, an absence of the charac- 
teristic hiss of the ‘‘S’’ thus making it sound like the 
letter ‘‘ F.” The effect can be readily demonstrated by 
cutting off the high tones from any ordinary loud-speaker 
by the aid of a condenser. The paucity of higher tones 


would appear to be due to (1) the ratio suns: of 
. mass 


the moving system being too small; (2) to transmission 
losses down the diaphragm and probably losses at the 
felt. The diaphragm may have a relatively low reson- 
ance due partially to its loading by the copper band reduc- 
ing the frequency of the upper cut off point. 

Another aspect is the ratio of the resistance of the band 
circuit to its inductance. For good reproduction of the 
upper tones, the ratio R/L should be fairly high, so that 
the current through the band is approximately equal at 
all frequencies. It is impossible, of course, without 
further information to diagnose exactly the cause contri- 
buting to the attenuation of the high frequencies. There 
is just a possibility of its being in the microphone- 
amplifier system due to accidental reaction. 

As with the coil-driven cone, the general intensity of 
the ‘‘ Blatthaller’’ must be of the same order as the 
original which is being reproduced to obtain the proper 
aural balance of tones throughout the acoustic register. 
This is not merely of theoretical interest, but with a good 
loud-speaker it is of prime importance and deserves a good 
deal more attention than has been shown hitherto. The 
best plan is to try an experiment and find out. ` 

The principle of the Radio Communication Co.’s 
‘* Audalion,’’? which is due to Dr. Lee de Forest, is 
illustrated in Fig. 17. A paper Cylinder free at one 
longitudinal edge and at both ends has the mid-point of 
its other edge fixed to the reed of a balanced—movement. 
The instrument is mounted rather like a stool with silk 
panels. This helps to curb the inrush of air from out- 
side, which would reduce the low tones. The vibration 
of the reed is transmitted to the cylinder and 
makes the ends move relatively to one another. The 
cylinder, acting as a diaphragm, moves in such a manner 
that its radii at different points increase and decrease, 
thus varying the air pressure along the curved surface 
and radiating sound fairly uniformly in all directions in 
a horizontal plane. The distribution depends upon the 
frequency of vibration. The paper is specially prepared 
to avoid rattle and to withstand climatic conditions. 


Energy Distribution and Acoustic Interference. 


On the subject of energy distribution in a horizontal 
plane, 7.¢., the polar curve, some remarks may be of 
interest. The distribution is really represented by a series | 
of surfaces since energy 1s propagated in every direction, 
but at the moment we are really interested in the bori- 
zontal distribution as we are in D.F. work. Everyone 
knows the focussing effect of a horn, which is often a 
nuisance. A rough polar diagram of a horn type in a 
large open space to avoid. reflection from near-by boun- 
daries is shown in Fig. 18, whilst that of a G.E. Co. 
instrument is portraved in Fig. 19. It should be 
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observed that the distribution is different at qoo ~ 
from that at 4,000 ~. TMW energy in the latter case 
is chiefly in front of the cone. This may have been 
due in part to a shadow cast by the mechanism at the 
rear of the cone. 

These curves were taken with the loud-speaker in a 
room, and although a correction was made, there may 
be boundary effects incorporated. The interpretation of 
such curves is simply that the quality: from the speaker 
is a function of the polar position, /.e., it varies as we 
walk round the instrument. This is characteristic of any 
diaphragm type of loud-speaker, and modifications are 
introduced by boundaries which may cause standing 
waves. An excellent example of the latter is to be found 
when the broadcast tuning note is sounding. By moving 
the head to and fro the intensity and the quality of the 
note varies. The intensity varies cue to interference 
between the direct rays and those reflected from the 
walls, etc., whilst the quality variation is due to the note 
being complex, 7.¢., a number of frequencies are present 
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and the interference points for the different frequencies 
occur at different places in the room. It is also of 
interest to state that with a cone, say 18 imches in 
diameter, interference zones can be traced down the cone 
(best in free space). This is due to the fact that an air 
wave starting from, say, the point is out of phase with 
one starting some distance down the cone. The phase 
displacement arises from the velocity of propagation of 
vibrations down the material being greater than that of 
the air pressure from the point (velocity of sound about 
1,100ft. per second). Thus at, say, a frequency of 
1,500 ~, giving a half wave-length of about 4.5in/, the 
pressure about this distance down the cone, due to the 
air wave from the point, will be of the order of 180 deg. 
out of phase with that due to motion of the cone at this 
position, 7.¢., the pressures will be + and — and inter- 
ference will occur. ‘Fhe precise spot giving a 180 deg. 
phase difference depends clearly on the relative velocity 
of the flexural wave and air wave down the cone. Inter- 
ferences are readily audible if the head is placed suc- 
cessively in the proper positions, 
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Calls Heard. 


- Extracts from Readers’ 
Logs. 
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Basingsteke, Hants. 

Adr iatic :-—UNTT (U.S.S. Scor- 
pion”’). Mosul :—1DH, GHH. Pales- 
tine :—BSR. Turkestan :—RNRL. Java: 
—ANE. Canada :—1AR,. 2CG. Cuba :— 


2BY. Porto Rico:—4RL. 401, 4KT. 
Mexico :—1AA, 1B. 1K. 9A. Brazil :— 
BZ1AF. Argentine :—CR8. 
i C. F. Scruby. 

(0-v-0.) 25-45 metres. 

Stockholm. 

September 20th to October 3rd. 
Great . Britain :—2SZ, SDH,  6MP, 
5MO, GCS, 2A0, 5AT, 2NY. U.S.A.: 


1CMF, WIZ. Belgium :—T2 K2. France: 
BRS, SER. 855M. 8VU, 8GI. 8WTG, 
8YNB, WF. Holland:—PCF, OPM, 
OKW, OCS, PB3, PCMM. Italy :—1MD, 
1GN. Sweden -—SMLZ, SMTH, SMTX, 
SMYU, SMYV. 

I. Sven-Nilsson (SMVI). 
Dublin. 


September 24th to 28th. 

Belgium :—E2, K2, P7. R2, T2, Z9, 
4GB, 4RE, 4RS. Holland :—PB3, 
PCMM, OBX, OHB, OKG, OSV, 2pZ. 
Italy : — 1AU. Yugo-Slavia : — Y7XX. 
Russia: — SOK. Sweden: — SMXU. 
France :—8AG, 8BV, 8CO, 8DTD, 8GI, 
8HU, 8HLL, 8IX, 8JAB, 8MAR, 8NA, 
8PGL, 8SSM, 8TOK, 8YNB. Great 
Britain :—2E, 2FO,. 2NB, 2PO, 2TO, 
5HX, 5LF, 5MO, 5PM, 5QT, 5RQ, 5SZ, 
5ZU, 6DO, 6MU. 60H, 6YU, GFD. 
Miscellaneous :—AGA, NW4X, KXH. 

(O-v-1.) D. O'Dwyer. 
Lowestoft. 

September 18th to October 6th. 

Great Britain:—2BDY, 2DA, 2TO, 
2VR, 2X0, 5SHX, 5RQ, 5UP, 5UW, 


to 


5YK, 6DO, 6KY, 6MX, p iatdadeteieas PEE EAE SEE EAA T E ? 
a, 8DD. 8GRA, 8NNN. foe i 
í $ PS, 8PPV, 8RAT, 8SsU, : ’ o: 
BVO. DAV 8WIN, 8YB. Holand: : TRANSMITTERS’ NOTES : 
NOBR, NONAA. Belgium :— : 

BE2, BU3, BX9. Switzerland :— AND QUERIES. 


HORNA, HOLA. Spain :—EAR2@I. Italy : 

T1AU, ILER, I1GB, IIL. Germany :— 

KI8, KJ5, KK4, KK7, KQ5, KY7. Un- 

known : INCC. P. L? Savage. 
(0-v-1.) All below 100 metres. 


Sheffield. 


October 22nd to 25th. 
Holland :—OPM, PCMM. 
8GRA, 8VO, 8JA, BNA, BIN. 
LAY. Belgium :—W3. 
KK7, FW; EACQ, 


France :— 
Italy :— 
Miscellaneous : 
BUSU. 
A. S. Williamson. 
Braintree. 


New Zeaiand :—2AC, 2AE, 2AQ, 2XA. 
140, 1AX, 3AM, 4AA, 4AL, 4AG, 
4AK, 4AR. 4AS, 4AV. 4AC, NRRL, 
NUMM, NISP, NISR. Australia :—2CM, 
2YI, 2L0, 3BD, 3BQ, 3EF, 5BG. Argen- 
tine :-—BAIL, CB8, DE2, DH5, FB5, 
FA2, PA2, AF1. Brazil :—LAB, LAC, 
LAD, 1AF, 2SP, RGT. Porto Rico :— 
4SA, 4KT, 4RM, 4RL, 4WO, 4NF, 401, 


4VL. Mexico :—lAA, 1N, 1F. Java :— 
ANE. Yugo Slavia:—7XX. Iraq :— 
IDH. Czecho-Slovakia :—OK1. Algeria: 
8ALG. Norway :—NW4, LAL. Russia: 
RDW, NRL. 
D. Woods t2 ANZ). 
(O-v-1.) 30-40 metres. 
HHord. 


October Ist to 14th. 


Great Britain :—-2G¥, 2SP. 2APS., 
2APV, 5AT, SBY, 5DH, 50C, 5TG, 
6AH, OCS, GCS. France :—-8KMA, 


8LDR, 80M, 8PAX, 8SZ, 8VO, 8VU, 


8XHP, FW. “Holland :—OPM, OWRB, 
OZA, PCU, PCLI. Italy :—1AS, 1AU. 
1BP, 1BS, 1FR, 1SA, 1YB. Czecho- 
Slovakia: — 1OK. Spain: — EACQ, 
EARIO. Sweden :—SMUF. Africa :— 
OCDJ, OCTU. Argentine :—J.PZ. Java: 
ANE. C. E. Largen. 


(0-v-1 Cowper.) <All on 50-90 metres. 
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General Notes. 

In reply to innumerable queries from 
amateur transmitters regarding a complete 
list of British and Foreign Experimental 
stations, we may state that thè “ Wireless 
Annual for Amateurs and Experimenters,” 
which will shortly be published, will con- 
tain all the known call-signs, names and 
addresses of licensed amateurs in Great 
Britain, France, Holand, Germany. 
Sweden, Finland, Italy, Spain, South 
Africa, India, Australia, New Zealand. 
Argentine Republic, Brazil, Chile, and 
Mexico. An official list of amateur radio ` 
stations in the United States can be ob- 
tained from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D.C., price 25 cents, and 
those in Canada from the Department of 
Marine and Fisheries, Ottawa. 


Addresses of Stations Wanted. 


We shall be glad if any of our readers 
can’`give us the QRA’s of the following 
Stations (in some cases it is inadvisable 
to publish the names and addresses, but 
any replies indicating that publication 
should be withheld will be communicated, 
in confidence, to the enquirers) :— 

G2AWL, G2DA, G2EX, G2ZA, GSGB, 
G6KY, G6LH, GB1 (India), GALBS, G2P 
AAA (Montevideo), Al or 1A (Argentine), 
A3EF, A4RT, BZRGT, C2AX, CZOKJ, 
EARSI, EIRE, ESNU, FW (calling LPZ 
on 43 metres). F8MS, F8TK (on 37 
metres), F8BVO, KK4, KOL, KXH, K4EA, 
K5PF, NK1; NOXQ, NPB7, NPC7, OBL, 
PCLL, P1IAJ, PR2MK, Q2BY, VIE, 
V8VX, XR8, YCB (or CBY, sending 
English Press on 40 metres at 09C0 and 
2100 G.M.T.), ZP3, Z4AV, Z4CG, 2SSK, 

5AD. 
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CIRCUIT SWITCHING. 


The diagram shows an interesting 
system of connection for obtaining 
four distinct circuits without the use 
of switches in a two-valve receiver. 

Plug-in coils are used for the tuned 
circuits throughout, and are mounted 
in two variable coil holders. . One of 
these 13 a two-coil holder, and carries 
the aerial coil L, and L, when used 
as a reaction coil in the left-hand 
position in the circuit diagram. The 
other is a three-coil holder which 
carries L,, when used as the primary 
winding of the H.F. transformer in 
the right-hand position in the dia- 
gram; L, the 
secondary wind- 
ing of the trans- 
former ; and also 
the reaction coil 
connected in the 
plate circuit of 


Aid 


the detector 
valve. The four 
circuits obtain- 
able wath this 
system of connec- 
tions are as 
follow :— 


(1) Crystal Re- 
ceiver. —For this 
circuit the first 
valve is with- 
drawn and the 
aerial is con- 
nected to A,. Lg is inserted in the 
left-hand position, and the crystal de- 
tector is connected at C. L, then acts 
as the secondary circuit of a coupled 
tuner with the crystal C and the out- 
put terminals connected across it. 

(2) Crystal and H.F. Amplifier.— 
For this circuit the connections are 
the same as for the crystal receiver, 
and the first valve is inserted and pro- 
vided with H.T. and L.T. current. 

(3) H.F. and Detector with Re- 
action.—The second valve is inserted 
and tha crystal withdrawn from the 
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terminal C. The coil IL, is then 
transferred to the three-coil holder, 
where it occupies the right-hand posi- 
tion in the circuit diagram, and func- 
tions as the primary winding of the 
H.F. transformer. Reaction is 
coupled to the secondary winding L, 
of this transformer. 

_ (4) Single-Valve Receiver with 
Reaction.—The first valve and the 
coil L, are withdrawn, and the aerial 
is transferred to the terminal A,. The 


coil L, then functions as the A.T.I.. 


of the receiver. 
In changing from one circuit to 
another it may be necessary to change 
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Four-circuit two-valve receiver. 


the value of some of the coils; thus 
fewer turns will be required for L, 
when it operates as an A.T.I. than 
when used as the secondary winding 
of the H.F. transformer. Similarly, 
fewer turns will be required for the 
reaction coil when it is coupled to the 
H.F. transformer.—G. S. T. 
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STRANDED WIRES. 
Stranded wires for inductances and 
aerials give, when properly designed, 
a higher efficiency than single solid 


Practical Devices. 
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wires. It is not always possible, 
however, to obtain wire of suitable 
diameter which has been properly 
insulated. 

Many types of stranded aerial 
wires, for instance, are wound with 
bare copper strands. To obtain the 
full benefit from stranded conductors 
it is necessary that each strand should 
be perfectly insulated from the 
others. or aerial wires, enamel in- 
sulation is best, but most of the 
enamelled and stranded aerial wires 
available are of rather heavy gauge, 
and if only a short aerial is required 
may present an unsightly appearance 
owing to the fact that the total weight 
of the aerial is not sufficient to 
straighten out kinks. | 

Stranded wires are quite easily 
wound with the hand drill attach- 
ment shown in the diagram. A light 
wooden disc is provided at the edge 
with a series of slots into which the 
wires to be stranded are inserted. 
The ends are bound round the 
screw passing through the centre of 
the disc at the back. It is best to use 
as large a diameter as possible for 
the disc. If a small diameter is used 
the twisting will be irregular. With 
a device of this kind it is possible 
to wind cables with very thin 


enamelled wire, which are extremely 
flexible, and, besides giving a high 
electrica] efficiency, present a good 
appearance when erected as an aerial. 

It is interesting to note that the 


é Winding stranded aerial wires. 
26 
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following numbers of wires will twist 
up into a cable of round section :— 
3» 7, 19, 37, ÓI, 9I, 127, etc. An 
alternative method of winding is to 
build up the cable with three strands 
containing three wires each, and so 
on.—W. P. 
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SPADE TERMINAL CONNECTION. 


It is essential that the leads from 
the L.T. supply battery should be 
heavier than usual when valves of the 
2-volt type are used in a receiver. 
This is particularly necessary with 
power valves such as the D.E.6, 
which consume a comparatively heavy 
current. Unless the L.T. leads are 
thicker than usual, there will be a 
considerable drop in voltage, and the 
` emission from the filament will be in- 
sufficient, Rubber-covered_ ignition 
cable is excellent for the purpose, but 
the diameter of the wire core often 
prevents its insertion in the base of 
the spade terminal. 


Spade terminal connection for heavy 
cables. 


The diagram shows how the diff- 
culty of making cannection to these 
terminals may be overcome. Instead 
of clamping the wire in the base of 
the terminal, an ordinary wood screw 
is inserted in the manner indicated in 
the diagram, and is then screwed into 
the centre of the stranded core of the 


A, 


ad 
@ 
> 
4 
+ 
=> 
haat 
a 
J 


Valves for Readers. 
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For every practical idea sub- 
mitted by a reader and accepted 


. 4 for publication in this section the 


Editor will forward by post a : 
receiving valve of British make. : 
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cable. A single layer of binding 
wire ensures a firm joint which will 
not easily pull off. The method is 
similar to that often used to make 
connection to sparking plugs or the 
brush connections of magnetos.— 
S. J. B. 
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REINARTZ CIRCUIT CONNECTIONS. 


The circuit diagrams show how a 
single-valve receiver with loose- 
coupled tuning and reaction may be 
converted to the Reinartz system of 
connections. 


The following additions to the’ 


“straight ’’ circuit are necessary in 
order that the connections may be 
easily changed. A single-pole double- 
throw switch is connected in the re- 
action circuit, and terminals are pro- 
vided at L for a radio-frequency 
choke coil. The auxiliary aerial ter- 
minal and series aerial tuning con- 
denser are also connected at A}. The 
circuit (e) in the diagram shows the 
connections for the simple reaction 
circuit. The aerial is connected at 
A,, and the switch is placed in the 
right-hand position. The terminals 
at L are left open. In circuit (b) the 
aerial is transferred to A,, and the 


A.T.I. is removed. Then, with the ` 


switch in the left-hand position and 
the choke coil inserted at L, the Rein- 
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artz system of connection is obtained. 
The aerial tuning condenser now pro- 
vides capacity reaction.—J. S. 
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CRYSTAL CUP. 


A very convement experimental 
mounting for crystal specimens is 
provided by the screwed metal base 
of a flash lamp bulb. 

Having removed the glass and 
plaster of Paris from the base, the 
crystal is set in the usual way with 
Wood’s metal. Screw lamp holders 


CRYSTAL 


Flash-lamp bulb cap as crystal cup. 


can be obtained for a few pence, and 
one of these should be mounted on a 
right-angle bracket made from thick 
brass or copper strip. Not only can 
the specimens be rapidly changed by 
this method, but the electrical con- 
tact provided by the screw thread is 
much better than with other methods. 
—W. H. C. 
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MARKING TERMINALS. 


In experimental work it is fre- 
quently necessary to check the wiring 
at the back of a receiver panel, and 
a good deal of time and trouble will 
be saved if all the terminals are 
marked at the back as well as the 
front of the panel. This will en- 
tirely avoid the confusion which 
often occurs owing to the fact that 
the positions of all the terminals are 
reversed when viewed from the back. 
—C. J. H. 
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em connections of a single-valve receiver acranged to give (a) a simple ı reacting single-valve set with coupled tuner and (b) a 
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modified Reinartz 
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SPECIFICATION. 


(1) The receiving set is intended entirely for broadcast 
reception, and a circuit arrangement is adopted which will 
permit of the tuning adjustments being indicated on the dials. 
(2) Three valves are employed, connected as a valve detector, 
with two low-frequency amplifiers, the second amplifying stage 
being removed from the circuit by inserting a plug to which the 
loud - speaker is connected into a break- jack 


(3) The tuning circuits are duplicated and can be tuned lo any 
wavelength by means of plug-in coils, and either of two trans- 
missions can immediately be received by means of a two-way 
switch. 

(4) All component parts are standard, including the 
cabinet, and only average skill is required to assimble 
and wire them. 
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Working Design 


= Novel Broadcast Receiver. 
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set in addition to the experimental equip- 


H.T.4+ H.T.o + gas ee oe HE majority of listeners require 
f r sag l little more than the transmis- 
TO sions from the local station with 
pee provision to switch over to the high- 
Imfd power station for an alternative pro- 
3 5 OP. O.S. gramme. Apart from the experimental 
Z = egip nee long-range reception undertaken’ by 
E Ef anc t | ne . 
5 S = WI H.T.- many listeners, there exists a need for a 
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The tuning apparatus is duplicated, providing a choice of two transmissions by 

the action of a two-position switch. The additional contacts on the change-over switch 

may, if desired, be connected to fixed reaction coiis arranged near the long and short 

wave tuning inductances. By means of plugs and jacks, one of the amplifying valves 
may be removed from circuit. 
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ment which can be relied upon to pro- 
duce good and consistent reproduction of 
the local and high-power transmissions. 


The Disadvantages of Reaction. 


For these requirements the set will 
obviously differ in many respects from 
the typical amateur receiver with its 
numerous controls and difficult tuning 
adjustments. In the first place reaction 
is omitted, at once removing the diffi- 
culties of critical reaction adjustment to 
control self-oscillation as well as render- 
ing calibration of the set possible. The 
varying position of a reaction coil in the 
proximity of the tuning coils produces 
variations in their inductance values. 
Thus, when reaction is used, it is not 


- possible to provide a tuning chart show- 
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Drilling details of the front 

panel. A, 3/8in.; B, 7/16in.; C, 

5/32in. and countersunk; D, 
1/8in. and countersunk. 


The method of constructing the 
raised base is clearly shown and a 
neat appearance is obtained by running 
the connecting grer beneath the base- 
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ing the calibrated positions at 
which certain stations may bes 
tuned in. 

With a good outdoor aerial 
not only is reaction definitely 
riot required up to distances- of 


20 milés from a: local station, 


but its use introduces a most 

undesirable form of distortion. 

Yet, again, and most important 

of all, is the fact that the set 

is not capable of contributing 

to the interference set up by 

oscillation. It must be remem- ` 
bered, however, that where an` 
oscillating set will Pom 

loud though distorted signafs on 

almost any sort of aerial, a good 

outdoor aerial is necessary for 

a non-oscillating receiver such 

as this. 


Range of Reception. 
Depending very much upon 


locality, the range of reception 
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Two-Station Receiver.— 


of this receiver at a conser- 
vative estimate may be put 
as 25 miles from a main sta- 
tion, 20 miles from a relay 
station, and 125 miles from 
Daventry. Within a radius 
of these distances consistent 
.loud-speaker reception can 
be relied upon. -> 
With the wide differenc 

of wavelength between the 
high-power and local stations . 
zt is necessary to completely 
change the value of the 
tuning inductance, and the 
comphratively small extra 
cost of fitting an addi- 
tional condenser. provides, 
also for bringing in the two 
transmissions without tam- 
pering with the tuning ‘ad- 
justments. The set is, vir- 
tually, two tuners making 
use of a common power 
amplifier. 
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Dimensional drawings showing 
the relative positions of the 
various components. 


The Amplifier. 

The most convenient method 
for switching the second ampli- 
fier out of circuit is by means 
of a telephone plug and break- 
jack, and it will be observed 
from the circuit diagram that 
in the process of disconnecting 
the last valve the grid and plate 
potentials of the first amplify- 
ing stage are unaffected. This 
is not the case when switching 
is carried out by means of a 
double-pole change-over switch. 
Hence, the levers and adjust- 
ments on the front of the in- 
strument, if labelled to indicate 
their purpose, require no fur- 
ther manipulating instructions. 
A key switch is shown con- 
nected in the filament current 


supply. 
Constructional Details. 
With the cabinet to hand 
before construction is com- 


menced, both panel and ter- 
minal strips, which are made in 


din. ebonite, can be carefully 


The general layout of the com- 
ponent parts can be clearly seen 
n this view. The valves and coils 
are arranged in positions which 
are accessible through the itd 
provided to the cabinet. 
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Two-Station Receiver.— 
fitted. The baseboard which is supplied 
with the cabinet must measure only about 
tin. less than the total internal depth of 
the cabinet as measured from the front 
edge, and it must be carefully regulated 
by filing or planing, so that the terminal 
strip and panel appear flush with the front 
and back edges. The strips of wood which 
are supplied as filets are mounted one 
along the top and one on each, side to a 
distance of sin. from the top, and should 
be held in position with ‘‘ Seccotine ° and 
smal] brass- wood screws. ‘Iwo 
= wooden strips of soft wood tin. x 
$in. batten the ends of the baseboard 
and provide accommodation beneath 
the board for the battery 
switch, H.T. battery bridging 
condenser, grid condenser, and g 
leak and the battery current 
distributing , leads, as well as 
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most of the wiring of the L.F. T a EE 

amplifier. This form of wiring, ——— ‘ 

as well as being very much aig The connecting wire is No. 20 
z PES a india -rubber covered, and the 


easier than using No. 16 wire with all 
connections directly between the com- 
ponents, separates the leads in the high- | l 
frequency circuits from the remainder of the wiring. carefully adjusted to make a good -fit,safter which the 
The terminal strip should be screwed in position and various components can be attached to the baseboard in 
| e the positions shown. The 
use of blued screws is recom- 
mended. for holding down 
the components, and later 
the heads of the sçrews ap- 
pearing on the front panel 
may be treated with bronz- 
ing solution, ‘which will 
greatly add to the appearance 
of the finished set. 
! i, Al} the. holes shown in the 
0-00025mfd | wiring diagram should be 
drilled in the baseboard he- 
fore the wiring ‘is com- 
menced; and many of the 
leads can ‘be run before the 
' front panel is placed in 
position. / The wire used 
is No. 20 tinned,’ with a 
vulcanised india-rubber 
covering and in the high- 
frequency circuits -it is 
arranged. in the usual man- 
ner of stiff wiring, whilst 
the battery and amplifier 
leads are taken. by the 
shortest paths beneath the 
baseboard. Wiring up 
should prove quite easy by 
following precisely the prac- 
tical wiring chagram. The 
ends of the wires, which, 


pS leads are run by the shortest paths beneath the 
baseboard, excepting those leads which form 
part of the tuned circuits. 


AERIAL -+ 


In conjunction with the diagram ag AA e eis ak Fins path taken by the various when bared, appear to be 
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Two-Station Receiver.— 
corroded by the action of the 
india-rubber, must be scraped 
bright before attempting to 
solder. 

The front panel is rubbed 
down after all the holes have 
been drilled, and a good ap- 
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The terminal strip is drilled 
with 5/32in. holes for the ter- 
minals and countersunk jin. 
holes for the securing screws. 
pearance is obtained by 
rubbing lengthwise along 
the panel with a movement 
parallel .to the edges, in- 
stead of endeavouring to 
produce the usual matt fin- 
ish. Cast aluminium 
brackets are employed to 
hold the panel and base- 
board at right angles, and 
these may need some slight 
adjustment by filing, while 
three rin. screws pull the 
panel up in close contact 
with the base. 

If it is the intention to fit 
gin. ‘‘ Indigraph ’’ dials as 
shown in the accompanying 
illustrations, it is necessary 
specially to order the ‘‘ Or- 
mond ’’ condensers, and a 
type is available in which 
an additional in. in 
length has been added to the 
brass spindle so as to en- 
gage with the grub screws 
and the dials. 


On Test. 


Little need be said as to 
the performance given by 
the receiver. When con- 
nected up to a typical 
broadcast aerial which, by 
the way, was arranged 
in a loft and situated 
twelve miles to the north 
of London, the trans- 
missions from both London 
and Daventry were re- 
ceived at exactly similar 
strength. Good loud-speaker 
reproduction was obtained 
with two valves, whilst the 
third valve was, perhaps, 
required on the afternoon 


‘transmissions from 2LO on 


reduced power. 
Ship signals were tuned 
in at good strength, using a 


Although the introduction of switches complicates the circuit dfagram the wiring up will be found suitable cotl, and, other 


quite easy by following this diagram, which shows the exact points between which wires are run on 
the front panel and baseboard. 
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. LIST OF PARTS. | ‘ 


3 Cabinet, with baseboard for panel, 12in. x 8in., type No. 400 
i (Ashton and Mander, Albany Works, Trenmar Gardens, 
: Willesden, N.W.10). 

Polished ebonife for 12in. x 8in., and terminal strip 
12in. x ljin., pin. id thickness, 


: 2 din. cast aluminium brackets, with screws and nats 
í (A. J. Dew & Coa 3 33-34, Rathbone Place, Oxford 
: Street, W.1). 5 ; 


R 3 Benjamin valve holders. 

$ 3 Fixed “resistors” (Burndept type 734 for D.E.5 valves). 

2 B.T.H. intervalve transformers. Ist stage 4: 1 and 2nd stage 
2:1 if last valve is D.E.5. 2nd stage may be 4:1 with last 
valve D.E.5A. 

Grid condenser, 0°00025 mfd. and combined leak 2 megohms. 

Primary bridging condenser, 0°001 mfd. 

2 Coil holders for base mounting (Goswell Engineering Co., Lid., 
12a, Pentonville Road, London, N.1). 

1 Fixed capacity condenser, air dielectric, 0°0002 mfd. (Ormond). 

2 Variable condensers, 0°:0005 mfd. (Ormond), with spindles 
extended, in. 


SCeeoesesaeeasessene 


Coscococcetsceccsccosouedeses 


working on 1,750 metres, which could be faintly heard 
at intervals in the Daventry transmissions, signals from 
other broadcasting stations were neither heard nor ex- 
pected. 
Connected to a _ two-Wire or 


long single-wire 


WAVELENGTH CONTROL AT KDKA. 


SCILLATING quartz crystals are being widely 
adopted in the United States to control the wave- 
length emitted by broadcasting stations. The crystal has 
been in experimental use for months at KDKA, but only 
on the short wave set. The 309.1 meter broadcasting set 


Crystal oscillator and amplifying equipment at KDKA. 
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2 Jacks (Ashley Wireless Telephone Co., 69, Renshaw ‘Street, 
Liverpool), types No. 4 and No. 5. 
1 Telephone plug (Ashley). 
1 Mansbridge condenser, 1 mfd. 
1. Key switch (Igranic). 
2 Indigraph dials, 4in. (Igranie). : 
11 Terminals (Belling & Lee, Ltd., Queensway Works, Ponder'’s `; 
End, Middlesex), earth, LT. —, L.T.+, grid+, grid— (2), : 
HT.-, mediam H.T. (2), H.T.J- and aerial. 
_1 3-pole changeover switch. A 4-pole switch is shown fitted in 
sel so that fixed reaction coils can be attached to the tuning 
coils if required and switched across. Lever type, nickel 
plated (Wilkins & Wright). 
’ 4 doz. tin. X No. 4 brass screws, round headed and blueg. or 
black finish. 
6 yards No. 20 tinned and indiarubber-covered connecting wire 
(Ripaulis, Lid., King's Road, St. Pancras, London, 
N.W.1). ~ 


A few miscellaneous brass screws with countersunk heads. 
French polish and linseed oil for baseboard. 
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aerial, the Igranic 50 coil or Gambrell “B” will 
tune to an optimum wavelength of about 300 metres. 
On small aerials a 75 coit or Gambrell “C”? will be 
required. On the long wave side a 200 coil or Gambrell 
“ E” should be inserted for reception from Daventry. 


4 
has now also been equipped with one of the crystals, 
ahd after a test period the crystal will be regularly 
used on this set for broadcasting all the KDKA 
programmes. i 
That the tests have been entirely successful is evr- 

dent from the following ex- 
tract from a report issued 
by Mr. C. W. Horn, the 
superintendent of the wire- 
less operations of the West- 
inghouse Company : ‘‘ While 
the Bureau of Standards 
has checked the KDKA 
309.1 meter set wavelength 
165 times in the last twenty- 
-one months, as noted in the 
July, 1925, Radio Service 
Bulletin of the department, 
and found that it was never 
more than o.r per cent., or 
one kilocycle, off its assigned 
frequency, which is quite a 
record when one considers 
the length of the period in 
which the measurements 
were taken and the times 
measured, it still is inaccu- 
rate when compared to the 
new method of crystal con- 
trol now governing the fre- 
quencies of the short wave 
set and holding it automatic- 
ally to a certain frequency 
without possibility of varia 
tion.” 
A 20 
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News of the Week in Brief Review. 


LURED FROM WORK. 

The Venezuelan Government is reported 
to have imposed a temporary ban on the 
import of receiving sets for the reason 
that broadcast reception entices people 
from their work. 

0000 
BROADCAST EDUCATION IN VIENNA. 

A Radio High School has been insti- 
tuted in Vienna for the purpose of trans- 
mitting educational courses in music, 


art, and languages. 
o0o000 


SILENCE. 

The observance of a “silent night,’’ re- 
cently adopted in Chicago, is being copied 
in Denmark, it having been decided to 
close the Copenhagen and Ryvang stations 


for one evening each week. Listeners in. 


-the neighbourhood of these stations will 
thus have regular opportunities for ex- 
pene the European ether without risk 
f local interruption. 
ooo0°o 


MARCONI’S SHORT WAVE SUCCESS. 

Votaries of the ultra-short wave had 
cause for rejoicing on October 23rd when 
Senatore Marconi, speaking at the Caxton 
Hall, Westminster, announced the grati- 
fying results obtained in 15-metre experi- 
ments between this country and the 
sae 


sing this wavelength and a power of 3 


only one-fifth of a kilowatt, Senatore 
Marconi and Captain H. J. Round found 
that it was not only possible, but easy, to 
communicate with the Argentine in hours 
of daylight. Nothing could be done on 15 
metres at night. 
ooo0o°0 


DUBLIN’S WIRELESS EXHIBITION. 

Special excursion trains from all parts 
of Ireland will be converging on Dublin 
on Wednesday next, November 11th, 
when a Wireless Exhibition on a large 
scale will be opened at the Mansion 
House under the direction of the newly 
constituted Wireless Society of Ireland. 

The Exhibition will remain open until 
November 14th, and it is hoped that 
during the four days the postal authori- 
ties will conduct tests from the new 
Dublin broadcasting station. 

There is now every indication that the 
Free State is at last embarking on a pro- 
gressive broadcasting scheme, which will 
receive the warm approval and encour- 
agement of all who believe in the 
tremendous potentialities of the new art. 
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ENTHUSIASM IN AUSTRIA. 
More than 160,000 broadcast receiving 
licences have been issued in Austria since 


June 30th. = - 
0000 : 


NEW SWISS STATION. L 

A high power broadcasting station is 

under erection at Munchenbuchsee, 

Switzerland, with a transmitter similar to 

that at Rome. The studio will be in- 
stalled in the Kursaal at Berne. 


LIFEBOAT WIRELESS. The White Star 

Line wireless—equipped lifeboat which was 

on view at the Manchester Wireless 

Exhibition last week. The boat is seen 

Starting on its trip from Liverpool to 

Manchester via a Paria Ship 
anal. 


RADIO ASSOCIATION DINNER. 
The Duke of Sutherland will preside at 
a dinner to be held by the Radio Associa- 
tion at the Hotel Cecil on November 19th. 
Among the guests expected are Senatore 
Marconi, Lord Wolmer, and Mr. J. C. 


Reith, 


ooo0o 


SHORT WAVES FROM NAUEN. 

The high power station at Nauen, in 
Germany, now transmits news bulletins 
on wavelengths of 26, 27, 47, 70, 76 and 
100 metres. The station is somewhat 
lavishly supplied with call signs and may 
be heard transmitting as POF, POW, 
POX, POY and POZ. 


. 


MUSIC FROM ESTHONIA, 

Although a small State, Esthonia rightly 
insists on a place in the European ether. 
A broadcasting station is now being in- 
stalled at Reval to work on a wavelength 
of 350 metres. r 
. oooo 

SIAM CALLING. 

The first important wireless entertain- 

ment to be given in Siam was recently 


‘transmitted from Bangkok by the army 


signal corps. The programme consisted 
of cavalry band selections and news 
items provided by the Bangkok Times. 
There were five receiving stations: Hua 
Hin, Ayudhys, Korat, and at two of the 
Royal palaces. The experiment lasted 
for three hours, and is said to have been 
quite satisfactory, the programme being 
heard by all the receiving stations. - 
oo0°o 
NEW APPOINTMENT. 

We are interested to learn that Mr. 
A. H. Morse, A.M.I.E.E., Mem.I.R.E., 
has been appointed New York representa- 
tiv of Messrs. The Radio Communication 
Co., Ltd., whose business is largely con- 
cerned with the establishment of commer- 
cial wireless stations and ship equipment. 
Mr. Morse will also, we understand, 
represent the interests ‘of the Radio 
Press, Ltd., in New York. 

ooo0°0o 

WIRELESS LICENCE PROSECUTION. 

The first prosecution under the recent 
Wireless Licence Act came up before the 
South London Police Court on October 
23rd, when Henry Hazlewood, a wheel- 
wright, was summoned before Mr. Rat- 
cliffe Cousins with having _ installed 
and worked a wireless receiving apparatus 
without a licence. Hazlewood pleaded 
guilty. 

Evidence was given by Mr. Harold 
Pearce, assistant solicitor to the Post 
Office, that a complete and effective re- 


ceiving set had been found or the 
defendant’s premises. It was the first 
prosecution, but the Post Office had no 


desire under the circumstances for a sub- 
stantial penalty. - 

Mr, Ratcliffe Cousins bound the defend- 
ant over in £5 under the Probation of 
Offenders’ Act for six months. 

oo0oo0ooọ0 
FIVE KILOWATTS AT PRAGUE? 

A jump in power from 550 watts to 5 
kilowatts is shortly to be made at the 
Prague broadcasting station, according to 
a report from that city. During altera- 
tions the present plant will be transferred 
to Presbourg. : 


30 


~ 
~ 


NOVEMBER 4th, 1925. 


SWEDISH BROADCASTING. 

Sweden now possesses twelve broadcast- 
ing stations, of which seven are for relay 
purposes. The relay stations transmit 
the programmes from Stockholm. 

0000 
SHORT WAVE TESTS. 

Mr. D. Sinclair (G20C), of Morven, 
Shepperton-on-Thames, advises us that he 
is continuing his test transmissions on 23 
netres (C.W.) which were begun on 
October lst. Up to the present the num- 
ber of reports received has been dis- 


appointing. Transmissions take place on` 


Saturdays from 3 to 5 p.m. (G.M.T.) and 
on Sundays from 7 to 7.45 p.m., with an 
interval between 7.15 and 7.30. Reports 
by wireless, as near to 25 metres as pos- 
sible, immediately after the transmissions 
will be very welcome. Reports by card 
would also be gladly received. 
ooo°o 
MUSIC ON THE CANALS. / 

Many of the Venetian gondolas, it is 
reported, are now fitted with broadcast 
receivers. . The programmes from Rom 
and Vienna are picked up at goo 
strength. Readers may recall that, in 
the early days of broadcasting, when re- 
ceivers were banned on the canals of 
Venice, an exciting police raid resulted in 
the discovery of many clandestine 


listeners. 
oo0oo0oo0 


POPULAR LECTURES ON WIRELESS. 

A course of ten lectures on Wireless 
Telephony, with special reference to 
broadcast reception, will be given on 
Friday evenings at 8 p.m., at the Nor- 
wood Technical Institute, Knight’s Hill, 
West Norwood, S.E.27, by Mr. J. F. 
Stanley, B.Sc. (Hons.), A.C.G.I. The 
first lecture of the series will be given on 
November 20th next. Facilities will be 


A BELGIAN FIELD DAY. 


autumn excursion to Malines. ans Reseau Belge includes practic 
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given for practical experiments and the 
discussion of individual difficulties. 

Applications for admission should be 

e to the Principal of the Institute, 
Mr. L. N. Coombs, B.Sc., from whom 
particulars of fees and a syllabus of the 
course may be obtained. 

It is proposed to form a West Nor- 
wood branch: of the Radio Society of 
Great Britain. Arrangements will be 
made for members to experiment and test 


out their apparatus provided they are 


students of the Institute. 
0000 


NEW USE FOR BROADCASTING. 

The latest wireless story hailing from 
America concerns a foreign vagrant who 
was recently apprehended by the New 
York police and interrogated as to his 
credentials. But he spoke an exceedingly 
strange tongue. 

The police interpreters were nonplussed 
and an impasse was reached when several 
professors of modern languages admitted 
themselves beaten. At this juncture the 
idea occurred that broadcasting might be 
of service. Listeners to the nearest 
broadcasting station were accordingly 
acquainted with the circumstances, and 
the luckless individual was instructed to 
speak into the microphone. The distress- 
ing appeal was heard by a fellow-country- 
man, with the result that the captive was 
identified as a Laplander. His explana- 
tions ‘satisfied the police, and he was 


allowed to depart. 
ooo0oo0 


AMERICA’S BROADCASTING 
PROBLEMS, 

Next Monday, November 9th, will see 
the opening of America’s Fourth National 
Radio Conference, to be held at Washing- 
ton. The Conference has been called by 


Secretary Hoover for the purpose of dis- 
cussing matters affecting radio communi- 
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cation in the United States from the 
viewpoint of the general public. 
Practically every 
be represented, including broadcasting 
stations, radio magazines, and newspapers, 
amateurs and broadcast listeners, com- 
mercial stations, trade associations, and 
Government departments. The Institute 
of Radio Engineers and other important ` 
organisations will also provide representa- 
tives. 
As might be expected, the problem of 
interference is among the most important 


to be discussed. 
ooo0oo ’ 


CHANCE FOR SOUVENIR HUNTERS. 

In his inaugural speech at the opening 
of the Manchester Wireless Exhibition 
on October 27th, Captain P. P. Eckersley 
made a touching reference to the loss of 
his hat, which he had left in the L.M.S. 


train. It is said that a number of 
souvenir collectors disappeared imme- 
diately. 


0000 7 
BROADCAST LESSONS PRIZE. 

The Schools Radio Section of the Radio 
Society of Great Britain is offering a 
prize of £5 to the school boy or girl 
who submits before November 28th, 1925, 
the best essay on ‘‘ The Value of Broad- 
cast Lessons.’’. The competition is open 
to any school boy or girl throughout the 
country, and there is no entrance fee, the 
only conditions being that :— 

1. The essay must be certified by head 
teacher or parent that it ıs the unaided 
effort of the scholar. 

2. The essay must not contain more 
than 200 words. l 

3. The name and age of the scholar 
must be given in full. | 

4. The name of the school and the 
town in which it is situated must be 
stated. . 

5. All competitors must accept the 
decision of the judges 4s final. 

6. All essays must be written of 
foolscap. 

7. All entries must reach Mr. R. J. 
Hibberd, St. Paul’s School, Dorking, by 
November 286th, 1925. 

The winning scholar will have the 
opportunity of broadcasting his or her 
essay from 2LO and 5XX. 

0000 

_WESTERN ELECTRIC CHANGE. 

On October 31st the Western Electric 
Co., Ltd., of London, became known as 
‘Standard Telephones and Cables, Ltd.” 
The registered and executive office remain 
at Connaught House, Aldwych, W.C.2. 

An anuouncement has already appeared 
in the Press of the sale to the Inter- 
national Telephone and Telegraph Cor- 
poration of the Iuternational Western 
Electric Co., by the Western Elec- 
tric Co., Incorporated. Under this 
new ownership, the International Western 
Electric Co. will in future be known as 
the International Standard Electric Cor- 
poration, and will continue to hold exclu- 
sive licences under the foréign patents of 
the Western Electric Co., Incorporated. 
in the telephone and telegraph field, and 
will also continue to act as the exclusive 
distributors outside of the United States, 
Canada, and Newfoundland, for all 
Western Electric manufactures. 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


Lewisham and Bellingham Radio Society. 


Experiences of reception during the 
summer months were related by various 
members on October 13th. It was gener- 
ally agreed that results obtained in DX 
work and with loud-speakers were supe- 
rior to those of the previous summer, a 
fact which was attributed to the benefits 
obtained from the Society’s lectures and 
demonstrations. | 

The second of a series of lectures on 
“ High Frequency Amplification ’’ was 
delivered by Mr. R. Stanley on October 
20th. In this lecture attention was 
drawn to the effects of different methods 
of winding transformers. 


Arrangements are being made to hold a . 


whist drive in the near future for mem- 
bers and their friends. l 
An attractive syllabus has been ar- 
ranged for the winter months, an inter- 
esting item being an exhibition of valve 
sets, to be held on November 24th. 
Particulars of membership may be 
obtained from the Hon. Secretary, Mr. 
S ieee 62, Ringstead Road, Catford, 


oo o eo) 
Inland Revenue Radio Society. 


“ Measuring Instruments for Radio 
Work ”? was the title of an interesting 
talk given at Somerset House on 
October 16th by Mr. L. Bland-Flag 
(2G0), of Messrs. The Sifam Electrica 
Instrument Co. The principles employed 
in designing the various types of instru- 
ment were carefully explsined, and use- 
ful information was given regarding their 
application. A lively discussion followed, 


a large proportion of those present taking . 


part. The next meeting of the Society 
will be held at 2, South Place on Friday, 
November 6th at 6 p.m., when Mr. D. G. 
Dyne, B.Sc., will lecture on “ Direction 
Finding—Methods and Difficulties.’’ 
Hon Sec.: Mr. W. J. Tarring (5TG), 
Room C2, York House, Kingsway, W.C.2. 


0000 


West London Wireless and Experimental 
_ Association. 

General regret will be felt at the news 
that this well known Association is closing 
down owing to the absence of public 
support and the illness of the hon. secre- 
tary, Mr. Cotton. 
sation of activities may be temporary only 
and that Mr. Cotton may soon be restored 
to health. | 3 

0o000- 


Nottingham and District Radio Experi- 
mental Association. 
The President of the Association, Mr. 
R. Pritchett, B.Sc., delivered an infor- 
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We hope that the ces- 


mative lecture on-‘‘ The Flewelling Cir- . 


cuit ° on October 14th. 

The lecturer described the cirtuit as 
the germ of something worth following 
up; at present it was still to be regarded 
as one of the freak variety. Questions and 
a discussion concluded a very interesting 
evening. On October 21st the members 
were privileged to visit the laboratories 


of Dr. Rigby, the lecturér, who gave an - 


instructive talk and demonstration on 
“ X-Rays.” Members had the oppor- 
tunity of seeing the penetrating effects of 
X-Rays and of feeling the soothing and 


stimulating effects of short doses of high- 


frequency treatment, i 
Hon. Secretary: Mr. M. Allan, 71, 
Burford Road, Nottingham. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 4th. 
Institution of Electrical Engineers (Wire- 
less Sectton).—At 6 p.m. (Light. Re- 
freshments at 5.30). At the Institu- 
tion, Savoy Place, W.C.2. Inaugural 
address by Major B. Binyon, O.B.E., 
M.A. (Chairman). 
ordiri AREA and Hendon Radio Society. 


—At p.m. At the Club House, 
Willifiela V ay. N.W.11. Fourth Lec- 
ture: “Fundamental Principles of 


Radio Reception.” By Mr. Maurice 
Child. 
THURSDAY, NOVEMBER Sth. 
Walthamstow Amateur Radio Society.— 
Lecture: " Reception on 45 Metres’’ 
(with demonstration). By Mr. E. 
Nickloss, M.I.E.E. (2KT). 
FRIDAY, NOVEMBER th. | i 
Sheffield and District Wircless Society.— 
ecture: ‘‘ Music in Relation to Wire- 
less.” By Mr. T. A. W. Blower. 
Inland Revenue Radio Society.—At 6 pn. 
At 2, South Place, London, E.C. c- 
ture: " Direction Finding—Methods and 
Difficulties.” By Mr. D. G. Dyne, 
B.Se. 
MONDAY, NOVEMBER ath. ° 
Swansea Radio Society.—Comparison and 
Demonstration of L.F. transformers of 
various makes. By Mr. H. Morgan. 
TUESDAY, NOVEMBER 10th. 
-Ilford and District Radio Society.—Lec- 
ture: ‘“ Superhkets.” By Mr. Ashton 
Cooper (STR). | 
Lewisham and [Bellingham Radio Soctety.— 
Ecperimental Evening. 


Sheffield and District Wireless Society. 


The seventh annual general meeting was 
held on the 9th inst., when the new presi- 
dent, Mr. W. Burnet, was elected, 
together with the various officers for the 
year.. Mr. T. A. W. Blower, whose 
address is 129, Ringinglow Road, Shef- 
field, was elected as Hon. Secretary in the 
place of Mr. R. Jakeman who held this 
office for the last two years. The annual 
balance sheet was submitted and shows 
that the Society’s finances are in a 
healthy condition. 

The first of a series of elementary 
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All photographs published will be paid for. 


classes was held on October 16th, when 
the fundamentals of -magnetism and 
electricity were dealt with by Mr. L. H. 
Crowther. These classes are being fol- 
lowed up by experimental work bearing 
upon the subject-matter of the previous 
class and should prove a very useful and 
interesting feature. 
oo0oo0oo0 


Croydon Wireless and Physical Society. 

An interesting talk on H.T. supply was 
given by Mr. G. W. Hale at the Society’s 
last meeting. The speaker referred to the 
inconvenience of high-tension batteries 
when used with power valves and empha- 


. sised the desirability of obtaining H.T. 


from the electrical mains. In cases where 
no main supply was available he advo- 
cated the use of H.T. accumulators. 

Hon. Secretary: Mr. H. T. P. Gee, 
51-52, Chancery Lane, W.C.2. 


0000 
Manchester Radio Scientific Society. 

The Society’s Annual General Meeting 
was held at headquarters, 16, Todd Street, 
on October 14th, when officers were 
étected for the winter season. . 

Meetings are held every Wednesday at 
the above address. Prospective members 
should apply for particulars to the 
Asst. Hon. Secretary: Mr. J. Morris, 
Junr., John Morris and Son, Ltd., Cross 
Lane, Salford, Manchester. 


ooco 


Bolton and District Radio Society. 


A large gathering of members and 
friends attended the Society's last meet- 
ing, at which Mr. Hankey, Assistant 
Engineer of the B.B.C., gave an interest- 
ing lecture on ‘Radio Ramifications.” 


= Alderman Steele, the Mayor of Bolton, 


occupied the chair. 
Hon. Secretary; Mr. J. Grimshaw, 70, 
Church Road, Smithills, Bolton. 


0000 


Malta Radio Society. 
At a meeting of this Society held at the 


‘Unione Cattolica ‘San r rey 7 
Valletta, on October 17th, Mr. R. F. 
Galea delivered a -very interesting lecture 
on ‘The Three-Electrode Valve.” 
Further instructional lectures are to be 
given by Mr. Galea at phil Saree inter- 
vals. The objects of the Malta Radio 
Society are to conduct experiments, in- 
struct the members, and to safeguard the 
interests of all concerned. 

Those desirous of joining the society 
should communicate with the Secretary 
at No. 73, 73a, Sda. San Francesco, 


Floriana. 
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Items of Interest to be Seen on the Stands. 


As much of the apparatus to be seen on the stands has already been discussed in 
detail in connection with the recent London exhibitions descriptions will only be made 
~ of sets and components now appearing for the first time. 


HE Second Wireless Exhibition to be held in Man- 
chester was promoted jointly by the Manchester 
Evening Chronicle and the Manchester and 

District Association of Radio Societies. 

Over 180,000 visitors paid for admission to the Exhibi- 
tion last year, and the attendance on the opening day 
indicated that these figures may be beaten this year before 
the Exhibition closes on Saturday, November 7th. 

Although many of the exhibits are substantially the 
same as those already shown at the London exhibitions, 


The Baltic low-loss coil. The winding, which is about 4in. im 

diameter, consists of 40 turns, giving an indutancce of 98:5 

microhenries, with a natural wavelength of 31°5 metres, and 

when bridged with a parallel capacity of 0°00055 mfde a wave- 
length of 425 metres is produced. 


new apparatus is to be seen at the stands of certain of the 
firms from the Midlands and the North who are now ex- 
hibiting for the first time. In addition, there are no restric- 
tions with regard to the inclusion of apparatus of foreign 
manufacture, and as a result-the amateur is showing 
a keen interest in the design of apparatus developed 
` abroad. 

There was a packed hall when, in a few well-chosen 
words, Sir Joseph Nall, M.P., introduced Capt. P. P. 
Eckersley. In his.address Capt. Eckersley, after dwell- 
ing at length on the future aspect of wireless, emphasised 
the importance of employing high-grade receiving equip- 
ment to appreciate the real public service rendered by the 
British Broadcasting Company, and he explained that both 


as regards range and selectivity great.advances are still ` 


needed in the design of British wireless receiving 


apparatus. 


Primary Battery for Filament Heating.—It would 
seem that the introduction of dull emitter valves has 
merely brought about an economy in filament current con- 
sumption from the accumulator battery,-and has not, to 
any great extent, been met by the development and sub- 
stitution of primary batteries for filament heating. 

The Darimont battery manufactured by Darimont Elec- 
tric Batteries, Ltd., of Abbey Road, Park Royal, London, 
N.W.1o0, has, however, been designed expressly for wire- 
less purposes, and an assurance that it 1s capable of satis- 
factory and economical performance can be obtained 
from an examination of the curves produced under vary- 
ing conditions of discharge. The cells are made in’ four 
sizes, and the largest, type B15, has a capacity of about 
6o ampere hours, determined at a constant discharge rate 
of about 0.25 ampere. The internal resistance is shown 
to be about 0.4 ohm, and the mean potential is about 
1.4 volts. Thus it is possible, using, say, two Mullard 
‘« Weco” valves, to obtain 130 hours’ use, and at 
moderate cost the cell can be recharged by replacing the 
inactive electrolyte. A cell of smaller type, described as 
the Bs, can be employed for the filament heating of, say, 
a three-valve set fitted with A.R.o6 valves. Three cells 
connected in series will be needed, giving 120 hours’ ser- 
vice. Again, a single valve receiver, employing a 
Marconi DE3 valve and working from three of the lowest- 
priced Darimont batteries, type B24, will give 225 hours’ 
use, and can be reconditioned for the cost of a shilling. 

Pyrex Glass Insulators.—Aerial insulators constructed 
from Pyrex glass with grooved surfaces and shaped so 
that the aerial and halyard pass through holes in. the 
ends, are shown by Messrs. N. V. Webber and Co., 


Beco hornless loud-speaker. 
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Ltd., a firm specialising in the manufacture of amateur 
transmitting station equipment, as well as receiving 
apparatus of special design for use on short wavelengths. 
The range of apparatus exhibited includes an absorp- 


—_— 


Interior view of the Beco loud—s 


er, showing the magnetic 
system and the conical 


uminium diaphragm. 

tion transmitting wavemeter, heterodyne, and buzzer wave- 
meters, a series of meters including thermo-ammeters, 
solenoid and pancake type transmitting inductances, and 
short wave receiving sets and components. 

Hornless Loud-speaker.—In putting the ‘‘ Beco” 
hornless loud-speaker on the 
market, Messrs. the British 
Electrical Sales Organisation 
have endeavoured to not only 
obtain a more pleasing out- 
line than the usual trumpet 


Goltone crystal receiving set., Cell in glass con- 
By means of a pl and socket tainer aie = build- 
switch the wavelen can be ex- ing g Ea Old- 
tended for reception on wave- = igh = oers 
lengths up to 1,850 metres. battery. 
model, but have aimed at eliminating resonance effects 


as far as possible, with a view to maintaining original 
sound quality. The general construction consists of a 
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thick aluminium back plate carrying an adjustable electro- 
magnet with polarising bars. The diaphragm is a stiff 
aluminium cone less than o.oo2in. in thickness, rigidly 
clamped at the rim between thick aluminium rings. A 
suppleness is provided around the edge by means of a 
groove in the diaphragm, and this, resting on wool pack- 
ing, is probably responsible for the avoidance of reson- 


The Yesly. combined grid condenser Prey leak. Three ter- 
minals are provided so that it can be used in circuits where 
the leak does not directly bridge the condenser. 
ance. Moderate in price, it is obtainable either with a 

nickel plated, oxydised silver or copper Anish. 7 

Low Loss Tuning Coils.—On the stand of the 
Wellworth Wireless Company, 8, Withy Grove, Man- 
chester, is an interesting set of Baltic inductance coils of 


attractive design. Referring to the 60-turn coil, the wire 
is supported by means of slotted strips carried on rings, 
and the unusual feature is that the slots are alternately 
cut to different depths, so that successive turns do not 
lie side by side. The self-capacity is thus reduced, 
thereby limiting the dielectric losses and producing a coil 
of extremely low ohmic resistance, which will lead to 
improved selectivity and range. This coil has an induct- 
ance of 200 microhenries with a natural wavelength of 
only 60 metres. When bridged with a parallel capacity 
o 00055 mfd., the wavelength becomes 630 metres. The 


The 
necting af number of pairs of telephones in es or 
and the socket itself is removable from the plug. 


Baltic universal telephone plug is arranged for con- 
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The Manchester Exhibition.— - 
range of coils, which are all interchangeable, includes 
five coils smaller in size. 

Belden Battery Cords.—To overcome the difficulty of 
connecting up a number of leads from the low and high 
tension batteries, the Belden battery cord consists of a 
length of braided cable carrying the necessary conductors. 
Five leads are laid up in the form of cable, in different 


Useful’ battery connector made up complete with tags 
l by Ripaults Ltd. 


colours, so as to give easy identification, and the provi- 
sion of an additional wire in order that two high-tension 
potentials may be obtained is a most useful feature. 
The cord is 6ft. in length and of durable construction. 
Other products shown by the Standard Insulator Co., 
Ltd., 41, Rathbone Place, London, W.1, include insu- 
lated sleeving in various sizes and colours, Belden frame 


aerial wire consisting of sixty strands of No. 42 wire 


The Liberty supersonic set of units for use in super-heterodyne 

receiver construction comprises four match interm te 

transformers, filter circuit and units for long and short wave 
, oscillators. 


with a silk-finished braided covering, enamel insulated 
wire, resin cored solder, the ‘‘ Midget ’’ vernier knobs for 
critically controlling instrument dials,» terminal tags in 
brass, copper, and tinned cepper of varied sizes and 
shapes, and eborite loud-speaker horns of attractive out- 
line and good, clean finish. 

_Large-capacity H.T. Batteries.—Messrs. Ripaults, 
Ltd., King’s Road, St. Pancras, London, N.W-1, have 
evolved a new and, improved type of battery’ specially 
designed to meet the increasingly heavy demands upon the 
source of H.T. supply, due to the adoption of multi- 
valve sets and power amplifiers. A special feature of the 
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The Triparte terminal - manufactured by Ward & Gold- 


stone, Ltd. Connection can be madc either by spade or tag 
connector as well as by plug, for which a socket is provided in 
the head of the terminal. 
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design is that the individual cells are interchangeable, 
thus permitting of the replacement of any particular cell 
which may become falllty. The battery is supplied in 
two sizes of 45 and go volts. As battery manufacturers, 
Messrs. Ripaults are showing a wide range of square 


type Leclanché cells of large capacity suitable for fila- 


ment heating. Some useful battery leads with tags are 
also shown, together with indiarubber-covered wire in sizes 
Nos. 16, 18, and 20 S.W.G.,. useful for instrument 
wiring. = 

Superheterodyne Kit. — Among  superheterodyne 
equipment of British manufacture, the ‘‘ Liberty ’’ Super- 


' sonic Units provide all the necessary tuning circuits. The 


The Lotus geared coil holder for inside baseboard mounting 
i pall on the stand of Garnett, Whiteley & Co., Ltd 


windings are arranged in grooves on ebonite formers, 
and coupling between the various stages is kept to 
a minimum by tilting the coils. in the familiar fashion 
employed in neutrodyne sets. Intermediate transformers 


are carefully tuned, and the outfit includes the filter cir- 


cuit and long and short wave oscillator inductances. The 
units possess a good instrument finish. The Radi-arc 
Electrical Co., Ltd., Bennett Street, Chiswick, London, 
W.4, are also exhibiting the ‘‘ Liberty °’ superheterodyne 
receiver, which makes use of the unit equipment. It 1S 
supplied in two models, employing either five or eight 


Bretwood series paralie! 
aerial switch. 


The midget friction 

sr te id for pro- 

viding critical ad- 

justment of an instru- 

ment dial made by 

the Standard Insula- 
tor Co., Ltd. 


valves. The frame aerial with 
which it operates is rotated 
by means of a link action con- 
nected with an instrument dial, 
and, by means of a compass fitted to the base of 
the frame aerial, it becomes possible to indicate the direc- 
tional settings for the various stations. 

Compact Variable Condenser.—Bretwood, Ltd., 12 
to 18, London Mews, Maple Street, London, W., are now 
manufacturing a variable condenser, which occupies a 
space of less than rin. in depth beneath the instrument 
panel. The moving plate, which revolves between treated 
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The Manchester Exhibition. — 

mica discs, is clamped in position by means of two spring 
plates, one of which forms the fixed plate of the con- 
denser. Being compact, this variable condenser lends 
itself for use with the transformer equipment of super- 
sonic heterodyne receivers, and a tunable intervalve unit 
is shown on the stand. Another useful component is the 
Bretwood anti-capacity switch, in which smooth contact 
is made to the segments of a small] disc by means of 
phosphor-bronze balls pressed in position by means of 
springs. . \ 

A Popular Crystal Set.—It is doubtful if, with the 
many elaborate types of crystal receivers, the range of 
reception exceeds to any noticeable extent the signal 
strength obtainable from a simple solenoid with sliding 
contact. To provide a complete crystal receiving set at 
the lowest possible price, Messrs. Ward and Goldstone, 
Ltd., of Pendleton, Manchester, make use of this prin- 
ciple. The contact between wire and slider, which must 
be perfectly reliable, is made by means of a pair of con- 
tacts which traverse the coil by the operation of a knob 
and quick-acting screw. Provision is made for the recep- 
tion of Daventry by means of a plug and socket switch. 
The more elaborate sets manufactured by this firm include 
a series of low-priced cabinet type receivers built on sound 
lines and employing standard circuits. A terminal con- 


The new type Bretwood filament resistance. 


- nector is also of interest, for it provides for either spadé 
or tag connection, or the plug with which it is provided 
may be made use of. A series of fixed condensers is 
also shown which can be mounted in a variety of ways, 
and are provided with detachable tags for supporting a 
leak resistance when required. When a grid leak is re- 
quired to be mounted so that it does not bridge the con- 
denser, a clip in suitable mounting is supplied. 

Another useful device is the ‘‘ Protex ’’ fuse for fitting 
to an accumulator battery to prevent damage by short- 
circuit. 

New Geared Coil Holder.—The unusual feature in 
the new “‘ Yesly ’’ coil holder for behind the panel mount- 
ing is the use of very fine toothed gear wheels for pro- 
viding the necessary critical adjustment. As several teeth 
are thus always engaged, backlash is practically elimi- 
nated. The position of one of the holders is adjustable 
to allow of the use of coils of varying thickness. The 
degree of coupling between the coils is indicated by a 
pointer moving over a stationary circular scale, and, in 
addition to a standard one-hole fixing, a pair of screws 
are fitted to more rigidly attach the holder to the panel 
if required. 

Wireless Gramophone Combination.—In an excep- 
tionally attractive cabinet of mahogany of Sheraton 
period design, Messrs. Halliwell and Good, Ltd., 9-13, 
Miller Street, Manchester, have combined a four-valve 
recelving set with a high-grade electrically operated 
gramophone. When the instrument is used as a gramo- 
phone there is nothing to indicate that the cabinet is 
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**The Wireless World'’ stand at the Manchester Exhibition. 
Visitors are afforded an opportunity of examining a very wide. 
range of wireless literature covering every branch of the subject. 


used as a receiving set. The receiver itself is a straight- 
forward four-valve set with a tuned anode high-frequency 
amplifier, constructed with high-grade components. 


WHAT IS BEING SAID. 
| NỌ CUSTOMS DUTIES. ` 

‘“ SITTING in my home in Geneva, I am in contact at 
one moment with the musicians and thinkers of Scan- 
dinavia and at the next with those of Italy and Spain. 
Another slight turn of the condenser dials brings to my 
ears the voice of a Czech or a ‘Parisian. There are no 
Customs duties on speech or the music which is borne 
on the ether. 

‘“ Here, then, is an opportunity for the peoples of 
Europe such as has never before existed—an opportunity 
to learn how much they possess in common and how much 
may be lost and has been lost through ignorance born of 
isolation. The broadcasting companies realise that it is 
their duty to see that the medium in their hands is de- 
veloped to the uttermost in the service of mankind and 
that no time shall be lost in the process.’’—A. R. 
Burrows, in /ntlernational Language. 

s A HINT TO TOWN LISTENERS. 

‘(Tr you think that by moving thegreaction coil a frac- 
tion of an inch closer to the aerial coil you are going to 
get better signals, when already the set is right on the 
dividing line between the silent point and oscillation, 
remember that by so doing you are going to distort your 
reception, which will become woolly and muffled. Re- 
member also that many hospitals are listening, and that 
if you did move the reaction coil that fraction of an inch 
the resultant oscillation would be distinctly irritating to 
the patients, whose nerves may be very highly strung as 
the result of some recent operation or shock.’’— 
T. Francis Barrett, in R.S.G.B. Talk from 2LO. 
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HIS week we have four valves to report on, and 
they are all power valyes—that is, valves which 
the makers say are suitable for power amplifica- 

tion and for use in the Jast stage of an audio-frequency 
amplifier. 

What characteristics do we expect a power amplifying 
valve to have? First, such valves are expected to deal 
with a certain amount of power, as distinct from those 
valves which are essentially used as voltage amplifiers. 
We should therefore expect the valves to have a large 
emission and to have a grid-volts, anode-current character- 
istic which extends well to the left of the zero grid-volts 
point. In other words, they will have a fairly low anode 
impedance and amplification factor. 
The anode impedance in particular 
is a very important thing, for, to get 
the maximum output from the valve 
for a given input, the impedance of 
the valve and the apparatus con- 


proximately equal. With loud- 
speakers of normal design and 
wound to a resistance of about 2,000 
ohms, a suitable impedance for the 
valve would be 5,000 to 10,000 
ohms, Certain loud-speakers—for ‘n- 
stance, the new ‘‘ Kone,” of the 
Western Electric Co.—are wound to 
a lower resistance than the average 
loud-speaker, and should therefore 
he connected to a valve of lower im- 
Deen Coleen Sead pedance. | The resistance of the 
Electric Coa 2-volt ‘‘ Kone’’ is 750 ohms, while its 
aai average impedance is 5,000 ohms, 
and the makers suggest that it be 
connected to a valve having an anode 
impedance of about 5,000 ohms. 

Secondly, for a given impedance, 
the voltage amplification factor of 
the valve should-be as high as pos- 
sible, and thirdly the ‘emission 
should be obtained with the smallest 
expenditure of power in the filament 
consistent with long life. 

Another factor of importance is 
the working anode voltage. Is it 
preferable to design the valve to work 
from a supply of, say, 120 volts, or 
from a higher voltage such as 
200-240? If tha valve is to deal 
with big grid voltages—say, 10-15 
(20-30 volts total swing)—and a 
valve working off a low anode voltage 
is preferred, that valve will probably 


The P.M.4, a Mullard 
power valve. 


will show that the valve is 


nected to the anode should be ap- 


C” GS ul Ula. 


have an impedance of about 3,000 ohms, and an ampli- 
fication factor of 2 to 3. Further, dry cells will not last 
very long, and a battery of secondary cells will have to 
be used. If electric mains are available, however, there 
is no doubt that a valve designed to take an anode volt- 
age of 200-240 is an excellent proposition. 


The Ediswan P.V.6D.E (2-volt Valve). 


The first of the valves tested was the Ediswan Elec- 
tric Co.’s power valve, designated P.V.6D.E. This 
valve differs slightly from the earlier models of this 
type, improvements having 
been made to the construc- 
tion. The shape of the 
anode and grid have been 
changed from cylindrical to 
the oval box type, and the 
filament is of V pattern. å 
Reference to the illustration | 


of the pipless pattern, while 
the cap is of moulded 
ebonite. A green line is 
marked on the cap to indi- 
cate the anode pin. 

The valve is packed in a 
box on which is printed the 
specification of the valve, 
and we are pleased to note 
that such things as the emis- 
sion, amplification factor, 
working slope, normal im- 
pedance, and filament effici- 
ency are clearly given. 

Tested in our usual manner, we obtained the results 
given in the accompanying table, from which it will be 
seen that the valve is a good one of its class. The tests 
were made with a filament voltage of 2.0, and it was 
found that the emission was barely sufficient when work- 
ing with an anode voltage of 110. This valve would 
work extremely well in the first stage of an audio fre- 
quency amplifier with a good coupling transformer of 
high ratio (6: 1). 

In the last stage it might be overloaded with really 
powerful signals, but would certainly supply the maxi- 
mum power with which an average small loud-speaker 
will satisfactorily deal. 


A Western Electric Co. power 
valve—the P.A.4. 


The Mullard P.M.4 (4—volt Valve). 


A specimen valve of this type, which, we are told, is 
a product of the combined Philips and Mullard organ- 
isations, was secured for test. The makers state that 
this valve is suitable for use in all stages of audio fre- 
quency amplifiers and for the operation of loud-speakers. 
Rated at 3.8 volts, o.1 amps for the filament, and 30 
to 100 anode volts, we found the filament efficiency re- 
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Valves we have Tested.— 
markably good at 57 mA per watt with 3.8 volts on the 
filament. ‘On test the average amplification factor, as 
stated in the table below, was found to be 8.3 with an 
impedance of about 15,000 ohms. Both these values are 
rather higher than those given by the makers in their 
advertising literature for average valves, but even so the 
valve may justifiably be said to be perfectly suitable for 
working into a small loud-speaker provided ample anode 
and grid volts are used. 

When used in the first stage of an audio-frequency 
amplifier, an anode voltage and grid bias of 50 and —2 


Construction of the P.A.4 valve. z 


respectively would be right in normal circumstances. A 
coupling transformer of 4:1 ratio, of good. design, would 
be satisfactory. 


The Western Electric P.A.4. 


This is a power valve designed to work off a 4-volt 
filament accumulator and to have an anode voltage of up 
to 160. Fitted to a base of the usual American type, 
the electrodes are of rather unusual construction. <A 
stout glass support is used as an anchor for the stiff wires 
provided to hold the filament, grid, and anode in position. 
The filament is of ‘‘ M ” shape, while the grid and anode 
take the form of two sets of flat surfaces on either side 
of the filament, as may be seen from the sketch above. 
This valve is obviously one designed to handle power, for 
the elements are of large size, and, while the spacing of 
the parts 1s considerable, the areas are sufficient to result 
in a valve having very good characteristics. The glass 
bulb is quite clear, and, so far as we know, no ‘‘ Getter ’’ 
is used in the exhausting process. 

We must confess that a valve which ig pumped hard in 
_what is, perhaps, the old-fashioned way, appeals to us. 
The results of our tests are given in the accompanying 
table, from which it will be seen that the average anode 
impedance of the valve tested was 6,700 ohms, while the 
amplification factor is roughly 5.6. This valve is obvi- 
ously one which will handle a good deal of power, as 
with 160 volts on the anode, the correct grid ‘bias is 
about — 14 volts. In our experience a valve of these or 
similar characteristics should always be used in the last 
stage of an amplifier if really good loud-speaker results 
‘are to be obtained. The valve is one which can be 
strongly recommended. 


The Marconi L.S.5. 

This valve is, of course, not a new one, but it is such 
an excellent valve, from the point of view of long life 
and performance, that one was tested in order that the 
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drawn to a good power valve. 

The valve is rated at 4.5 volts, o.8 ampere, for the 
filament ; working anode voltage 60-400; total emission, 
6o milliamperes ; impedance, 5,000 ohms; and amplifica- 
tion factor, 5. On test we found the impedance to aver- 
age 5,300 ohms, while the amplification factor varies 
between 5.2 and 5.4. From the figures given, it will be 
seen that the valve will handle a good deal of power 
without distortion, and those who use the electric mains 
as a source of current for the last valve of their receiver 
might well consider the advantages of a valve such as the 
L.S.5. Used in a transmitter, this valve may be per- 
mitted to dissipate 10 watts on the anode without harming 
the valves in! any way. 


v EDISWAN P.V. 6 D.E 


Filament voltage 1.6. Filament current 0.395 ampere. 
1.8. Q. T b 
0.44 


2.0. 
Total emission, 10 milliamperes. Filament efficiency, 11. 1} = må. per watt at 


Anode Actual 
; Current Anode Grid Ampli- Slope. 
Anode at Zero | Current. Bias. fication ESEA mÀ. per 
Voltage. | Grid Volts.| MiNi- Volts. Factor. Ohms. Volt. 
Milli- amperes. 
amperes. 
110 7.15 4.7 -7 5.3 12,000 4 
85 6.0 3.8 —4} 5.6 12,200 46 
61 3.95 2.4 —3 54 13,500 42 


. MULLARD P.M. 4. i 
Filameut current 0.11 ampere. 
0.12 


Filament voltage 3. j 


Emission 26 M n at 3.8 volts on filament. 
Filament efficiency 57 mA. per watt. 


Anode Actual 
Current Anode Grid Ampli- Anode Slope. | 
Anode at Zero Current. Bias. fication |Impedance.] mA. per 
Voltage. | Grid Volts. Mili- Volts. Factor. Ohms. Volt. 
Mili- ampercs. 
ampcres 
97 6.9 2.33 —5 8.0 13,950 61 
85 4.89 2.08 o-4 8.3 14,450 7 
73 3.8 1.79 —3 8.3 15,400 -J4 
61 2.7 1.52 —2 &.3 168,400 „ol 
48 1.74 1.27 —1 8.3 18,500 5 
WESTERN ELECTRIC P.A. 4. 
Filament voltage 3.6. Filament current 0.82 ampere. 
3.8. 0.86 , 
4.0. 0.90 5s 
Anode Actual 
Anode Current at Anode Grid Bias. Ampli- Anode 
Voltage. Zero Grid Curreut. Volts. fication Impedance. 
Volts. Mill:amiperes. Factor. Ohms. 
Milliamperes. 
163 21.6 9.1 ~14 < 5.3 
152 20.0 8.8 —12 , 8.0 
140 18.1 &.7 —10 5.6 
128 16.4 8.6 78 5.6 
116 14.2 8.4 — 6 5.6 
94 10.4 6.7 — 4 5.6 


Grid current + 1.5v. 


MARCONI L.8. 5. 


Filament voltage 4.5. Filament current 0.79 ampere. 


Anode Actual H 
Anode Current at Anode Grid Rias. Ampli- A uode 
Voltage. Zero Grid Current Volts. fitation Impedance. 
Volts Milliamperes Factor. Ohms, 
Milliamperes. 
197 $1.0 13.2 —16 5.4 5,300 
186 28.5 12.4 —15 5.5 5,300 
175 26.0 11.6 — 14 5.3 5,300 
164 23.5 11.0 —12 5.2 5,500 
153 21.2 10.8 —10 5.2 5,500 
142 18.8 9.8 — 9 5.2 6,500 
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SOME TUNING PROBLEMS, 

HILE  untuned intervalve 

H.F. couplings do not give 
anything approaching the degree of 
efficiency which may be obtained from 
a well-designed tuned transformer or 
tuned anode circuit, they possess cer- 
tain advantages, not the least being 
the fact that they do not introduce 
the need for an additional control, 
thus simplifying the process of 
searching for distant stations. Al- 
though it may seem that a knob more 
or less should not make much differ- 
ence, experience will show that it is 
difficult to find a weak signal, the 
exact wavelength of which is un- 
known; if there are more than -two 
critical controls. 

Speaking generally, iioa 
operating point of view, one may 
. divide sensitive receivers into two 
categories : those with, say, two fine 
controls which may be ‘simultaneously 
adjusted by using both hands, and 
those with three or more main adjust- 
ments, where, for obvious reasons, 
this simultaneous tuning of the cir- 
cuits cannot be carried out. The pro- 
cedure to be adopted in operating 
these two classes of receiver is essen- 
tially different; in the case of the 
latter the tendency is to depend on 
previous calibration of the dials. 

The former class is headed by the 
superheterodyne, and includes vari- 
ous types of receiver with or without 
one tuned H.F. stage. In the second 
category will, of course, fall the 
popular neutrodyne with two tuned 
H.F. valves, which has become al- 
most the standard in America. The 
tuning of each individual stage and 
of the aerial-grid circuit is not ex- 
cessively sharp, but the selectivity of 
the instrument as a whole is extremely 
high. Once calibrated, the tuning 
of such a receiver to a given wave- 
length does not present any great 
difficulty, but it is certainly not the 


the 


best type of set to use when search- 
ing at random for signals. 
It would really seem advisable to 


pay more attention to local conditions - 


when designing receivers; the high 
degree of selectivity obtained by the 
inclusion of three tuned circuits 1s 
hardly necessary at a distance of 
some twenty or thirty miles from a 
station of average power. A set 
with, say, a couple of controls, while 
it will possibly be less efficient, from 
the point of view of overall amplifi- 
cation, will probably be more likely 
to yield good results from the point 
of view of the average listener. 

Of course, where one is faced by 
the problem of eliminating a power- 
ful near-by station, the position is en- 
tirely different, and, short of adopt- 


‘ing the supersonic principle, it is 


almost essential to take advantage of 
the: ‘‘ filtering ’’ effect of a multi- 
plicity of tuned circuits. 
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SEMI-APERIODIC H.F. TRANS- 
FORMERS. 

In view of the foregoing, it will 
be seen that conditions may arise 
where the use of one or more stages 
of untuned H.F. amplification. is 
likely to be of advantage. 
the amplification is disappointingly 
small (about three per stage at 400 
metres is a good average), there is 
the advantage that few additional 
complications are introduced, and 
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Fig. 1.—A typical H.F transformer bobbin. 


While. 


that no artificial stabilising is neces- 
sary. If a good design of trans- 
former is used, the valve is by no 
means a ‘‘ passenger,’ and even the 


_ small degree of amplification obtain- 


able can be of great value. 

Suitable transformers, giving fair 
amplification over the 300-500 metre 
waveband, may be wound on ebonite 
plug-in formers, as shown. in Fig. 1 
If difficulty is experienced in obtain- 
ing these formers ready made, they 
may be constructed from discs cut 
from fin. sheet ebonite. Commenc- 
ing at the pin marked I.P. (in prim- 
ary), 115 turns of No. 45 S.S.C. re- 
sistance wire are wound into the 
groove, together with a single thread 


of finest sew ing silk, to provide ad- 


ditional spacing. The end of this 
primary winding is brought out 
through the slot and soldered to the 
O.P. pin. <A few turns of silk are 
wound on for insulating purposes, and 
then the secondary winding, in the 
same direction, and with a similar 
number of turns, and also spaced by 
a silk thread, is wound on, beginning 
at I.S. The external connections 
giving best results with this type of 
transformer are:—I.P. to plate, 
O.P. to + H.T., I.S. to grid, and 
O.S. to — L.T. It will almost in- 
variably be found that a coupling 
condenser of 0.0001 mfd. capacity 
connected between I.P. and I.S. will 
improve results. i 

' 0000 

ANODE CAPACITY REACTION. 


A simple method of reacting into 
the grid circuit of a detector valve 
following a transformer-coupled high- 
frequency amplifying valve is shown 
in Fig. 2.. Owners of sets incorporat- 
ing this system of amplification, and 
without any form of controllable 
feed-back, will find that this is prob- 
ably the easiest and simplest method 
of introducing regeneration. 
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In this case, of course, a propor- 
tion of the H.F. component of 
current in the anode circuit of the de- 
tector is deflected through the anode 
coil of the H.F. amplifying valve, 
via the reaction condenser, inducing 
voltages into the secondary winding, 
and thus gn to the grid of the detec- 
tor valve. It is, of course, essential 
that the windings of the transformer 
should be in the right direction, and 
it may be necessary to reverse one of 
them. 

The reaction condenser (R.C. in 
the diagram) will generally be ex- 
tremely small; its value. depending 
‘on the constants of the circuit and 
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Generally speaking, any of the 
vernier condensers now available, with 
a maximum capacity of something in 
the neighbourhood of 0.cc005 mfd., 
with a low minimum, will be found 
suitable. As is usual in circuits of 
this description, the high-frequency 
choke in the anode circuit of the de- 
tector valve acts as an impedance to 
oscillatory currents. 

This form of capacity reaction 
will generally work best where trans- 
formers having a 1: 1 ratio are used ; 
in the case of receivers employing 
couplings with a small number of 
primary turns, control is seldom really 
smooth, and a larger reaction con- 


the amount of damping present. Fig. 2.—Capacity-controtied reaction. denser may be necessary. 
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DISSECTED DIAGRAMS. 
No. 4.—A Resistance-Capacity Coupled Cascade Amplifier. 


For the benefit of those who have not yet acquired the simple art of reading circuit diagrams, we are 
giving weekly a series of sketches showing how the complete circuits of typical wireless receivers are 
built up step by step. 


The anode-filament circuit of this valve is completed through a 

resistance and high-tension battery. Amplified differences of 

patennal ecross this resistance are communicated to the grid- 

ament circuit of the second valve abroval a condenser previded 
w a leak. ` 


Three valves connected in parallel across a low-tension 
et art A with individual rheostats for each filament. Voltage 
variations to de amplified are applied across the grid—flament 

circcit of the first valve. - 


Here the amplifier is modified to deal with low frequencies. 
Coupling condensers and leaks of suitable values are used, while 


The same procedure is repeated in the case of the plate circuit 

of the second valve and the grid circuit of the third valve, except 

that the leak is connected to give a positive grid bias for detection; 5 
*phones in the output circuit. 


grids are biassed negatively. The last valve will be of a type 
capable of handling a considerable amount of pawer. 
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SAVOY HILL TOPICALITIES 


The Prince. 

When the Prince of Wales broadcasts 
a message to the nation from the twenty- 
one stations of the B.B.C. on November 
10th, in connection with Poppy Day and 
Earl Haig’s British Legion Fund, it will 
be the second time that the microphone 
has been installed in His Royal Highness’ 
study at York House, St. James’s Palace. 

on000 


Four Miles of Lines. 

As on the previous occasion, viz., 
October 7th, 1922, it is expected that the 
Prince will sit at his writing desk in his 
study and speak into the microphone, 
which will be connected by about four 
miles of telephone iine with Savoy Hill 
and the 2L0 transmitter. 
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No Test Necessary. 

It will hardly be necessary to make a 
special test beforehand, as the five tests 
made in 1922 showed the ideal distance 
at which to work in order to obtain the 
best results. His Royal Highness pos- 


By Our Special Correspondent. 


sesses a broadcasting voice of really ex- 
ceptional quality, and perfect transmis- 
sion should, therefore, result. 

0000 


Armistice Day. 


Programmes for Armistice Day anni- | 


versary, November llth, are now being 
prepared. 2LO will broadcast the sounds 
from a spot in the neighbourhood of 


- Whitehall, where a microphone is to be in- 


stalled. One of the most moving of the 
musical tributes to the fallen, conducted 
by its composer, will also, it is hoped, be 
transmitted, as well as a drama specially 
written by Captain Reginald Berkeley, 
entitled, “The White Chateau.” The 
hospitals ball will be relayed from the 
Albert Hall in the evening. 
oo0°0 


At Manchester. 


The Manchester station will broadcast 
the Armistice ceremony from Albert 
Square, and in the afternoon will give 
listeners a programme worthy of the 
occasion, under the title of ‘‘Blow out, 
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LOUD-SPEAKERS IN THE MAKING. An interesting corner of the Sterling Works, 
Dagenham, showing the processes o laoneare and assembling Mellovox loud-speaker 
aphrag ms, 


you Bugles, over the Rich Dead! ’’—the 
first line of one of the now famous 
sonnets written by Rupert Brooke in 


1914. 
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Other Stations. 


Edinburgh will relay from 8 to 10 p.m. 
the Remembrance Day Concert ficm 
Usher Hall, where Earl Haig, Earl 
Jellicoe, and the Lord Provost of Edin- 
burgh will be among the speakers. Not- 
tingham will broadcast the ceremony from 
the Market place, Nottingham; Leeds, 
the Cenotaph service from outside the 
Town Hall; and Stoke, the service ficm 
the Victoria Hall, Hanley. 
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Frequencies. 

The extraordinary quality of a note is 
that it can be heard as such over an 
enormous gamut of frequencies. The 
lowest note we can hear is of the order 
of 16 a second, a note coming to us from 
the largest pipe of an organ. The highest 
note we can hear may be of the order of 
15,000 vibrations a second. This note 
seldom comes to us fundamentally, but 
really is common tc our experience in 
‘fovertones ” from violins and other 
stringed instruments. 
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The Engineers’ Task. 

The audible gamut which the engineers 
at the Oxford Street station had to con- 
sider in a practical sense was from, say, 
30 a second up to 10,000. A piano scale 
is from about 30 up ta 4,000, but the 
character of the higher notes would be 
somewhat lost if we could not hear the 
‘‘overtones ° up to 10,000. _ 


oo0o0ọ 


System Changes. 

To secure feithful and smooth response 
over the whole gamut, adjustments were 
made in the five transformers with which 
the plant is equipped. The amplification 
system was rearranged to bring the 
electric impulses to the same value as 
given directly by the ordinary micro- 
phone; and the result is that the repro- 
duction of the lower notes is only about 
ten per cent. and of the higher notes 
about twenty per cent. below perfection. 

o0o00 


The Microphone—New Style. 
The microphone of the future may 
probably be shaped like a man’s head, 
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the pick-up device being placed on either 

side and fulfilling much the same function 

as the human ears. Experiments along 

these lines may call for the pooling of 

resources by the wireless expert and the 

professor of anatomy. 2 
oo0oo0oo0 


An Incorrect Story. 

A story is going the rounds that the 
B.B.C. profits are being swollen unduly 
by the royalties on sets. One newspaper 
writer quoted the figures contained in the 
Supplementary Agreement between the 
Postmaster General and the B.B.C. dated 
October 1, 1923, as showing that the 
royalty received by the B.B.C. on a two- 
valve set is 17s. 6d. 
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The Explanation. 

That was perfectly true eighteen months 
ago and the Postmaster General justified 
the payment of royalties to the B.B.C. 
on the ground that even with the in- 
creased contribution from fees of fifteen 
shillings for a constructor’s licence and 
ten shillings for the B.B.C. licence, it 
was doubtful if the revenue of the com- 
pany would be sufficient to provide ade- 
quate programmes without a substantial 
contribution in the form of royalties on 
the sale of sets by the manufacturers who 
formed the company. Hence the Supple- 
mentary Agreement stipulated for the 
continued payment of such a contribution, 
but on a scale approximately fifty per 
cent. lower than that ‘stipulated in. the 
original Wireless Broadcasting Licence 
dated January 18, 1923. This reduction 
Should, he said, enable a cut to be made 
in the cost of receiving sets. 
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Only One Licence Fee Now. 


_ The arrangement underwent a change 
in 1924, and at the Annual General Meet- 
ing held on June 19 in that year, the 
Chairman of the Company announced that 
a proposal had been made to the Post 
Office that from July 1, 1924, there should 
be one uniform licence fee of ten shillings, 
so that whether a listener were buying a 
complete set or making up his own set 
from parts, he should pay the same fee. 
In addition, all tariffs were abolished 
from the same date. With the abolition 
of tariffs and the discontinuance of the 
approval of sets by the Post Office, the 
only restriction remaining was that 
against the use of foreign parts, and even 
that restriction was removed at the end 
of the year. The B.B.C. therefore get 
nothing at all from royalties. 
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Suicide of a Mouse. 

The tiny mouse who committed hari- 
kari by getting himself electrocrted on 
the plates of one of the main condensers 
at Daventry and thereby held up broad- 
casting for twelve minutes, may have 
thought that he was making history; but 
the incident can be treated as a less in- 
telligent repetition of that for which a 
Shefficld mouse was responsible 
months ago, when it stopped transmission 
by chewing the moving coil of the micro- 
phone at the Sheffield relay station and 
“got away with it,” whilst the Daventry 
mouse paid the penalty. 
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FUTURE FEATURES. 


Sunday, November 8th. 


Loxpon anD 5XX.—Full Perform- 
ance of ‘* Hassan.’ De Groot 
and Piccadilly Orchestra. 

Birmmncnam.—Bells of Birming- 
ham Cathedral. 

BournnemourH. — Rev. Studdert 
Kennedy at Holy Trinity 
Church. 


Giascow.—‘t A World Requiem.” - 


oo0oo0oo0o 


Monday, November 9th. 
Lonpon.—Chamber Concert of 
Hungarian Music. Speeches at 
Lord Mayor’s Banquet, relayed 


BOURNEMOUTH. — An Hour of 


Musical Comedy. 
> Carnpirr.—‘' Modern and Gay.” 


NEWCASTLE. — Pianoforte Recital 
by Harold Samuel 
o000 


Tuesday, November 10th. 


Lonpon.—H.R.H. the Prince of 
Wales, A Poppy Day Message 
on behalf of Earl Haig’s Fund. 


BrrMINGHAM.—Dramatised_ Stories. 
(ome meme) 


Wednesday, November lith. 


Lonpon anp 5XX.—Simple Armis- : 


tice Day Service, relayed to 
other stations. London Wire- 
less Orchestra, conducted by 
Sir Edward Elgar. 


BirmmncHamM. — Armistice Pro- 
gramme. 
NOTTINGHAM. — Armistice Service 
from the Great Market Place. 
o000 


Thursday, November 12th. 
Lonpon.—Mass Telepathy. Re- 
vue by Donald Calthrop. 
MancHesrer.—Instrumental Hour : 

Solo Pianoforte, Irene Schar- 
rer , Solo Violin, Bessie Spence. 
Bexrast.—Station Dance Band. 
oo0o0o 


Friday, November 13th. 
Lonpon.—‘‘ The Valkyrie,” re- 
layed from Manchester Opera 
House. Pianoforte Recital by 
Viadimir de Pachmann. 
George Robey. 
Surrrie.D.—Birthday Night. 
EprvsurcH—Annual_ Dinner of 
thə Stevenson Club, relayed 
froin North British Hotel. 
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Saturday, November 14th. 

Lonpon and 5XX.—Talk by Capt. 
P. P. Eckersley: ‘‘ Technical 
Improvements.” Staff Birth- 
day Concert. 
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2L0 Improvements. 
Experiments with the London station 
ly approaching com- 
pletion, and all the improvements which 
have been effected will shortly be incor- 
porated in the apparatus at other main 
stations, as may be found necessary. 
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Perfeet Reproduction. 

These experiments affect the devices 
which convert sound to electrical vibra- 
tions, and the engineers have been work- 
ing for several months past with the view 
to perfecting the apparatus at the trans- 
mitting end so that when it is associated 
with a perfect ‘“reproducer '’ a reproduc- 
tion undetectable from the original may 
be obtained. 


Licence Figures. 

A list of the monthly statistics of. 
receiving licences in force from January, 
1924 until April, 1925 appeared in these 
columns some months ago. It may now 
be brought up to date, as follows :— 
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Cd 


May iets 1,371,581 
June is 1,387,935 
July 1,579,275 
August. 1,422,603 
. September 1,464,674 


The drop in the figures for July is ex- . 
plained by the fact that the mumber of 
new licences during the holiday season 
did not equal the number of licences 
surrendered. 
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Valuable Experiments at 5GB. 

Experience has been considerably 
widened by the use of different types of 
transmitter working on the shorter waves 
at 5GB, the Chelmsford experimental 
station, about which I wrote a fortnight 
ago. A good deal of information has 
been gleaned on the subjects of shielding 
by steel frame buildings of long distance 
reception, night distortion and so on. 
For these pufposes, power varying be- 
tween three-quarters of a kilowatt and 
three kilowatts has been used. 
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Ten Kilowatts. | 

An important object of the tests has 
been to find out the potential daylight 
range of a ten kilowatt station so tar as 
crystal and single valve set owners are 
concerned, Close observation has been 
kept on harmonics, to see whether such a 
station would be likely to interfere with 
other wireless services; the possibility of 
jamming on the fundamental wavelength 
has also been investigated. It is too 
early to discuss the results, which will 
be submitted to the Post Office as soon 
as the tests are complete, but the facility 
afforded for the carrying out of the ex- 
periments is a concession which cannot 
be over-estimated. 
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High Power at Hilversum. 

The Daventry station will have to look 
to its laurels in the near future as a 
formidable rival is looming ahead in the 
shape of the new Hilversum station. The 
latest news indicates that this refurbished 
Dutch station will employ a power of 25 
kilowatts. 
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Constructional Details of Electrical RKeproducers. 
DENMAN, M.A. A.M.LE.E. 


By Key Ps Ca, 


EMARKABLE as the progress of the © Talking 
Machine °’ has been since the inventjpn of 
Edison’s tin-foil phonograph in 1877, it could 

not (until quite recently) be denied that the reproduction 
of broadcast music had come closer to perfection in five 
years than had the gramophone in fifty. This state of 
affairs is hardly surprising when we consider the difficul- 
ties involved in acoustical measurement and research, and 


the almost mystical attitude towards such matters which- 


was taken up in consequence of these difficulties. Some 
semi-religious beliefs, for instance, as those that ‘‘ sound 
always rises,” or that the acoustic properties of an audi- 
torium are affected by suspending a few wires from the 
roof, were quite common only a few years ago, and if it 
is true to say that ‘‘ Science is Measurement ’’ then Sound 
in its practical applications was a very inexact science 
indeed. 


Recent Developments in Acoustics. 


To-day all this is being altered. Partly owing to the 
facility with which electrical measurements can be made, 
and partly to the tremendous concentration of research on 
the electrical transmission of speech and music, a great 
deal of practical knowledge concerning the behaviour of 
sound in an electrical form has been acquired, and much 
of this, by a fortunate and most remarkable analogy, is 


av ailable exactly as it stands for the solution ot purely 
acoustical problems. 

The introduction of this knowledge into gramophone 
technique, together with astonishing advances in record- 
ing (due to the use of microphones and amplifying equip- 
ment), is about to bring the gramophone into its own. 
In the meantime it is possible, by straightforward elec- 
trical means, to obtain from any gramophone, results 
comparable to the best studio broadcasts. When the 
B.B.C. began early this summer to transmit gramophone 
records with the aid of an electromagnetic reproducer de- 
signed by Capt. H. J. Round, a considerable improve- 
ment over the usual gramophone tone was observed, and 
the author began experimenting with a view to playing his 
own records electrically through loud-speakers. Various 
reproducers based on Capt. Round’s design were very 
skilfully constructed for him by Mr. J. B. Woodroffe, 
of 93, Harwood Road, S.W.6, and to of them are illus- 
trated in Fig. 2. Fig. 1 shows the principal features of 
these reproducers. It will be seen that the permanent 
magnetic flux-path is from the two ends of the horse-shoe 
magnet, through the soft iron pole-pieces P and the reed 
R to the central south pole. The reed is provided with 
a needle-holder at its lower end, and the whole device is 
mounted on a plug for connection to an ordinary gramo- 
phone tone-arm, which acts merely as a support. 


Fig. 1.—Two experimental reproducers fitted (left) with flat clamped reed and (right) with pivoted cylindrical reed. 
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Putting the Gramophone on the Loud Speaker.— 

When the needle engages with the record-groove, it im- 
parts to the reed transverse vibrations. ‘These super- 
impose, on the steady flux through the telephone bobbins 
B, an alternating flux proportional to the product of the 
frequency and amplitude of the record-wave. An e.m.f. 
is therefore set up in both of the windings, which are con- 
nected up in series in such a manner as to make these 
two e.m.f.s additive. ‘The\bobbins may be of either high 
or low resistance, 
with `a  volume-con- 
trol consisting of a 


variable shunt re- 
sistance, and a suit- 
able transformer tọ 


step-up the voltage 
before it is applied 
to the grid of the 


first amplifying 
Valve. 
In order that there 
may be no sustained resonance effect from the 
reed, it is necessary that it should be mechanic- 


ally damped ; while the greater the mass and stiffness of 
the reed, the greater must be the damping if transient free 
vibrations are to be quickly checked. The elasticity can 
be made very small by pivoting the reed, as shown in the 
diagram at the right of Fig. 1, but if the mass is too 
much reduced, the sensitivity is lowered by the consequent 
reduction in size of the iron circuit, and greater amplifica- 


Soe 


Fig. 2b.—Reproducer with pivoted reed movement. 
The connections from the magnet coils are taken 
to plug and socket terminals on a semi-circular 
terminal board screwed to the permanent magnet. 


tion will be required in spite of the decreased damping, 
which is then permissible. 

For reasons such as these, it has been found that the 
reproducer shown at the left of Fig. 1, with its massive 
reed, is more efhcient than that shown at the right-hand 
side of the figure. In designing another on these lines, 
however, the author would retain the pivotal arrangement 
of the later model, which appears to work admirably. 

The mechanical damping is carried out in Capt. Round’s 
original patented design by means of adjustable rubber 
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feet F. It has been found that a system of ‘‘ grease `’ 
damping answers very well, a single application of 
Fluxite giving permanently good results. Of course, the 
heavier the damping, the greater will be the reaction (and 
therefore wear) on the re- 
cord, so this should not be 
carried further than is neces- 
sary. 

It will be 


found that 


we” 
poe 


Fig. 2a. — General 
view of the clamped 
reed movement. 
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signals of approximately 
crystal strength- are pro- 
duced in telephones con- 


nected with one of, these re- 
producers, The tone-quality 
is such that results will be 
limited only by the degree 
of distortion present in the 
amplifier and loud-speakers. 
That is to say, that when 
the amplification is such 
that the volume appears to 
be five Or six times’ as great 
as that of an ordinary 
gramophone, there will be 
no distortion ` traceable 
to the reproducer. 

With regard to a suit- 
able amplifying equip- 
ment, it should be re- 
of the electrically made 
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membered that in the case 
records, frequencies of one hundred cycles per second 


are genuinely present. If, therefore, it is desired to pre- 
serve these most satisfying tones, the easiest way to do it 
will be to make use of resistance coupling. I should like 
to state my personal belief that at present there are no 
horn-type loud-speakers on the market that are capable 
of doing justice to these deep tones. 

It will be found that nearly all loud-speakers give too 
much prominence to some frequencies within the region 
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Putting the Gramophone on the Loud Speaker.— 

of g00-2,000 cycles, and a better response characteristic 
is often obtained if these frequencies are partially sub- 
dued. This can easily be done by means of a simple 
shunt circuit if resistance-coupling is used. All this 
apparatus is naturally far more elaborate than an ordin- 
ary gramophone, but this is offset by the fact that almost 
all of it can be used as the low-frequency portion of a 
broadcast-receiver, and the user will, therefore, enjoy a 
double reward for careful design. Fig. 3 shows the con- 
nections of the amplifier used by the author, certain 
switches having been omitted. Usually all six valves are 
employed for gramophone reproduction, giving great 
volume, but for broadcast reception with an input of fair 
crystal strength, four valves are, of course, ample. 
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Fig 3—Circuit connect ons of an amplifier specially designed 
for the electrical reproduction of gramophone records. 


- Referring to Fig. 3, the valves used are as follows: 
V, and V,, D.E.s5b; V}, D.E.5; V,, L.S.5; V, and 
V,, L.S.5a, with grid bias of 6, 6, 18, 20, and 50 re- 
spectively, the last two valves being in parallel. The 
H.T. voltage is 250 and is furnished by a set of Hart 
accumulators. . 
Wire-wound anode resistances are used; ‘‘ Polar” 
units being suitable. In the case of the D.E.5b valves, 
80,000 ohm resistances are to be preferred, but these 
are unnecessary for the other valves, the anode impedance 
of which is small. The 0.005 coupling condensers C 


i 
C,, C, C, are quite capable of passing vigorous low 
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tones of the order of roo cycles, provided that the leak 
resistances are kept high (2 megohms). However, now 
that o.1 mfd. mica condensers can be obtained cheaply 
(T.C.C. Co.), it would perhaps be worth while to use 
these. 

The tone-contro] circuit is shown connected across the 
second anode resistance. If an inductance of 1 henry ~ 
(preferably air-core) is used, and if values between 0.01 
and 0.04 mfds. are tried for C,, some frequency between 
1,600 and 800 can be selected as the lowest point in the 
amplification curve to correspond with the main peak in 
the loud-speaker curve. The dip which is thereby given 
to the amplification curve can then be widened so as to 
extend some way above and below this frequency, by a 
suitable choice of value for R,. About.5,000 ohms will 
very possibly be found satisfactory, but this resistance 
should be variable. 


A Possible Source of Distortion. 


Incidentally, so much energy is present in these middle 
frequencies that, in taking the natural course of increas- 
ing the input strength to compensate for reduced vdlume, 
there is some danger that the user may unknowingly over- 
load those valves which precede the tone contro] stage. 
A milliammeter is therefore useful. 

Some difficulty may be” found in stabilising this am- 
plifier, and the only way to do this is either to space it 
out well, or else to screen each stage. The best plan is 
to start with a bench circuit and to find out by trial what 
is necessary. If the leads from the gramophone to the 


‘amplifier are of any length, they should be shielded. 


In conclusion, electrical gramophone reproduction may 
be said to effer the following attractions :— 

(1) Remarkable tone quality as compared with gramo- 
phones hitherto obtainable. 

(2) Very much increased volume, coupled with full 
control, without degradation of quality due to the use 
of fibre or thin steel needles for pianissimo effects. 

(3) Simultaneous reproduction of records in two or 
more rooms of a house (or hospital, etc.). 

The construction of the powerful high-grade amplifier 
necessary to attain these results would often be justified 
even if it were only to be used for broadcast reception. 
Very little extra expense is then called for to produce 
a combination set capable of providing real musical enter- 
tainment irrespective of broadcasting hours. The de- 
tailed design of such a set must be left to the reader’s 
personal taste. 


OR the production of this ‘‘thriller ” 
—-there is no more appropriate name 
for it—the author has made a skil- 

ful selection of propitious ingredients. 
There is an arch-villain—an overwhelm- 
ing Russian, with a saving passion for 
music, who is no better than he should 
be—contending with the exponents of 
virtue and honour in ‘the persons of a 
young Englishman and his fiancée, a 
humorous German aviator, a stricken 
Russian professor and his wife, 
other well-intentioned individuals. 

The motif of the story—the rescue of 
the Russian professor and his wife from 
the -Soviet régime in Petrograd—is well 
sustained in impossible passages made 


and 
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possible by the skill of an experienced 
pen. Interest develops when the English 
hero, with his German friend, embarks 
on a flight of rescue into Russia with a 
parachute drop at the end of it. Excite- 
ment reaches a pitch during a scene in 
the broadcasting studio at Savoy Hill, 
London, in which the villainous emissary 
of the Soviet Government, having acted 
as pianoforte accompanist to the hero's 
fiancée, is rude enough to use the micro- 
phone for the purpose of communicating 


with his friends in Russia. The hastily 
spoken words are heard by a Soviet wire- 
less station; whereupon the lives of the 
hero and the Russian professor and his 
wife are hardly worth the price of a mug 
of vodka. Dogged virtue wins through. 
however, and the escape is duly effected. 
A tragedy at the end of the story comes 
as a genuine surprise. 

“Broadcast ° is an excellent tale for a 
leisure hour, and can he warmly recom. 
mended to the broadcast listener whose 


accumulator has run out. E. C. T 

*“ Broadcast "’—A Novel. By J. D. 
Mackworth. (London : Longmans, 
Green & Co. Price 7s. 6d. net.) 
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Series and Parallel Connections of Batteries and Resistances. 
; By N. V. KIPPING and A. D. BLUMLEIN. 


exact action of a battery is a complex electro- 
chemical process which is only of interest to the 
specialist, but it is necessary to have some idea of their 
cleetrical properties. 
As we have said, a battery is not a store of electricity. 
It is a store of electrical energy 
When this energy is exerted, it takes 
the form of an electromotive force 
driving a current round a circuit of 
which the battery forms a part. — 
This energy is not used until the 
circuit is closed; the bigger the 
current which the e.m.f. forces 
round, the greater the power taken 
from the battery, and the faster the 
energy of the battery is used up. 
There is a limit to the energy which - 
a battery can give out, and when this limit is reached, the 
battery becomes ‘‘ used up,” and must be re-energised, 
either by renewing the chemicals of which it is fade or, 


S O far very little has been said about batteries. The 


in the case of accumulators, by recharging electrically. i 


Batteries are divided into two groups known as primary 
batteries and secondary batteries. One unit of any type 
of battery is called a cell. Accumulators are secondary 
cells, and all other types are primary cells. 

In secondary cells it is possible to renew the chemicals 
by an electrical process called ‘‘ charging °’ the accumu- 
lator, which consists in forcing a current through the cell 
in the opposite direction to which it normally tends to 
flow—in fact, pumping electrical energy back into the 
cell. For this reason an accumulator is sometimes called 
a storage cell. 

All cells consist of two 
conductors separated by a 
chemical, and if these are 
suitably chosen, an e.m.f. 
will exist between the two 
conductors; . the terminals 


of the battery are attached Fig. 1.—The distribution of pres- 
to these conductors. The pacloaeus (6 tae disc seating ct 
value of this e.m.f. is potential in the ang a current 
usually round about 1 to 2 pia ae 

volts, and not much more than this can be obtained from 
one cell. The value of the e.m.f. across any cell depends 
upon the chemicals of which it js made; it remains prac- 
tically constant until the energy of the cell is nearly all 
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that the e.m.f. falls below 1.8 volts. 
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: Previous sections of this article have : 
: dealt with Ohm's Law and the trans- -> : 
: formation of power and energy into : 
. heat in electrical circnits. 
The present articlé deals with primary 
and secondary batteries and the nature 
of positive and negative potential. Series 
and parallel connections are also ex- 
plained in a manner that can be easily 
' understood by the beginner.  -’ 
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expended, after which, with further use, it falls rapidly 
to zero. With an accumulator the e.m.f. is normally 
about 2 volts, and it is harmful to use the cell so much 
At this point, or 
before, the accumulator should be recharged. | 

The most common type of primary battery is known 
as a dry cell, and consists of a zinc 
and a carbon conductor separated 
by sal ammoniac (NH,Cl). The 
e.m.f. of the dry cell is about 1.5 
volt. 

Although the e.m.f. of the cell is 
more or less constant, the energy 
which the cell can store depends on 
the amount of chemical it contains, 
a large cell being able to exert its 
e.m.f. under the same conditions for 
a longer time than a small cell of 
the same type. ` 

A characteristic ef accumulators is,their very low in- 
ternal resistance. This has | 
the advantage that the volt- 
age of an accumulator drops 
very little when normal cur- 
rents are flowing through it, 
but has the , disadvantage 


that, when short-circuited, Seas te Ppa ete 
an extremely large current is external to the. battery flows 


t A, which is 
forced through the cell, a a oE Rid potential, io B, 
causing serious damage toa point w negati jative or low 


the electrodes (or plates). 
An accumulator, therefore, must never be short-circuited. 
There is, in fact, a limit to the current which may safely 
be passed through any given accumulator, and this value 
is always specified by the makers. <A dry cell has in 
general a higher internal resistance, so that the effect of 
short-circuiting is not so serious. It is, nevertheless, to 
be avoided, as it results in a waste of energy. 

The care of accumulators is an art in itself, and is 
a subject which does not fall within the scope of this 
series of articles. 

We now come to the consideration of positive and nega- 
tive potential, and we can again make use of the pipe 
and paddle analogy of Fig. x to determine the meaning 
of these terms. 

Suppose the paddle is being turned so as to force the 
water round the pipe in the direction of the arrows; thep 
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the water in the section of pipe A to B flows in this 
direction because it is being pushed at A and pulled at 
B. That is to say, it is flowing from a point of high 
pressure to a point of low pressure, as water always 
does in a plain pipe. In the short section of pipe AB 
containing the paddle, however, the water is flowing from 
the point of low pressure B to the point of high pressure 
A, because the paddle is forcing it to do so. The 
essential feature of a water system is that water will 
flow from a point of high pressure to a point of low 
pressure, unless it is forced by a pump to do otherwise. 
This leads us to a similar idea in electrical circuits. 
In Fig. 2 current is forced round the circuit A to B 
from the point of higher 
potential A to the point of 
lower potential B, but cur- 
rent flows through the cell 
itself from B to A because 
it is forced to by the e.m.f. 
of the cell. This point of 
higher potential A is known 
as the positive (+) side of 


the cell, and B the negative Fig. 3—Simrle electrical circuit. 

The lamp L is rated at 3 volts 
(-), hecause the A ter- and 6 watts, and the two celis 
minal of. the cell -is always 


have each an e.m £. of 2 volts. 
at a higher potential than 
B. Current, then, always flows from positive to nega- 
tive in parts of a circuit which contain no driving e.m.f., 
but from negative to positive through the cell or battery 
or other device which is driving it. 


Positive and Negative Potential. 


When the science of electricity was first studied, it 
wag not possible to find definitely the direction in which 
a current was flowing in any particular circuit. It was 
possible to find Whether the currents in two wires were 
flowing in the same direction or in opposite directions, 
without saying which way they were actually going. A 
convention was therefore adopted by which current in a 
wire connected to a dry cell was said to flow from the 
carbon to the zinc electrode. The carbon was called 
positive and the zinc negative, and the positive or nega- 
tive side (polarity) of all other cells was made to agree 
with this convention. All batteries consequently have 
their terminals marked + and —, so that one may know 
which is the side of higher potential. 

Unfortunately, the convention adopted was later found 
to be the reverse of fact, for when electrons were dis- 


fo 
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B; R 
Fig. 4.—Potential bags in the circuit of Fig. 3 illustrated 
graphically. 
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covered they were found to flow in the opposite direction 
This does not really matter to the 
wireless engineer, except in the case of thermionic valves ; 
any difficulty arising can be avoided by assuming elec- 
trons to be negative electricity, which will, of course, 
flow in the reverse direction to the arbitrary positive elec- 
tricity. With this assumption of the possibility of nega- 
tive electricity, the old convention still holds and is 
always used. - In writing the conventional sign for a cell, 
the long thin stroke should be made to represent the 
positive side, and the short thick stroke the negative 
pole. 

We now know enough to understand easily a good deal 
of what happens in a simple circuit. Let us take, for 
example, the circuit shown in Fig. 3. 


Potential Gradient. 


In Fig. 3 is shown an arrangement by which a 3-volt, 
6-watt lamp can be lit from two 2-volt accumulators. A 
switch is used for opening or closing the circuit, A is an 
ammeter for measuring the current, and R is a rheostat. 
By connecting the positive of one accumulator to the 
negative of the other, the two e.m.f.’s add together, 
because obviously the current in the circuit is getting two 
‘* pushes ’’ of 2 volts, which is the same as one ‘‘ push ’’ 
of 4 volts. If R were short-circuited or omitted from 
the circuit, nearly the full e.m.f. of the battery would 
be across the lamp L, as the resistances of the battery 
itself and the ammeter are extremely small. We know 
that the lamp will then have too great a current through 
it, as it is designed to work with a potential of 3 volts 
across it. The current which should pass through the 


Toul 
ammeter reads 2 amperes. 
In Fig. 3 the terminals of 


the battery and of R, L, Fis b- Revitancen and batterico 
and A are marked + or —. parallei—(b) and (d). 

The current, as we have 

already stated, flows from +to — in the resistance part 
of the circuit, and from — to + in the battery or driv- 
ing part of the circuit, as shown by the arrows. It is 
easy to think of this as current flowing down-hill through 
resistance, but being pushed uphill by a battery. This 
gives us the idea that there is a falling of potential 
round the resistance part of a circuit, and a raising of 
potential through a battery, and, because of this, P.D.s 
round a circuit may be looked upon as a series of hills, 
up or down according as the P.D. is across a battery or 
across a resistance. These imaginary hills are referred 
to as potential gradients. 

Fig. 4 is intended to explain this idea of potential 
gradient, and illustrates what happens in the circuit of 
Fig. 3. The dotted lines indicate connecting wires, 
which, having negligible resistance, cause practically no 
potential drop. Following the current round from the 
switch, the potential gradient is uphill through the 


A 49 


. 6 
lamp is — =2 amperes, and 


we can make use of this 
fact to adjust matters in the 
circuit. The simplest way 


rheostat R in the circuit 
and to adjust it until the 
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two cells, and then downhill through R, L, and A, as 
these are resistances. The drop across A is only slight, 
as its resistance is small. 

It will be noticéd that the + side of each part of the 
circuit comes at the top of the corresponding slope, and 
this serves to remind us again of the direction in which 
current flows through batteries and resistances. 

The difference of height between the beginning and 
the end of each slope represents the difference of potential 
between the beginning and the end of the corresponding 
part of the circuit. There must be as much downhill as 
there is uphill, otherwise we should not asrive at the 
same level as that at which we started. - 

The dotted lines on the first two up gadis show 
more exactly the form of the up- “slope, because the e.m.f. 


50 CELLS 
J100 VOLTS 


Fig. 6.—In this circuit the resist- 

ances R,, R; and R, are connected 

in parallel, the unit so formed 

l connected in series with 

the Temaining resistances R,, 
R; and 


Fig. 7—Hydraulic prea td to 
the circuit of Fig. 6 


of each cell raises the potential a full 2 volts, but a 
little of this is effectively lost in the small internal re- 
sistance of the cell. 

Whenever a potential aE is downhill, electrical 
power is leaving the circuit, and when the gradient is 
uphill, power is being put into the circuit. 

The lamp of which we have spoken in this example 
might very well be a 3-volt, 2-ampere filament of a 
valve, and the circuit shown represents the circuit which 
might be employed to light it from two 2-volt accumu- 
lators. 


- Series and Parallel Connections. 


1 

There are two ways of connecting together units of a 
circuit to form a single unit. These arrangements are 
called ‘‘ series’’ and ‘‘ parallel.” Fig. 5(a} shows two 
resistances in series, (b) two resistances in parallel, 
(c) two batteries in series, and (d) two batteries in 
parallel. In Fig. 5(b) and (d) the black spots indicate 
that wires are connected together at those points. 

In drawing a number of batteries connected in series, 
it is usual to omit the wire in between adjacent batteries 
to save time. In Fig. 6, for example, it would be 
totally unnecessary to draw fifty or so accumulator cells 
separately, so only a few are shown with a note of the 
e.m.f. of the whole number in series. In Fig. 6 we 
really have four resistance units in series, one of them 
consisting of a group of three resistance units in parallel. 

From Fig. 7, which is a water pipe equivalent of 
Fig. 6, we can easily see what is going to be the effect 
of connecting resistances in series and parallel. Clearly 
two narrow pipes in series will hold back the flow of 
water more than will one narrow pipe. 
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resisting effects of narrow pipes in series are added to- 
gether. Similarly, the resistance of electricał resistances 
in series add together, the combination having a resist- 
ance equal to the sum of all the component resistances. 
The resisting effect of a combination of resistances in 
parallel, however, is obviously less than that of any one 
of them singly; in Fig. 7 the combination of R, R, 
and R, results in a larger path for the water than would 
be provided by any of these alone, because the flow of 
water splits up between the three pipes. In Fig. 6, 
therefore, the resistance of the combination of R, R,, 
and R, in parallel is less than the resistance of any of 
them alone. It is clear that we could find one pipe which 
would provide just as much resistance to the fow of 
water in Fig. 7 as is given by R,, R,, and R, in parallel. 
Similarly we can always obtain a single electrical resist- 
ance equivalent to any combination of resistances in 


parallel. If R is this equivalent resistance then 
I _ i : I , 
R G R, R, 


This may be extended to any number of resistances in 
parallel. 
- We can further see from Fig. 7 that the push of the 
fifty paddles in series adds up; in the same way, in 
Fig. 6 the e.m.f.’s of the fifty 2-volt cells all add up, 
giving a total e.m.f. of 100 volts. By this means any 
desired e.m.f. can be obtained by suitably connecting 
the cells. 

It will be noticed from’ Fig. 5 that when the same 
kind of units are connected in series, they are connected 


—. to +. When in parallel they are connected — to 
— and + to +. It is important when connecting cells 
in parallel not to make a mistake with the — to — and 


+ to + arrangement. If 

this is accidentally reversed, i 

we have the arrangement of é 
Fig. 8(a), which is really the a 


same as. Fig. 8(b), and con- 
sists of two cells connected in 
series and short-circuited. 
Connecting cells in paralle 
does not give us any advantage in the way of an 
increase of e.m.f. It merely serves to give us a 
battery capable of storing a larger ,amount of 
energy-; it is often better to-use several cells in 
parallel than to use a single ‘cell if we want to force 
a large current round a circuit. For example, if we 
have a supply of 2-volt accumulators with a maximum 
safe current of 2 amperes, and we require a supply of 
electrical energy at 2 volts and ro amperes (20 watts), 
we must connect at least five cells in parallel. The 
current flowing round the circuit will then split up, so 
that not more than 2 amperes flow through each cel. 
Cells or batteries of largely unequal voltage should 
not be connected in parallel, as if they are the battery 
of higher e.m.f. will force current through the battery 
of lower e.m.f., so that, although the rest of the circuit 
may be open, the battery of higher e.m.f. will be con- 
tinuously discharging and so wasting its store of energy. 
In lighting systems, lamps are usually arranged in 
parallel with a generator, so that any, lamp may be 
switched off without all the remainder going out. 


Fig. 8.—Cells oes con- 
nected in parallel, resulting ia the 
l complete discharge of botn ceils. 
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The Reader's 
GUIDE TO LOUD-SPEAKER TYPES. 


There are at the present time so many different types of loud-speakers, and 
the number has been so largely augmented in the past few weeks, that we 
think the following list will be of interest and assistance to readers as including 
practically all loud-speakers which are at present available, with a brief 
description of each type and the price at which they are sold. 


The classification is under the name of the makers in alphabetical order, as 
this’ appears to be the most convenient form for reference. 


ACROPHONE, LTD., Graisley Works, Church Lane, Wolver- 


hampton. 
‘ CURFEW,” Model A. Metal horn, bleck enamel 
(2,000 or 4,000 ohms) ..........0.- cee eee £3 15 9 
“ Curfew,” Mode! B. Metal horn, imitation wood 
(2,000 or 4,000 ohms) .......... ae a £4 10 0 
ASHDOWN, H. E. (BIRMINGHAM), LTD., Perry Bar, Birmingham. 
“ AsHpown.”” Metal horn. /’.............. ee £4 0 0 


ASHLEY WIRELESS TELEPHONE CO., 67, Renshaw Street, 


Liverpool. (Sole distributors for A.T.M. Telephones and 
Loud-speakers.) . s 
“ CLARITONF,” Senior model. Metal horn (2,000 $ 
ORME) roere ee Ma aeea a a a E ara £5 0 0 
““CLARITONE,” Junior model. Metal horn (2,000 
OMINS). E E cee He kena ee cee eects £2 15 0 
BERCI, M., 329, High Holborn, W.C.1. 
“ BULLDOG,” larger size. Metal horn.............. £1 1 6 
“ BULLDOG,” smaller size. Metal horn............. £0 15 9 


BRANDES, LTD., 296, Regent Street, W.1. 
‘* BRANDOLA,” metal horn 12in. diameter (2,000 ohms) £4 10 0 
“Tave TALKER,’ metal horn 10in. diameter (2,000 
ONDIS) E acl EE E E T E E E £1 10 0 


BRITISH ELECTRICAL SALES ORGANISATION, Australia 
House, Strand, W.C.2. . 
‘““Be-Co.”” Hornless, Sin. diaphragm, nickel plated.. £2 12 6 
“ Be-Co.” Hornless, 5in. diaphragin, oxydised copper 
OF SIVOR ecco E T eae es eas £2 15 0 
BRITISH L.M. ERICSSON MEG. CO., LTD., 67-73, Kingsway, 
W.C.2. 
“ SUPERTONR,” Senior. Metal horn (2,400 ohms) .. £315 0 
“ SUPERTONE,” Junior. Metal horn (2,000 ohms)... £119 6 


BRITISH THOMSON-HOUSTON CO., 


LTD., Crown House, 
Aldwych, W.C.2. 7 


“ B.T.H.” Model Cl. Metal horn (2,000 ohins).... £2 10 0 
“ B.T.H.” Model C2. Metal horn (2,000 ohms\.... £5 0 0 
“ B.T.H.” Model C5. Table lamp type........... £5 0 0 
“B.T.H.” Model C8. Straight horn 1llłin. dia... £115 0 
- “BTH.” Model D. Electro-dynaınic type....... - £9 10 0 
“ B.T.H.` Model E. Hornless (2,000 ohms)....... £6 5 0 
BROWN, S. G., LTD., Victoria Road, North Acton, W.3. 
Tyee H1. Metal horn (120 ohms)................ 5 5 0 
Tree H1. Metal horn (2,000 ohms) .............. £5 & O 
Tyre H!. Metal horn (4,000 ohms) .............. £5 10 0 
Typr H3. Metal horn (2,000 and 4,000 ohms)...... £3 3 0 
Tyrer H4. Metal horn (2,000 ohms) .............. £110 0 
Type H.Q. Metal horn (120 ohms) ............... £5 15 0 
Tyrr H.Q. Metal horn (2,000 ohms) ............. £5 18 9 
Tyree H.Q. Metal horn (4,000 ohms) ............. £6 0 0 
Tyee Q. for halls or outdoor use (120 and 4,000 ohms) £15 15 0 
Tyrer C. cabinet type (120, 2,000 and’ 4,000 ohms)... £6 6 O0 
“ Crystavox.’’ Metal horn (combined amplifier and 
AOU spësker) 54 sioesa uci deura ham ewe ee £6 0 0 
BULLEN, W., 272, Green Street, Upton Park, E.7. 
“ BULLPHONE.”’ Concert Grand. Metal horn. Art 
LACQUGE: E cunts ces peek Ree ee eae £i 5 0 
“ BuLLeHONE.”’ Concert Grand. Metal horn. Plain 
black E EE ah envsx E T E ioe Aeon £3 3 0 


AER ee WIRELESS, LTD., Aldine House, Bedford Street, 

“ ErHovox.” Wooden horn, liin. dia. (120 and 
2,000 ohms) ....... Pre eee ee eee ern. $5 5 O 

“ EtHovox.” Metal horn, 15 in. dia. (120 and 2,000 
ONINS) e ruthie ea hea vaee tia SSA a £4 10 0 

“ Ernovox”’ Junior. Meta! horn, 1l1}łin. dia. (120 
and 2,000 ohms) 3.) cow sins OSS eS Oe eas wee £ 2 0 


CABLE ACCESSORIES CO., LTD., Tipton, Staffs. 


“ Revo ” Senior. Metal horn (2,000 and 4,000 ohms) £4 0 0 
“ Revo ” Junior. Metal horn (2,000 ohms)........ £2 8 YU 
“ Revo ” Baby. Metal horn (2,900 ohms)......... £1 5 0 


CLEAR-HOOTERS, LTD., Highgate Square, Birmingham. 
“ENTERTAINER.” Metal horn, 12in. dia. (120, 2,000 
or 4,000 ohms) s.2 csesadeascdesee tei dsodes £2 10 0 


CROMWELL ENGINEERING CO., 81, Oxford Avenue, Merton 
Park, S.W.20. 


“ ALLISON,” Metal horn, l4in. dia. (120 ohms).... £4 10 0 
“ ALLISON.” Metal horn, l4in. dia. (2,000 ohms) £4 12 6 
“ ALLISON.” Metal horn, l4in. dia. (4,000 ohms) £4 15 0 
Oak horn, l5in. dia. £1 extra. 
Mahogany horn, l5in. dia. £l 5s. extra. 
DENT & CO. & JOHNSON, LTD., Linwood, Paisley. 
“ Liınwoop.” Type P. Metal horn .............. £5 0 0 
“Lixwoop.” Type C. Concert modcel............ £10 0 0 


EDISON SWAN ELECTRIC CO., LTD., 123-125, Queen Victoria 
Street, E.C.4. 
‘““TELEVOX.”’ Metal horn (with tone control) (2,000 
ONINS). fis acted tean nE E bear ee eGe eke ies 65 § 0 
“ Dowcrvox.”” Metal horn (2,000 ohms)......... Se EZ 22 0 


ELECTRICAL MANUFACTURING & PLATING CO., Hampton 
Wick, Kingston-on-Thames. 


.“ CELESTION.” Hornless in oak or mahogany 
cabinet (3,000 ohmis) ............ 20 eee eee £6 10 0 
“ CELESTION.” Hornless in walnut cabinet (3,000 
ORMS) aiena n Ao Ae ew meses OR eee ace E £6 15 0 
FALK STADELMANN & CO., LTD., 83, Farringdon Street, E.C.4. 
“ Puravox.”’ Standard model. Metal horn ...... £4 0 0) 
“ PurRavox.” Junior.model. Metal horn ......... f2 8 0 
“Puravox.” Miniature model. Metal horn....... £ 5 0 
FELLOWS MAGNETO CO., LTD., Cumberland Avenue, N.W.10. 
* VOLUTONE.” Metal horn (2,000 ohms) .......... £4.10 0 
“ JUNIOR.” Metal horn (2,000 ohms) ............. £110 0 


FLEET RADIO &TORES, 143-144, Fleet Street, E.C.4. 
“ FLEET.” Metal horn. 17s. 6d., £1 10s., £2 15s., and £5 0O 0 


FULLERS’ UNITED ELECTRIC WORKS, LTD., Chadwell Heath, 


Essex. 
“Sparta.” Type A. Metal horn (120, 2,000 or 

4,000 ohms) -< oaxswsc sn cuadenes so sabeusadese £4.15 0 
“Sparta.” Type B. Metal horn (with tone con- ° 

trol) (120 ONMS) osr seinra Ena R we wees £5 15 0 
“Sparta.” Type B. Metal horn (with tone con- 

trol (2,000 or 4,000 ohins) ............ 0000 eee £6 0 0 
“ LITTLE Sparta.’ Metal horn (120, 2,000 or 4,000 

Ohna) ossaa eens tues oneekeee estes eee wes £2 15 0 
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GENERAL ELECTRIC CØ., LTD., Magnet House, Kingsway, 
` W.C.2 


“ GEcorHoNE.” Ebonite horn (1,000 or 4,000 ohms) 


(adjustable) rpasis tae ense EANAN £5 0 0 
GENERAL RADIO CQ., LTD., 325, Regent Street, W.1. ; 

“ ARISTOCRAT.” Metal horn (in cabinet)........... £5 56 0 

“ PLEASURE Fimme.” Metal hom ...........0.0008% £3 10 0 

“ HEARTHSIDE.” Metal horn..............02-000e8 £115 0 


GENT & CO., LTD., Faraday Works, Leicester. 
“TANGENT.” Concert model. Metal horn (2,000 


ONM) erenn ee aa est oo eto nee es 5 0 0 

“Tart Boy.” Metal horn (2,000 ohms)........... £5 0 0 

“ BaBy TANGENT.” Metal horn (2,000 ohms) ...... £2 2 0 
GRAFTON ELECTRIC CO., 54, Grafton Street, W.1. 

“ GRELCO.” Metal horn (2,000 ohims)............. £210 0 


GRAHAM, A., & CO., St. Andrew’s Works, Crofton Park, S.E.4. 


“ AMPLION.” Concert Grand Model. Oak bell, 

26in. dia. (250 or 2,000 ohins) ..............6. “ £14 10 0 
“ AmprLion.’” Lecture hall Model. Oak bell, 23in. - 

~ dia. (120 or 2,000 ohms) awe w ce. Gar aeons eed £10 10 0 

“ AMPLION.?” Concert Table Model. Ouk bell. 19in. 

dia. (250 or 2,00t) ohms) ........... 00 eee eee £8 10 0 
“ AMPLIOS.” Swan-neck Model. Oak bell. ł4}in. 

dia. (120 and 2,000 ohms).......... 00.0000 0 ee £6 0 0 
“ Amprion.”” Standard Model. Oak bell. I4in. 

dia. (120 and 2,000 ohims)...........00- 0c eee £5 5 0 
“Amenien,” Junior Model. Oak bell (120 or 2,000 

ohms) ............ Te ae ee ee ee eer £3 5 0 
“ AMPLION.” Junior Model. Metal horn. — 10in. 

dia (120 or 2,000 ohms)............20 002 eee £2 JO 0 
“ Amprion ` Junior; straight metal horn, 8in. dia. 

(120 or 2,000 ohms) 2.0... .. eee ce eee £1 7 0 
“Amprion Dracon‘iy.’ Metal horn, 52in. dia. 

C120 or 2,000 ohmia} avs cka ison rnak ead eyoo ee £1 5 0 

“ RaDIOLUX AMPLION.”’ Cabinet type (mahogany) £8 8 0 
‘““Ravio.ux Ampriroy.” Cabinet type (metal) 

SMANET SIZE vice eg ssn sran bao Ral oe woe we £4 15 0 

HOUGH, J. E., LTD., Glengall Koad, Old Kent Road, 8.E.15. 

“ Enisoļ-BELL,” hornless (3,000 ohing)............ £2 2 0 


MARCONIPHONE CO., LTD., 210-212, Tottenham Court Roads 
W.! 


 PRrMax ” hornless, with pleated diaphragm (2,000 


ODWIB) A educa an Baan sd wat ae oo yl £6 0 
“ Priaax ” hornless, Statuette model (2,000 ane: £20 0 0 
“MACN AVOX, ” metal horn, }4in. dia. (120 ohms). . / £5 5 O 
“Av pr1ovex,” metal horn (2,000 ohms)............ £4 10 0 
“ Bary, metal horn (2,000 ohms)................. £2 10 0 
“ AMPLIVOX.”” Combined amplifier and “ Baby” 

IGUAA PEAKED foub-3i 2aeca es sksun dene eeeseeaes £5 19 0 
“DINKIF.” Metal horn, 7in. dia. (2,000 ohms)..... £1 10 0 
“ MELLOVOX,”` hornless (cone diaphragm) (2,000 ohms) £2 8 O0 


RADIO INSTRUMENTS, LTD, 
Street, W.C.1. 
“R...” Metal horn, 14in. dia (2,000 ohms)........ £5 5 0 
RADIO EQUIPMENT CO., 5, Dyers’ Buildings, Holborn, E.C.1. 
“ R.E.C. AMBASSADOR.” Large size.............6. "£415 0 
“ R.E.C. AMBASSADOR.”” Small size £2 2 0 
RADIO COMMUNICATION CO. LTD., 34-35, Norfolk Street, 
Strand, W.C.2. 
“ AuDALIon.” ~Hornless (cylindrical type diaphragm) 


12, Hyde Street, New Oxford 


e@oeoe ee eee sm erave 


£7 7 0 


The Rothermel Corporation. 

Messrs. R. A. Rothermel, Ltd., inform 
us that owing to expansion of business 
the radio section has now been taken over 
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ROTHERMEL, R. A., LTD., 24-26, Maddox Street, Regent Street 
W.1 


“ Burns.” No. 205B. Metal horn ....... ETE £510 0 
“ Borys.’ No. 205D. Pyralin horn .............. £610 0 
« Remo.” Metal horn..............cc cece ee eeee £3 7 C 


SERENADA MANUFACTURING CO., 22, Paper Street, E.C.1. 
“ SERENADA.” Model No. 50. Non-metallic horn 


Tsin ditt, vera oraaa we enna eae as £4 í 
“ SERENADA.” Model No. 30. Non- metallic horn, 
l2iņ. dia. CEEE L E ATE wees EEEE 0 
“ SERENADA.” Model No. 25a. Non. metallic horn, 
LOWS dn Socks wet EE E eee cease owes 210 0 
hee BROS. & CO., LTD., Woolwich, S.E. 
SreMENS.”’- Metal horn (120 ohms) seve x veawues .£2 2 6 
“RIEMENS.” Metal horn (2,000 ohms) ............ £2 4 0 
“Sremens.”’ Metat horn (4,000 ohms) ............ £2 5 0 
STELLA PRODUCTS, LTD., 31, Wybert Street, N.W.1. 
‘ ATELLA.” Metal horn .............. 0c cece eee 10 0 
“ LITTLE STELLA.” Metal horn.................4. £115 0 
“ WEMBLEY. Metal horn ............. 200 eee £12 6 
STEVENS, A. J., & CO., LTD., Walsall Street, Wolverhampton. 
“ AJ.S.” Standard. Wooden horn (2.000 ohms).. £415 0 
“ A.J.S.” Standard. Metal horn (2,000 ohms).... £4 0 0 
“ AJ.S.” Junior. Metal horn................005 £115 0 
“A J.S.” Cabinet type ov... 0... cee eee £415 0 
SUPERLAMP, LTD., 197, Old Street, E.C.2. 
t SONGSTER DE Luxe.” Metal horn .............. £0 15 6 
TELEPHONE MANUFACTURING CO., LTD., Hollingworth 
Works; Dulw ich, S.E. i 
“Trug MusiC.” Concert grand type. Metal horn, 
l5Łin. dia. (4,000 ohms)................20 0008 £6 10 0 
mak Tre MusiC.” Standard type. Metal horn, 
lin. dia. (4,000 ohms). ....... 0.2.0.2 ee eee ee £5 0 0 
“True MusiC.” Junior Type. Metal horn, bin. 
dia. (4,000 ohms). vec ieee es a onde weedwedees £? 10 0 


“True MvusiC.” Minor. Straight metal horn, Sin. 
dia. (4,000 ohm8}. ........ 00.0. eee eee eee eee £1 
VANDERVELL, C. A., & CO., LTD., Warple Way, Acton, W.3. 


“CAV.” Standard type. Metal horn (120 ohins). £4 5 0 
“C.A.V.” Standard type. Metal horn (2,000 ohms) £4 10 0 
“C.A.V.”’ Standard type. Metal horn (4,000 ohus) £5 0 0 
“C.A.V.”? Junior. Standard type. Metal horn 

(2, OOD ohms) coace iiron oat x nse Sa wes £2 15 0 
“C.A.V.”’ Tomtit. Standard type. Metal horn 

(2,000 ObINS) s fags ea ok VG how dares ENNS dace £1 7 6 
“C.A.V.”’ Hornless. (2,000 ohms)........... we 650 


WARD & GOLDSTONE, Pendleton, Manchester. 


“ GöLTONE.” Concert grand type. Metal horn, 


ł4in. dia. (2,000 ohms) E EEE EEN £4 0 0 
“ GōLTONE JUNIOR.” Metal horn, Yin. dia. (2,000 
ORMS araor ren a Era EEEE EE N £110 0 
“Görroxe Mavis.” Metal horn, Tin. dia. ( l 
O E O Set A E T E E PEE EE £1 5 0 
WESTERN ELECTRIC CO., LTD., Connaught House, Aldwych, 
W.C.2. 
Model 44002. Metal horn (320 ohms res., 2,000 ohms 
impedance) sussuri r arin Cee Euan E ees £7 7 0 
Model 44005. Metal horn (320 ohms rea., 2,000 ohms 
impedance) EEE T E VEEE EA EEEE AAS 5 0 
“ Konr.” Model 44007. Hornless łSin. diaphragm 
(750 ohms res., 5,000 ohms impedance)......... £6 6 O0 
YOUNG, A. M., & CO., Bordesley Street, Birmingham. 
“ RONDAR.” Metal horn (2,000 ohms) ..... eer 


dces not manufacture transformers, all 
their sets being choke coupled. 
o000 


The M.P.A. Receiver. 


by the Rothermel Corporation of Great 
Britain, Ltd. The management and 
policy will be in no way affected. 


oo0o°0 


Electrical Trades’ Benevolent Institution. 


The Rt. Hon. F. G. Kellaway will be 
the principal guest at the Electrical 
Trades? Benevolent Institution Festival 
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Dinner at the Trocadero Restaurant this 
evening (Wednesday). 

©0000 
The A.J.S. Choke. 

We regret that this component was in- 
advertently referred to as the A.J.S. 
transformer on page 360 of The Wireless 
World of September 16th. The company 


In connection with the description in- 
cluded in the issue of October 14th of 
the exhibits of the Wireless Exhibition 
held at the Roval Horticultural Hall, the 
receiving set described on page 506 
should have been styled with the initial 
letters ‘*‘M.P.A.,’" and not “ M.A.P.” 
as shown. This set is a product of the 
M.P.A., Ltd., 62. Conduit Street, Regent 
Street, ‘London, W.1. 


D.C. 
D.C.C. 
Dead Beat Inastroment. A 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Current Transformer. A transformer 
with its primary winding connected in 
&eriea with. one of the mains, the 
secondary being connected to an am- 
meter or other measuring instrument 
or apparatus. 

C.W. Abbreviation for continuous waves. 

Cycle. The sequence of values attained 
by an alternating quantity in passing 
through one complete set of its positive 
and negative values. See ALTERNATING 
CURRENT. 

Cymometer (Fleming’s). A wavemeter in 
which both the inductance and the 
capacity are varied simultaneously by 
the operation of one handle. Such an 
arrangement allows one to read off 
directly the oscillation constant of the 
circuit. 

D. 


Damped Oscillations. Oscillations which 
rapidly decrease in amplitude and die 
away. The oscillations in a spark 


transmitter are more or less highly 
damped, each spark producing a train 


Wave-form of damped 
Pa oscillations. 


of oscillations which rapidly die out. 
The ratio of the amplitude of one half- 
wave to that of the next in a train of 
damped oscillations is called the 
‘“ damping.’ See also LOGARITHMIC 
DECREMENT. . 


Damping. A term implying the rate at 


which an oscillation dies away or de- 
cays. See Dampep OSCILLATIONS and 
LOGARITHMIC DECREMENT. , 
The usual abbreviation for dtrect 
current. 

Abbreviation for ‘f double cotton 
covered.” 

measuring 
instrument in which the pointer comes 
to rest at its final position without pre- 
viously oscillating backwards and for- 
wards about that position. 


Dead Ends. Where only part of a tuning 

coil is used in an oscillating circuit 
the idle portion 
is called a ‘‘ dead 
end.” If the self- 
capacity of this 
dead end portion 
of the coil should 
tune it to a fre- 
quency approxi- 
mating to that of 
the oscillations in 
the useful por- 
tion of the coil, 
@ serious loss of 
energy will occur. 
lt is bad practice to use a coil in this 
manner if it can be avoided. 


Dead end turns. 


Decrement. See LocGaritHmic DECRE- 
MENT. 
Decremeter. An instrument for deier- 


mining the logarithmic decrement of 
damped oscillations. The current in a 
circuit tuned to resonance is compared 
with that in another circuit detuned by 
a known percentage. 


De Forest Coil. See Honrycoms Cor.. 


Degree of Coupling. See COEFFICIENT OF 
COUPLING. 


Detector. That part of a wireless receiver 
which recttfics the high-frequency 
oscillations, or by any other means 
renders them capable of producing 
audible sounds in the telephones. See 
RECTIFICATION. 


Detector Valve. In a valve receiver, that 
valve whose function it is to rectify 
the high-frequency oscillations. See 
RECTIFICATION and VALVE DETECTOR. 


Detuning. The act of tuning an oscilla- 
tory circuit to a frequency which is 
slightly different from that of the 
oscillations being dealt with. 

D.F. Station. Abbreviation for ‘* Direc- 
tion Finding Station.” 

Diagram of Reception. A polar curve in 
which the sensitivity of a receiver is 
represented by the lengths of vectors 
drawn in the directions from which the 
signals are received. See DIRECTION 
FINDER. 


Diaphragm. The thin flexible disc as 
used in a telephone transmitter or 
receiver, capable of responding to the 
sound vibrations. 

Dielectric. 
standing considerable electric pressure 
or voltage without breaking down and 


An insulator capable of with- ’ 


\ 


aĦowing a discharge to pass through it. 
The insulating medium between the 
plates of a condenser. 


Dielectric Absorption. See ABSORPTION. 


Dielectric Coefficient or Dielectric Con- 
stant. See Speciric INpucrive CAP- 
ACITY. 


Dielectric Hysteresis. The loss of energy 
in a dielectric when it is subjected to 
an alternating voltage. See ABSORP- 
TION. 

Dielectric Strength. The capacity of a 
dielectric to withstand an electric pres- 
sure without a discharge taking place 
through it, usually measured in volts 
per centimetre required to break it 
down. The dielectric strength varies 
considerably according to the circum- 
stances_under which the test is made. 

Difference of Potential. See POTENTIAL 
and POTENTIAL DIFEERENCE,. 

Diode. A two-electrode valve or Flem- 
ing valve. 

Direct Coupling. An inductive coupling 
in which the two circuits are metallic- 
ally connected, thus providing a con- 
tinuous path through the two coils. 


Direct Current. A current which flows 
in one direction only round a circuit. 
By direct current it is usually under- 
stood that the current is a steady one, 
as opposed to a unidirectional pulsating 
current. A direct current is commonly 
called a continuous current. Cf. 
ALTERNATING CURRENT. 


Direction Finder. A wireless receiver 
for determining the direction from 
which signals are proceeding. The 
actual directional properties are pos- 
sessed by the aerial system, the receiver 
itself differing very little from the 
ordinary type, except that it must be 
carefully screened in order that signals 
are not picked up by the tuning coils, 
ete., other than vid the aerial. 

One arrangement consists of two 
aerials placed at right angles to each 


other, known as the ‘‘ Bellini-Tosi 
System.” The two aerials are con- 
nected to an instrument called a 


radiogoniometer, which consists of two 
coils fixed mutually at right angles and 
a third coil rotatable within the fixed 
ones. The aerials are connected to the 
fixed coils and the receiving apparatus 
to the movable coil of the radiogonio- 
meter. Suppose that a signal is pro- 
ceeding from a direction in the jane 
of one of the aerials. -Then loudest 


A 53 


~ 


$42 


Dictionary of Technical Terms.— 


signals will be heard when the detector 
coil is brought into the same plane as 
the coil connected to that aerial. The 
instrument is usually calibrated so that 
minimum signal strength gives the 
direction of the station received. 

In another form of direction finder a 


frame aerial is employed, and is 
rotated until maximum or minimum 
signal strength is obtained. By com- 


bining two direction finders at a known 
distance apart a wireless range finder 
can be made, operating on the principle 
of triangulation. 

Directional Aerial. An aerial which is 
arranged to send out electric waves of 
much greater strength in one partiqular 
direction. An ordinary “inverted L” 
aerial gives greatest radiation in the 
plane of the aerial. The Bellini-Tosi 
aerial as used in a direction finder is a 
directive aerial. See Wrretess Bream. 

** Dis.” Colloquial expression for ‘* dis- 
connection ° or ‘‘ broken circuit.” 

Disruptive Discharge. A sudden passage 
of a spark due to the breakdown of the 
insulating medium between two con- 
ductors or dischargers which have been 
raised to potential difference higher 
than the insulating medium can with- 
stand. 


„Distortion (of speech). The change of 


wave shape experienced by sound vibra- 
tions when subjected to the many 
transformations which they have to 
undergo in wireless telephony from the 
time they leave the speaker’s mouth 


to the time they reach the ear of the - 


listener. | 
Distributed Capacity. See Seir-carscity. 


Double Reaction. In a valve receiver em- 
ploying a high-frequency amplifying 
valve before the detector, reaction is 
sometimes applied by separate reaction 
coils to the grid circuits of both the 
high-frequency valve and the detector 
valve simultaneously. This is known 
as double reaction. See REACTION. 


Down Lead. The wire connecting the 
elevated portion of an aerial to the 


instruments. It includes the leading- 
in wire. l 
D.P. Abbreviation for ‘ double-pole.” 


Drop of Potential, Pressure, Voltage, etc. 
The diference of potential between two 
given points on a conductor carrying a 
current, being the voltage required to 
drive the current through the resist- 
ance or impedance of that part of the 
circuit. 

Dry Battery. A battery of dry celle. 


Dry Cell. A primary cell of the 
Leclanché type in which the electrolyte 
is in the form of a plastic paste. The 
container is made of zinc and forms 
the negative pole of the cell, 


D.S.C. Abbreviation for  ‘* double- 
silk-covered.”’ 
D.T. Abbreviation for “ double-throw.”’ 


Daa) Amplification. The attainment of 
both high-frequency and low-frequency 
amplification simultaneously by means 
of a single thermionic valce. A valve 
circuit used in this way is called a 
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~ Dull Emitter Valve. 


Wireless 
World 


“reflex circuit.” The received high- 
frequency oscillatrons-are first amplified 
by the valve. then rectified by means 
of a crystal (or another valve), giving 
audiofrequency oscillations which are 
again fed back to the input side of the 
valve and so further amplified. 


A thermionic valve 
in which the filament is specially treated 
so that it is capable of giving good 
emission at comparatively low tempera- 
tures, thus economising in filament cur- 
rent. In one form the filament is coated 
with thorium. À; 


Dumb Aerial. A closed non-radiating 
oscillatory cişcuit having the same 
oscillation frequency and effective 


Dummy Aerial. 
Duplex Radietelephony. 


Dynamic 


Dynatron. 


Dyne. 


46 


resistance as the main transmitting 
aerial. During the sending of Morse 
signals the oscillator of the transmitter 
is switched over to the dumb aerial 
during the “ spacing periods”’ between 
the dots and dashes, so keeping con- 
stant the load on the oscillator. 


See ARTIFICIAL AERIAL. 


A system en- 
abling transmission and reception of 
messages to be carried on simultane- 
ously between two stations as on ordi- . 
nary land telephone lines. 


Characteristics (of thermionic 
valve).—The characteristics of a valve 
taken under working conditions, ĉe., 
with alternating currents traversing the 
valve. Cf. STATIC CHARACTERISTICS. 


A kind of thermionic valve 
in which the electrons given off by the 
filament strike the plate with sufficient 
velocity to cause the latter to emit 
secondary electrons, the actual plate 
current obtained being proportional to 
the difference between the number of 
primary electrons reaching it and the 
number of secondary electrons being re- 
emitted. Cf. KENOTRON and PLIOTRON. 


The unit of force in the C.G.S. 
system of units. It is the force required 
to give a mass of one gram an accelera- 
tion of one centimetre per second. The 
gravitational pull on a mass of one gram 
at sea level at the latitude of London 
is about 981 dynes, so that a gram 
weighs 981 dynes. 


- E. 


Earth.” An electrical connection made 
with the earth. In the usual type of 
wireless receiver with an open aerial 
the high-frequency oscillations pass 
between the earth and the aerial 
through the main tuning arrangements 
of the receiver. For this purpose the 
resistance of the earth connection should 
be as low as possible. There are various 
methods of obtaining an efficient earth 
connection—for instance, by burying 
deefly and in a damp place as large 
a metallic “ earth mat’ as possible, or 
by burying a fan-shaped system of wires 
under the entire length of the aerial. 
The driving of a copper tube into the 
earth as an earth connection is not very 
efficient. Connection to the town water- 
pipes sometimes makes an excellent 
earth connection. Gas-pipes should not 
be used for this purpose, as the red- 
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leaded joints are likely to offer an abnor- 
mally high resistance. 


Earth Potential. On account of the large 
size of the earth its potential is con- 
sidered to be fixed and is said to be 
zero. Any part of a circuit which is 
directly connected to earth is said to 
be at earth potential, or zero potential. 
Sometimes in connection with valve cir- 
cuits any part of the circuit between 

. which and earth there is no oscillating 
potential difference is said to be at 
“zero high-frequency potential,” even 

_though the mean or D.C. potential be 
not zero. 


Eddy Currents. Name for the currents 
which are induced in the mass of solid 
conductors by varying magnetic fields. 
These currents usually circulate in 
“ eddies ” inside the conductor, and 
hence their name. They are responsible 
for a loss of energy which manifests 
itself as heat, and to minimise this oss 
the conductor in question is laminated, 
insulation being placed between the 
individual laminations to break up the 
path of the eddy currents, e.g., the iron 
. paths cf all alternating magnetic cir- 
cuits are laminated. See SKIN EFFECT. 


Effective Valae (of Current, E.M.F., etc.). 
The Root-Mean-Square value of current, 


E.M.F., etc. See ALTERNATING CUR- 
RENT. 
Efficiency. The ratio of the useful ont- 


put from any given piece of apparatus 
to the totał input. It is usually ex- 
pressed as a percentage and denoted by 
the Greek letter ņn (“eta”). See 
RADIATION EFFICIENCY. 


Einthoven Galvanometer. A sensitive gal- 
vanometer in which a very thin filament 
of silvered glass is stretched between 
the poles of a powerful electro-magnet. 
The passage of current causes the thread 
to be deflected to one side. and this 
deflection is observed by means of a 
microscope when measuring steady cur- 
rents. The instrument can be very effec- 
tively used for the recording of Morse 
signals by a photographic method. 

Electric Field. The space surrounding 
an electrified beady, in which its effects 
can be detected. A place where electro- 
static lines of force exist. 

Electric Waves. Sec Waves. 


Electro-Chemical Equivalent. See ELEC- 
TROLYSIS. 
Electrode. The conductor by means of 


which the current enters or leaves any 
given piece of apparatus. The term is 
used especially in connection with cells, 


valves and like apparatus. See 
ANODE and CATHODE. 
Electrolysis. The decomposition of a 


compound into its constituent elements 
by passing a current through it when it 
is in solution or in liquid form. Fara- 
day’s Law of electrolysis states that the 
mass of a given element deposited on 
one of the electrodes is directly propor- 
tional to the strength of the current 
flowing and the time during which it 
flows. The mass in grams of the ele- 
ment deposited in one second by a cur- 
rent of one ampere is called the 
**Electro-chemical Equivalent '' of the 
element. 
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Questions should be concisely worded, and headed “ Information Department.” 


“The Wireless World” Information Department Conducts a 
Free Service of Replies to Readers’ Queries. 
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Each separate question must be 


accompanied by a stamped addressed envelope for postal reply. 


Push-pull Amplifiers. 


I am intending to construct a push-pull 
receiver-amplifier, somewhat on the 
lines of the instrument recently de- 
scribed in “The Wireless World,” 
using bright-emitter general-purpose 
valves throughout. Before procped- 
ing with the constructional work, 

. however, I should be glad to 
know if any advantage would. accrue 
from using the push-pull system in 
~both stages of the amplifier. 

R.D.T. 
Since the purpose of the push-pull 
system is to avoid distortion due to valve 
overloading in those cases where it is not 
possible to employ a power valve, it 
would only be of advantage to use the 
push-pull method in the first stage if it 
is anticipated that serious overloading 
would occur in the first stage of the 
amplifier. Since it is usually possible to 
avoid this in the initial stage of an L.F. 
amplifier by using a reasonable H.T. 


value together with commensurate grid. 


bias adjustment, it is not advised that 
the push-pull method be employed in the 
first stage. | 
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_ Valve-Crystal Receiver. 


I wish to construct a valve-crystal re- 


ceiver in which range coupled with 
selectivity is the main consideration. 
It is particularly desired that reflex 
circuits with their seemingly in- 
separable low-frequency buzzes be 
eschewed. Can you recommend to me 

a suitable circuit? T. R.O. 
The circuit. which we give in Fig. 1 
will be found excellent for the purposes 
of obtaining long-distance reception with 
a minimum of valves. The advantages 
of loose coupling and full magnetic re- 
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action are incorporated, but at the same 

time the circuit is perfectly stable, re- 

action control being very smooth. 
ooo0o0o 


H.F. Transformer Coupling. 

I wish to construct a two-valve receiver 
(1-v-0) in which the tuned trans- 
former method of H.F. coupling is 
employed, but I wish to employ 
plug-in cous for primary and secon- 
dary in order to obtain selectivity. 
Please indicate a suitable circuit. 

N.R.D. 
We give in Fig. 2 a circuit on these 


. lines as requested. Each plug-in coil 


comprising the H.F. transformer should 


and 


Fig. 2.—Two-valve receiver (H.F. 
_ det.) with tuned transformer coupling. 


be tuned by a separate condenser. This 
circuit will give considerably less selec- 
tivity, but at the same time will be more 
stable than a more conventional circuit 
using loose coupling in the aerial circuit, 
the. reason being the same in both in- 


` stances, namely, the damping caused by 


the direct coupling in the aerial circuit 
and in the grid circuit of the detector 
valve by the grid current due to the 
method of detection employed. 


o0o0°0 


Life of Dry Cells. 
Is it true that the life of a dry cell is 
in direct proportion to the amount of 
current drawn continuously from it? 


This is, of course, quite untrue, the 
actual facts being that as the current 
drawn from any given cell increases its 
useful period of life falls off out of all 
roportion to the steady current increase. 

hen using dry cells of even large, 


specially prepared types, it is advisable 
to restrict the current flow to 4 ampere 
at the outside limit if it is desired that 
the life of the cell be of economical 
duration. . 

oo0oo0oo 


Neutredyne Transformers. 


I am greatly interested in the type of 
H.F. transformers described in your 
article in the two-vulve neutrodyne 
unit, and wish if possible tô intro- 
duce them into a 1-v-0 receiver which 
I am building, but do not intend to 
make use of the neutrodyne principle, 
since only one H.F. stage will be 
used. Will you please criticise the 
enclosed circuit which I suggest? 
Lhe reaction coil would be wound in 
a ball at one end of the second trans- 
former, and it ts understood that 
fifteen turns will be used on each 
primary. R.J.P. 

We are afraid that trouble is likely 
from the point of view of stability, and 
we are of opinion that it would be far 
better to neutralise the H.F. stage in the 
manner suggested in our article, and 
thus make sure that perfect stability is 


_ achieved. In this manner a very effective 


receiver would be produced which would 
be both sensitive and selective, and at 
the same time perfectly stable. The 
neutralisation process should present no 
difficulty in a receiver of this type, it 
being carried out in accordance with the 
instructions given in. the article re- 
ferred to. | 


M T+ 
H.T+ 


0-0003 


OOQ 
QQQQQ 
Lo | 


Fig. 3.—The circuit referred to by our 
correspondent (R. J. P.). 
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Converting Four-electrode Valves. 


I have a number of four-clectrode valves 
in my possession, Can you tell me 
haw to connect these up in circuit so 
that they function ag three-etectrode 


valves ? T.D.R. 
The best method of arcon pun iE 
your purpose is to connect together the 


plate and ‘the outer grid, and when con- 
necting up in circuit to treat these two 
combined electrodes as the anode of a 
three-electrode valve, the inner grid then 
functioning as a normal grid. 


9000 


Amplifying after D.E.Q. Valves. 
I am using a D.E.Q. valve as an anode 


rectifier in order ‘to avoid distortion, . 


but I notice that the quality of re- 
production from the loud-speaker is 
only really good when the detector 
valve is followed by a stage of choke 
amplification, the tonal qualities 
being remarkably “ thin” even when 
a very expensive form of low ratio 
transformer is used. Can you explain 
this ? T.H.D. 
The reason for this is, of course, quite 
clear. It must be remembered that this 
particular valve has a very high imped- 
ance, approximately three times that 
possessed by the ordinary type of “R” 
valve, which the low ratio transformer 
is intended to follow, and the primary of 
the transformer, although having a rea- 
sonably high impedance, does not possess 
a high enough value of this inestimable 
quality to render it suitable for connec- 
tion in the plate circuit of a valve of 
the type mentioned. The result is that 
the lower musical tones are not amplified 
to the same extent as those of higher 
frequency, and the absence of these 
lower tones produces an impression of 
“thin ” tone somewhat difficult to define. 
A good quality choke having a higher 
_ impedance than the primary of even the 
best low-frequency transformer gives 
considerably more even amplification of 
all frequencies and produces an effect 
more pleasing to the ear. It is advised, 
therefore, that a high impedance choke- 
coupled stage be used after the detector 
valve, followed by a suitable low imped- 
ance power valve, after which a trans- 
former-coupled stage may be used with 
perfect confidence. 
©0000 


Dull Emitter Vaives. 


I have frequently read in the various 
technical journals various methods of 
restoring the emission ta an accident- 
ally overrun dull-emitter valve, such 
as “ flashing” and running. the valve 
for a time with the H.T. battery dis- 
connected. Can you inform me 
whether this method applies equally 
to all types of dull emitter? 

N.R.L. 


This method applies to all valves of the 
thoriated filament type, the operation 
causing fresh active material to come to 
the surface of the filament, the afore- 
mentioned active material being, of 
course, imprisoned in the interior of the 
filament. In the case of coated filaments, 
however, there is obviously nothing in the 
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interior of the filament to bring to the 
surface, and so this method falls to the 


ground, Actually, the effect of over- 
running the filament of a coated filament 
valve is different from that of over- 
running a valve having a thoriated fila- 
ment. In the latter case, of course, the 
emission is at once seriously reduced, but 
it can, at any rate, be partially restored 
by adopting various expedients. In the 
former case, however, the effect is not to 


immediately reduce the emission but to 


shorten the life of the emission so that 

the valve’s emissive properties come to 

an end far sooner than they would had 

the valve not been overrun at any time. 
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Superheterodyne C.W. Reception. 

I notice that when using my superhetero- 
dyne receiver I am unable to receive 
C.W. signals unless my intermediate 
amplifier 18 oscillating, and then only 
long-wave C.W. signals having a 
wuveleygth commensurate with the 
natural frequency of the intermediate 
amplifier. Surely this is incorrect, 
and I should be able to hear C.W. 
signals on the short wavelengths to 
which the frame aerial is tuned, since 
my first detector valve ts in a state 
of oscillation, it being a combined 
oscillator and detector valve? 

R.A.T. 
This is an error into which many readers 
fall. As is well known, in order to receive 

C.W. signals it is necessary’ for a source 

of local oscillations to be provided which 

are only very slightly different in fre- 
quency to the incoming frequency in order 
to produce an audible beat note. Now, 
in the superheterodyne receiver we either 
make use of a separate oscillator valve 
or a combined detector and oscillator 
valve in order to produce a beat note 
which is above the audible frequency 
range, hence the name of the receiver. 

It is obvious, then, that if we are in- 

tending to receive C.W. signals it is neces- 

sary to provide a second oscillator valve 
coupled to the grid circuit of the second 
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detector valve in order to produce an 
audible beat note. The reason for long- 
wave C.W. being received when the inter- 
mediate amplifier is in a state of oscilla- 
tion is that a beat note is formed between 
the incoming long wave signals picked u 

direct by the intermediate amplifier an 

the local oscillation set up by the ampli- 
fier itself. ` 
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Earthing Variable Condensers. 

There seems to be some conflict of opinion 
as to whether the moving or the fixed 
plates of a variable condenser should 
be connected to the earth terminal in 
the case of a condenser connected tn 
parallel with the aerial tuning coil. 
Wil you therefore give some en- 

lightenment on this point? 

` TBD. 

In the case of all modern type con- 


-densers, where the fixed electrodes are 


completely insulated from the metal end 
plates, it is necessary for the moving 


electrodes to be connected to earth in order 


to avoid hand capacity effects. Since 
the. two end plates and the whole of the 
moving plates, including the shaft, are 
in electrical connection, it will be found 
that if the method we suggest is adopted 
the end plates, being at earth potential. 
will act as a shield between the hand and 
the fixed plates, which are at higher poten- 
tial. In the case of condensers of an 
older pattern, where the metal end plates 
are in electrical connection with the fixed 
plates, no hard-and-fast rule can be given, 
as hand capacity effects are apt to arise 
either between the hand and the metal 
shaft or the hand and the end plates. 
In most cases. however, where the old 
pattern of condenser is in use it will be 
found best to earth the fixed vanes. 
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Anode Eesistances. 


Í find that wire-wound anode resistances 
, are very expensive to buy. Please 
give instructions for winding one of 
these instruments at home. 
` R.E.H. 


It is first necessary to obtain a šin. 
length of ebonite rod, twa inches in 
diameter, the rod having eight slots 0.1in. 
wide and about a quarter of an inch in 
depth cut in it. Wind thirty turns of 
No. 47 D.S.C. resistance wire in the first 
slot, and then a similar number on the 
second slot in the same direction. It is 
now necessary to return to the first slot 
and wind the same number of turns in 
the opposite direction, and then perform 
the same operation with the second slot. 
Then, again reversing the direction, 
return to the first slot and proceed as 
before, afterwards dealing with the next 
pair of slots in the same manner, and 
so on. This process is undergone in order 
to make the resistances as non-inductive 
as possible. The actual amount of wire 
wound in each slot depends, of course, 
on the value of resistance required, which 
should not be less than 40,000 ohms at 
the least, and in the case of very high 
impedance valves, such as the DES. 
will be as high as 250,000 ohms, 80-100,000 
ohms being the best average value to use. 
The resistance of No. 47 S.W.G. Eureka — 
wire is 214 ohms per yard. 
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A BBC. a 


T isa ‘matter of pride and congratulation that British 
broadcasting has been established on a stable basis 
which enables it to count upon a permanent existence 
without any cause for anxiety in so far as the .firancing 
of the organisation is concerned. | 
In this respect, British broad- 
casting is probably in a position 
superior to that of any other 
country, and has no need to resort 
to the various expedients prac- 
tised by other broadcasting organi- 
sations having no secure source 
of revenue for their support. 

In America, as we know, most 
of the stations are owned by con- 
cerns. which = obtain publicity. 
direct or indirect, by virtue of 
this ownership; in South Africa 
definite contracts are accepted by 
the station organisers, who under- 
take to make direct advertising 
announcements which are sand- 
wiched in between the programme 
items. 

One very important factor which 
was taken into account when the 
British broadcasting organisation 
was set up was the recognition of 
the absolute necessity of avoiding 
all need to have recourse to the 
use of the microphone for purposes 
of advertising. It was recognised from the first that no 
systematic censorship of broadcasted matter could be 
undertaken except by the B.B.C. officials themselves, but 
the right to interfere if any unsuitable matter was intro- 
duced into the programmes was reserved to the Post Office. 
We believe that this right has been very rarely exercised 
by the Post Office, which in itself is a tribute to the tact 
and discretion of the B.B.C. officials. In the licence 
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under which the B.B.C. Sperates, it is definitely laid down 
that no ‘“‘ paid for ” advertising matter may be broad- 
cast, and this regulation certainly protects the public | 
from what might become a most distressing infliction. 
But we believe that the public care little whether or not . 
advertising matter broadcast is paid for—the main con- 
cern is that the microphone should 
not be contaminated with adver- 
tising matter at all, 

Whilst we appreciate that it is 
sometimes, difficult to draw a hard 
and fast line between what may 
be construed as advertising 
matter and what is not, yet we 
are afraid the B.B.C. is not quite 
so strict in the observance of the 
principle of no advertising as the 
public would wish. There have, 
of late, been several instances 
where gratuitous advertising has 
been granted by the B.B.C. which 
has been of direct commercial 
value to the parties so privileged, 
whilst an outstanding example of 
advertising which has always been 
a matter of comment is the extra- 
ordinary publicity which is given 
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679 to the official organs of the 
Terms 680 B.B.C., the Radio Times and 
:. 682 the Radio Supplement. - These 
683 journals, whilst they are owned ' 


by the B.B.C., do also provide a 
very substantial revenue to com- 


‘mercial concerns interested in their production, and it is 


very questionable whether the public does not resent the 


_constant references made to these journals in microphone 


announcements. ‘That the tendency of the B.B.C. is to 
become more lax in the matter of censorship of advertis- 
ing is a matter which is beyond dispute, although, so far 
as We are aware, no wider discretionary powers have been 
granted to the Company. 
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British broadcasting has been established on the basis 
of no advertising. It is to be hoped that the B.B.C. 
will not fail in this trust by permitting the establishment 
of advertising precedents which may lead to the gradual 
HetroductHon of publicity broadcasting in the future, 

oo0oo0oo0 


LOW-LOSS COILS. ~ 
Help to Find the Best. 


HE term “ low-loss ” coil was, we believe, first used 
about eighteen months ago by a writer in the 
American Magazine Q.S.T. At that time very little 
investigation had been carried out into the electrical pro- 
perties of tuning coils, but once the term ‘‘ low-loss ’’ had 
got into print the imagination of numerous writers was 
fired by these words, which agquired an almost magical 
significance. T.ow-loss coils became the craze, and coils 
of all sorts of unusual shapes and sizes were illustrated 
and described in wireless papers. 

Amateurs and then manufacturers were not slow to 
realise that some of the new coils brought out were better 
than many of those in general use, with the result that 
to-day there are many varieties of home-made ‘‘ low-loss ”’ 
coil and many on the market that are 
given the same alluring description. 
A large proportion of the tuning coils 
offered for sale at the present time, 
and for that matter, condensers, valve 
holders and other component parts as 
well, are described as being of the 
‘low-loss ° variety. Such is the 
game of ‘fallow the leader ” 
that is being played in wireless 
to-day. 


best coil, 


When Losses are Important.: freseesessnessee 


9 


The boom in ‘ low-loss °” components came at a time 
when a good deal of attention was being directed towards 
the problem of seiectivity, and when amateurs and others 


were beginning to realise that the most careful use of- 


reaction failed to give the results so much sought after. 
Then again the question of good quality was being gone 
into, and-it was gradually recognised that neither good 
quality nor real selectivity, nor even maximum signal 
strength could be secured by using tuning coils and con- 
densers with relatively bad electrical characteristics in 
receivers of conventional types. An improvement could 
nearly always be effected by replacing coils prepared with- 
out much regard to their design by others having really 


low losses. 
The Laboratory Test. 


however, 
té 


It must, be understood that not all coils 
described as “ low-loss °’ have small electrical losses, for 
it would appear, judging from the scarcity of reliable 
data on the subject, that many of the coils put forward 
are the result of their authors’ own personal prejudices 
and fancies. We have coils of thick wire and of thin 
wire ; some are wound on a tube and others on a former 
of skeleton construction, while some coils have their 
turns spaced and others are tightly wound. Certain ama- 
teurs prefer basket coils, others the so-called basket 
weave cylindrical coil; some like wire insulated with a 
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double cotton covering, while others prefer an enamel- 
coated wire. Then again long coils of small diameter 
find favour in some camps, whilst the short coil of large 
diameter is recommended in others. 

‘When these coils are put on test in the laboratory, it is 
found that nearly all of. them are better than the types in 
vogue prior to the ‘‘ low-loss ° era, but it is also found 
that the best coils vary a good deal amongst themselves, 
coils of certain construction being far superior electri- 

cally to others of the ‘‘ low-loss ’’ type. 


Taking Part in a Laboratory Experiment. 


As a result of this state of affairs there are at the 
moment hundreds of amateurs who are so keenly interested 
that they have devoted considerable thought and time to 
the subject, and not a little ingenuity has been displayed 
in overcoming the many practical difficulties which have 
cropped up. A good deal of the work has been done by 
the ‘‘ hit and miss ’’ process, for comparatively few even 
amongst professionals have the equipment required for 
the electrical properties of coils really 
accurately. 

An Invitation to Readers. 

In order to collect valuable data 
for the benefit of our readers, we 
invite all who are interested in the 
subject to send to us a coil for a 
careful test to be carried out in our 
laboratory. The coils should be of a 
size normally used for tuning over the 
broadcast band of wavelengths, say 
between 250 and 550 metres. These 
coils will all be tested for high- 
frequency resistance at a frequency 
of 750 kilocycles (400 metres), and 
the resistance values so obtained will 
he expressed in terms of ohms per millhthenry. 

Details of the Scheme. 

The coils sent in for test should be addressed to the 
Editor and carefully packed. Each coil will be given a 
number, details of their construction noted, and after 
test in the manner described above returned to their 
owners cith full details as to the results of the tests 
made in the laboratory. When the tests have been com- 
pleted, short descriptions of the coils with their electrical 
characteristics will be published, the coils being identi- 
fied by their number. 

Such complete data on tuning coils as will be obtained 
from these tests cannot fail to be of immense interest ; not 
only will those amateurs who send in coils benefit, ‘but 
all our readers will derive a very considerable amount of 
knowledge from the carefully collected results which will 
he published. ~ The results so obtained will, of course, be 
of far more interest and of greater usefulness than if the 
coils were all made by one man. By inviting our readers 
to co-operate with us in investigating the ‘‘ low-loss” 
coil question we, in effect, concentrate the attention of a 
number of thinkers on the subject. 

To add to the interest of readers in this opportunity of 
working with us,.an award of five pounds will be made 
to the reader sending in the coil which proves fo be the 
most efficient. 


An award of 
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By H. F. SMITH. 


LTHOUGH the crystal rectifier is generally ad- flows in the output circuit from the crystal, which acts 
À mitted to perform its function in an extremely here as a voltage rectifier. As no current is being taken 
effective manner, it must be conceded that there- by the crystal, it exerts little or no damping effect, and 
is a tendency to regard its use after a high-frequency consequently can be adjusted without upsetting the con- 
amplifying valve (ọr valves) as an almost certain and stants of the tuned circuit across which it is connected. 
unavoidable source of instability and flat tuning. As Referring to the diagram given on the wiring sup- 
far as the great majority of valve-crystal receivers are plement, it will be seen that the aerial circuit, 
concerned, it must be admitted at once that this attitude which is normally untuned, can be loosely coupled to the 
is completely justified. The trouble really lies in the grid inductance. Interchangeable coils are used, in order 
method of connecting the crystal to the H.F. part of the that the set may cover a wide band of wavelengths. Pro- 
` circuit; rectifiers of this type have vision is made for optional tuning 
a comparatively low resistance and, of the aerial circuit by plugging in 
consequently, when connected across an external variable condenser across 
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A three-valve and crystal receiver de- 
signed for medium range, high-quality 


an oscillating circuit, take from it a loud-speaker reproduction and long dis- the coil; ‘‘ Clix ’’ sockets are pro- 
considerable amount of energy, with : tance headphene reception. The crystal = ` vided for this purpose. It is intended 
the result that the circuit is heavily : detector ts connected in a, somewhat un- : that for work on the 300-500 metre 
damped and a large build-up of : jes a ble ie iy ated : hand this condenser will normally be 
voltage across it is prevented. The : circuits. : dispensed with, but for long-distance 
matter is further complicated by the : ee I : reception of Daventry, Radio- 
fact that the effective resistance of ;: A Wiring supplement for this re- : Pars, etc., its use will be found to 


i ae : : this issue. : 
an. individual crystal varies enor- : Sener saccormpenss a ener Se. OE advantage. 


mousiyiat diferent nonis oi contacts, ee | ii bour the wine law. and aie 
and with varying degrees of contact pressure. If this , cuit diagram on the sheet accompanying this issue, the 
Were not so, it would be fairly easy to design a stable same lettering is used to indicate the various components. 


~ 


couphng. The values aS as follow :—C,, C,, 0.0005 mfd. ; Cs. 
- : : o.ooor mfd. ; C,, C,, o.or mfd. ; C;, C,, 0.001 mfd. ; 
Advantages of Crystal Rectification. C,, Cy 1 mid: R,, Ra, i megohm. Ne C. , neutralising 
In spite of these drawbacks, the combination of valve condenser. 
and crystal can claim many supporters, who assert that, The H.F. valve is coupled to the crystal by means of 


compared with other rectifiers, it is only equalled for dis- a ‘‘ neutrodyne ” transformer similar in construction to the 
tortionless detection by the valve operating on the bottom type recently described in this journal.’ In this case, 
bend of its characteristic curve, the latter having the. however, the extra capacity of wiring: involved in 
disadvantage that much larger input amplitudes are neces- the provision of an arrangement for interchanging the 
sary for equal results. W hile not wishing to join issue in transformer may be tolerated, and the coils are fitted 
this matter, which, as regards the last-mentioned alterna- with a mounting carrying five pins, which fit into a suit- 
tive, at any rate, is distinctly controversial from a prac- able holder on the baseboard. 
tical point of view, the writer would say that the crystal The. crystal is connected across the tuned secondary 
is unlikely to introduce distortion if properly used, and winding of the transformer, and voltages rectified by it 
that, provided the difficulties mentioned can b@overcome, are applied across the grid-filament of fhe first L.F. 
its-use has seyeral distinct advantages. valve through a large condenser, C,. A leak is pro- 
In the receiver to be described the problem of elimi- vided in order that charges may not accumulate, and 
nating damping has been solved by the simple expedient the grid is negatively biassed to prevent the flow of 
of arranging the circuit so that practically no current 1 See The Wircless World, Oct. 21st, 1925, page 531. 
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B, 5/16in. dia. ; C, 7/32in. dia. D, 5/32in. dia.: 


E, 1/8in. dia. coun.ersunk for No. 4 wood screws; F, 1/8ia. dia. 


currents in this circuit when positive voltages are applied. 
To prevent the application of unrectified H.F. voltages 
which may pass the crystal to the grid, an H.F. choke 
and by-pass condenser C, are included in this circuit. 
It may be said here that this condenser seems to be of 
doubtful utility, except in the case of very strong signals, 
and its inclusion is sometimes, in fact, definitely preju- 
dicial to the smooth operation-of the set when on the 
point of oscillation. The need or otherwise for this 
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condenser depends on the characteristics of both the valve 
and the crystal, and the constructor is recommended to 
omit it until the set has been put into operation, and then 
carefully observe the effects of its inclusion. It may some- 
times with advantage be connected between the grid side 
of the H.F. choke and negative L.T. rather than in the 
manner shown. 

The two L.F. valves are coupled by means of the 
conventional arrangement of choke and condenser. A 
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Valve-Crystal Neutrodyne Receiver.— 
switch is included, and, when the lever is ‘‘ up,’’ serves to 
connect the output of the first L.F. valve to head tele- 


_ phones, which are plugged into the jack J,, at the same 


time cutting out the filament of the last valve. The 
loud-speaker is inserted in the jack J,, and is connected 
when the switch is ‘f down.’’ The use of these plugs 
and jacks is by way of being a luxury, and they may if 


required be replaced by pairs of terminals. It is, how-’ 


Fig. 3 —The terminal strip. A, 5/32in. dia. ; B, 1;8in: dia., counter- 
sunk for No. 4 wood screws. 


ever; sometimes very convenient to be able quickly to 
change the ’phones to the output of the last valve when 
receiving weak signals. 


P Constructional Details. 


-The set is assembled from ready-made parts, with the 
exception- of the neutrodyne transformers and their holder. 
The method of construction of these components is 
clearly shown in the photograph and in the sketches in 
ligs. 4 and 5. i asi 

The short wava transformer has a secondary winding 
of 75 closely wound turns of No. 24 D.S.C. wire on 


j 


`’ an ebonite tube, commencing one inch from the end. ` 


The primary winding is put on over the secóndary, and 


has 40 turns of No. 30 D.S.C. wound in the same direc- 


tion,-and spaced from it by ten small wooden strips 
(match sticks were used in the transformer illustrated). 
The end of the wire is secured 
by a binding of thread. A tap 
is taken at the centre of 
the winding, and connects to 
H.T. +. Actually, therefore. 
there are only twenty turns of 
primary, the other half of the 
winding being used for neutral- 
ising. The coil is fitted with 
a base, made from an ebonite 
strip 4łin. x gin. x }in., carry- 
ing five valve pins. The coil 
is secured to the base by a one- 
inch 6 B.A. screw, passing 
through a distance piece of 
ebonite tube in. long, at each 
end. The pins are fitted with 
soldering tags to which are 
joined the ends of the windings 
in the manner shown in Fig. 4. 
It should be noted that one of 
the pins is set out from the 
others in such a way as to mini- 
mise the risk of short-circuit- 
ing the H.T. battery if an 
attempt is made to enter the 
base into its holder incorrectly. 
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This transformer wil! adequately cover the 300-500 metre 
waveband. : | 

The long wave transformer is made on slightly different 
lines, and its construction is illustrated in Fig. 5. Three 
ebonite discs of 2§in. diameter and two of rin. dia- 
meter, all jin. thick, are drilled with four holes, spaced 
for convenicnce in the usual valve socket formation. 
Slots are cut in each of the outside discs to take the com- 
mencing ends of the windings. A centre hole in. dia- 
meter is drilled in each disc, and they are all clamped! 
together with in. 6 B.A. screws. Soldering tags are 


fitted on the ‘‘plate’’ and “grid” screws for the con- 


nections to the secondary winding, and on the ‘ fila- | 
ment ’’ screws for the primary. The secondary winding 
consists of 325 turns of No.’30 D.S.C. wire, while the 
primary, with the same number of turns of similar wire, 
is tapped at the 175th turn from the start for connection 
to H.T. positive. ` This tapping is made by bending 
back the wire on itself, and leading it out through a 
small hole drilled in a suitable position through a cheek 
of the former. The ends of each winding are’brought 
out through similar holes. Both; windings are in the 
same direction. | 4 

These coils are mounted on a base exactly similar to — 
that used for the short-wave transformer, by means of 
a brass angle piece, a length of 2 B.A. threaded rod, 
and two chonite tube distance pieces and nuts. Refer- 
ence to the diagram will show that the foot of the brass 
angle piece is secured to the base by the nut of one 
Care should be exercised in making 
the connections to the coils; in Fig. 5, I.P. refers to the 
inner (commencing) end of the primary winding, O.P. 
to the outer end of this winding, while I.S. and O.S. 
tefer respectively to the ends of the secondary. 

The valve legs to receive these transformers are mounted 
on an ebonite strip measuring 4#in. x gin. x fin. They 


The receiver viewed from the back, with grid coil removed to show wiring of aerial and earth 
terminals and extra condenser sockets. The holder for the H.F. transformer is clearly shown. 
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Valve-Crysial Neutrodyne Receiver.— 
should be most carefully spaced to 
the dimensions given in Fig. 5. A 
soldering tag, long enough to project 
just beyond the edge of the strip, 1s 
held by a nut on the underside of 
each socket. The strip is screwed 
down to the baseboard by two wood 
screws, passing through tubular ebo- 
nite distance pieces, Hin. long. 

The terminal strip is made from a 
piece of jin. ebonite sheet, of dimen- 
sions as shown in Fig. 3, where de- 
tails for drilling are also given. It 
is secured by screws to the back edge 
of the baseboard. ; 

The assembly of the remainder o 
the apparatus calls for little com- 
ment, as the drilling of the panel, 
mounting of components, and wiring, 
are very clearly shown in the 
wiring supplement and diagrams. Be- 
fore screwing together the baseboard 
and panel, it is as well to put on a few wires in the 
less accessible positions. No. 16 tinned copper wire is 


IUH 


ys 


PRIMARY 
CENTRE 
TAP 


o.s. 


shown in section. 
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The long wave H.F. transformer. 


used throughout for connecting up, some few leads being 
covered with insulating sleeving where there is a risk 
of short-circuiting. Following the usual practice, low 
potential earth and filament wires are kept down on the 
baseboard, while care is taken to carry plate and grid 
leads clear of each other. Two small ebonite blocks are 
used to anchor down securely the flexible connections 
to the moving socket of the two-coil holder and to the 
tapping plug on the grid bias battery. 

A design for a suitable cabinet is indicated in Fig. 6. 
In this matter the constructor may, of course, be guided 
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Fig. 4.—The short wave H.F. transformer 

Connections of the winding 

to the pins and the ultimate connections to the 
remainder of the circuit are given. 


in the H.F. socket (nearest the coil holder). 
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F ig. 5.—The long wave H.F. transformer. 
The markings correspond to the connections 
between the pins and the windings. 


by personal preference. It is intended that screws be 
passed through the panel into the wooden fillets shown ; 
thtee or four more screws are also put through the base- 
board into the bottom of the cabinet. 


Operation. 
~The “ neutrodyne ” transformer is designed for valves 


of moderately low impedance (not more than 20,000 


A valve of this type should, therefore, be used 
The next 
valve should be of the high-magnification type, while the 
last should be capable of handling sufficient power to 


ohms). 


_ operate the loud-speaker. 


The following combinations have been used with satis- 
factory results :—High frequency :—B.4, D.E.5, D.E.4, 
S.P.18 (Red Spot). First L.F. :—D.E.5B., D.F.A.4, 
S.P.18 (Green Spot). Second L.F. :—B.4, D.E.5, 
D.E.4, S.P.18 (Red Spot). Other valves with similar 
characteristics would be suitable. For short range loud- 


Fig. 6.—Cabinet for the receiver. Note slot cut out of the back 
to accommodate the terminal strip. 
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LIST OF COMPONENTS. 


Etonite Panel, 18in. X 7}in x Jin. (Britannia Rubber Co.) 
: Baseboard, dry mahogany, 18in. x 9in. x 3in. 
: 3 Filament rheostats (Ashley). 
: 2 Panel brackets (A. J. Dew & Co.). 
1 2-coil holder (Newey). 
2 “Clix” sockets. | 
2 Vari.ble condensers (Dubilier 0:0005 mfd.). 
1 NURE OA condenser (Collinson’s rato a ide Co., 
td.). i 
: 8 Valve holders (Benjamin). 
; IC ystal detector (G.E.C. “ Unit”). 
1 Fixed condenser, 0:0001 mfd. (McMichael). 
2 Fixed condensers, 0°001 mfd. (McMichael). 
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speaker work with moderate volume a general-purpose 
valve may be, used in the second position, although those 
of the types specified are preferable. Grid bias on this 
valve (applied through the grid leak resistance R,) 
should be about 1}-3 volts i 

negative and on the last, 44 
to 6 volts with normal H.T. 
voltages.) A suitable value 
would be 100-120 yolts on 
the L.F. valves, which are 
provided with a common 
supply, and about 60 volts 
on the H.F. amplifier. 

For the shorter wave- 
lengths a ‘‘C’’ Gambrell 
coil in the grid circuit (fixed 
holder) and one of the same 
make, size “a” or “ap” 
in the aerjal socket, were 
found to be satisfactory. 
The short wave H.F. trans- 
former is inserted in its 
holder, and the crystal ad- 
justed, varying the tuning 
condensers until a signal is 
heard. With a moderately 
loose aerial coupling the 

valve will burst into violent 
oscillation -as the circuits are brought into tune. 


The 
neutralising condenser should now be adjusted until this 


oscillation ceases. Again retune the grid and anode 
circuits. by rotating the controls, aml, if necessary, re- 
adjust the single plate condenser, until a state of stability 
is reached. This will not be found difficult. Once 
neutralised, the set should be stable over the whole of 
the tuning range. l l 
During these preliminary tests the condenser C, 
should be removed or disconnected. The effect of re- 
placing this, or changing its position, as already. sug- 
gested, should be tried. .In this receiver, reaction control 
is obtained by a slight adjustment of the neutrodyne 
condenser, causing. the valve to approach the. oscillation 
point through imperfect balancing. If this control is not 
smooth, and oscillation commences with a violent “ plop,” 
the leads to the crystal detector itself should be reversed. 
The detector should not be adjusted except when the 
valve is well off oscillation. Any sign of instability when 
carrying out this adjustment is a fairly certain indication 
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orld 2 
-~ 2.Fixed condensers, 0:01 mfd. (MeMichael, 
2 Grid leaks, 1 megohm (Dubilier). 
1 Grid bias battery, 9 volis, tapped every cell (Hellesen’s). 
J Choke, H.F. og 
1 Choke, L.F \(Lissen). 
_ 1 Switch, D P.D.T. (Wilkins & Wrighl). 
2 Single open jacks (Ashley). 
2 Condensers, 1 mfd. (T.C.C.). 
Ebonite tube, 4}in. long, 2}in. diameter, gin. wall. 
No. 30 S.W.G., D.S.C. wire. 
No. 24 S.W.G., DSC. wire.. k 
_ Odd pieces of ebonite, screws, tags, terminals, connecting 


wire, etc. 
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that. the by-pass condenser C, should be either dis- 
' carded or its connections changed in the manner suggested. 
The catwhisker should be very light and springy. 


The small points referred to in the preceding paragraph 


Another view of the receiver. 
H.F. transformer, coils. and 
valves are in position. 


will be found to cover the only dithculties hkely to arise 
In putting the set. into operation, and are easy to over- 
come, even for a beginner. 
mately connected with- the need for eliminating any 
‘loading ”’ of the H.F. valve anode cucute basis 
of the design of the receiver. 

Due to the comparatively low overall L.F. apliek 
tion obtained by the coupling methods used, it can 
hardly be said that the instrument as described is really 
suitable for real long-range loud-speaker reception, but 
the range on telephones is excellent, and under average 
conditions more than adequate loud-speaker volume is 
obtainable. lor maximum range an external tuning con- 
denser of about 0.0005 mfd. capacity. should be plugged 
into the ‘“‘ Clix’’ sockets X and Y. If the coupling 
between aerial and seconilary coils is tight, it will be 
found that the set will not oscillate; balancing is, there- 
fore, unnecessary. Up to quite considerable distances, 
however, Daventry may be received without going to the 
trouble of tuning the aerial circuit. 
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Elecitie Charges Induced in 


| AERIALS and THUNDERSTORMS. 


—— 


an Aerial by Atmospheric Electricity. 


By PROF. E. V. APPLETON, M.A. D.Sc. 


T is natural for anyone possessing a wireless receiver 
with an outside aerial to be interested in the elec- 
trical processes taking place in the. aerial system 

during a thunderstorm. Many people think an outside 
aerial is a source of great danger when local lightning 
is present, while others are of the opinion that the aerial 
acts somewhat in the same way as a lightning conductor 
or disperser of atmospheric electricity, thus behaving as 
a kind of safety valve device. Very few of these people 
are aware that researches have been carried out at Cam- 
bridge and elsewhere (mainly by Professor C. T. R. 
Wilson) on the electrical field of .thunderstorms, which 
have given us comparatively accurate information relating 
to the magnitudes of the electrical effects of charged 
thunderclouds. From these data the magnitudes of the 
electrical charges in an ordinary aerial may be very 
simply calculated. 
some of the details of the effects of atmospheric elec- 
tricity on an average wireless aerial, and it will be seen 
that the ordinary type of aerial used by listeners is, if 
properly carthed,.by no means a source of great danger 
during a thunderstorm. 


. The Mystery of Fine-weather Electricity. 


It will help us a good deal in our study of the elec- 
trical state of the atmosphere during a thunderstorm if 
we consider first the simpler case of ordinary fine-weather 
electricity. On fine days it ıs found that the earth’s 
surface is charged electrically negative. At the same 
time, the atmosphere contains both positive and negative 
ions, with, however, a preponderance of positives. Thus 
the negatively charged ground is, all the time, attracting 
the positive ions downwards, and’ repelling the negative 
ions upwards. The positive ion current travelling to 


the ground tends to neutralise the negative charge there,. 


and, since both quantities can be measured, we can esti- 
mate how long it would take for the positive current to 
neutralise the negative earth’s charge. The result is a 
surprising one, for it is found that only a few minutes 
are required. But we know from experience that no 
such rapid ‘neutralisation of the earth’s charge takes 
place. The charge on the earth’s surface in the fine- 
weather regions remains negative and fairly constant. 
We therefore conclude that there are other agencies at 
work, which tend to replenish the earth’s negative charge, 
and the most important problem of atmospheric elec- 
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In this article I propose to discuss — 


tricity is to determine this agency. I shall mention later 
what seems most probable the solution of the mystery, 
but for the time being we shall merely assume the per- 
manence of the earth’s charge as an experimental fact. 


E The Earth’s Electric Field. 


The charge on the earth in fine weather is such that 
the potential increases about 100 volts in each metre from 
the ground. Thus, if we consider the horizontal por- 
tion of an ordinary aerial, 10 metres high, we see that 
it is situated in a part of the atmosphere at which the 
undisturbed potential is 1,000 volts above the ground. 
Many students of electricity find in such a statement a 
problem of great difficulty, for they are unable to see 
why such a large potential difference should not produce 
excessive currents in the good conducting metallic ‘aerial. 
But a little consideration shows that only very minute 
currents should flow down such an aerial in the normal 
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Fig. 1.—Distribution of the negative charge on an aerial and 
surrounding ground during fine weather. 


case. We can understand this point most easily by 
reference to the diagram of Fig. 1, where an aerial 
with a horizontal portion AB is shown earthed at C. 
In the first place, it should be, noted that, since the 
aerial is earthed, it really becomes electrically part of 
the earth and thus has its- apprepriate negative charge. 
The distribution of this negative charge on the aerial 
and surrounding grotnd is shown in Fig. 1. Let us 
suppose, as suggested above, that AB is situated 10 
metres above the earth’s surface, in which case the un- 
disturbed potential at AB would be 1,000 volts above 
that of the earth. This does not mean that the potential! 
in the wire AB ig 1,c00 volts, for, since the aerial is 
connected to the earth, its net potential must be zero. 
We thus sce that, since the earth’s electric field pro- 
duces a positive potential of 1,000 volts at AB, a nega- 
tive charge sufficient to charge the wire 1,000 volts 
negative must be situated on the wire to make the total 
potential zero. Recognising this, we can calculate how 
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~ Aerials and Thanderstorms.— 
much negative charge is collected on the aerial in fine 
weather. If Q is the charge (negative) on the aerial, 
C its capacity, and’ V the potential due to the earth’s 
field: at AB, then 
Q=CV. | 

In our example, C would be about 0.0003 mfds., and 
V would be 1,000 volts, so Q would be 0.3 micro- 
__coulombs. o 

Now, although such a quantity does not seem very 
large, it iş equivalent to the charge on many square 
metres of ground, so that, as shown in Fig. 1, the aerial 
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Fig. 2.—Positive charge induced on the earth's surface by a 
negatively charged thundercloud. 
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really shields the ground underneath and round about it, 
the appropriate negative charge being on the aerial itself. 

We thus see that, although the horizontal portion of 
- the aerial holds enough negative charge to charge it (in 
` the absence of the earth’s field) to 1,000 volts, the whole 
system is really at the same potential (7.e., zero), and 
so no current should circulate in it. I ought, however, 
to add that the negative charge on the aerial attracts the 
‘ positive ions from the air, and the ordinary current from 
air to ground takes place vja the aerial. This, current 
does not usually amount to more than a small fraction 
of a microampere, and, being comparatively constant, 
does not produce any electtical effect noticeable in tele- 
phones. 

‘Since the aerial shields the ground underneath it from 
the effects of the earth’s field, it has been suggested by 
a recent correspondent to The Wireless World that this 
shielding influence may possibly have an influence on 
the growth of trees and plants situated under an aerial. 
This suggestion was based on the fact that strong elec- 
trical fields are found to have a beneficial effect on the 
growth of trees and plants. It seems, however, fairly 
well established by workers on the subject that the 
ordinary fine-weather fields are not of suficient intensity 
to stimutte plant growth to any appreciable extent, but 
the effects of thunderstorm fields, which may be a hundred 
times as intense as those of normal fine weather, seem 
to present problems for further investigation. 


The Electric Fields of Thunderstorms. 


-I now turn to discuss the behaviour of the charges on 
an aerial in the proximity of a thunderstorm. Here we 
are concerned with very large electric fields, usually of 
the opposite sign to that experienced in normal fine- 
weather regions ; that is to say, the charge on the ground 
is usually positive and not negative. This positive 
charge is induced by the negative charges situated in the 
charged thundercloud. It is noteworthy that, in spite of 
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the many’ researches that have been carried out on atmo- 
spheric electricity, we have to admit that there is no 
univérsally accepted theory of the origin of thunderclouds. 
We know that a thundercloud must act like a large elec- 
trical machine developing potential differences of the order 
of a thousand million volts, but we are not certain whether 
the machine is of the frictional type (like ebonite rubbed. 
with flannel) or of the induction type (like the Wimshurst 
machine). But whatever may be the mechanism, the elec- 


_, trical effect at the ground is such as would he produced 


by a concentration of charges in regions of about 250 
metres radius.. When the electric intensity is sufficiently 
high a spark passes to the: ground, or to another part of 
the cloud, or to the upper conducting layer. From the 
wireless standpoint we are interested in what happens 
in an aerial system when such a discharge takes place. 


Conditions Préceding a Lightning Flash. 


Let us consider the electrical conditions at the ground 
before the flash takes place. For definiteness let us con- 


` sider a charge of negative' electricity concentrated at T 


(Fig. 2). Such a charge will induce a corresponding 
positive charge on the ground which will very much more 


than neutralise the normal negative charge which exists ` 


in fine weather. The positive charge will be densest 
immediately under the negatively charged cloud, and the 
density will fall off approximately as the cube of the 
distance from the centre of the system. To get an idea 
of the magnitude of the electric fields, let us take a typical 
example of a charge of 20 coulomhs situated in the atmo- 
sphere at a height of 2 kilometres. Immediately under such 
a thundercloud we find the field to be 60,000 volts per 
metre, at 10 kilometres distance this is reduced to about 
750 volts per metre, and at 100 kilometres it is seduced 
to about x volt per metre. We note that within, say, 
5 kilometres of thé thundercloud the electric fields are 
many times the normal amount, so that a thundercloud 
will have a very great influence on the charge on an 
aerial placed at that distance. 

T.et us consider a case in which an aerial is situated 
about 5 kilometres from a thundercloud which is about 
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an inverted L aerial 
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Fig. 3.—Distribution of induced eharge on 
connected to earth. 


to flash. The electrical field will he of the order of 6,000 


volts per metre. The charged thundercloud {Fig. 3) 
will hold a bound charge of positive electricity on the 
aerial. If we again consider a broadcasting aerial of 
10 metres height and capacity 0.0003 mfd., this charge 
sh Saas Bea a a ce ee 


1 A negative thundercloud, such as is considered here, would 
send intense negative ionisation currents into the ground, and 
Professor C. T. R. Wilson has suggested that these ionisation 
currents may maintain the earth’s negative charge. 
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Aerials and Thunderstorms.— 
would be sufficient to charge a capacity of 0.0003 mfd. 
to 60,000 volts. Now consider what happens when the 
thundercloud discharges to the ground. There is no 
longer- the inductive action of the cloud, and the positive 
charge on the aerial is set free and passes to the ground. 
But even if the discharge is as high as from 60,000 volts 
to zero, the quantity of electricity discharged is not large, 
so that no damage would be caused to the aerial system. 

I now turn to discuss the case of an aerial, the lead-in 


Fig. 4.—Negative charge induced on the upper slectxede of a 


gap connected in the aerial down-lead. 


of which is not earthed. In such a case I think it is 
common knowledge that one may obtain electric sparks 
both before and during the flashes. Let us consider this 
case with the aid of Fig. 4, where a thundercloud is shown 
influencing such an aerial. Here we see again that the 
negative charge of the thundercloud holds a bound posi- 
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tive charge on the aerial, but in this case the correspond- 
ing negative charge is driven to the end of the earth lead, 
where the electric force at the surface of the wire is often 
strong enough to cause sparking. When the lightning 
flash actually takes place, the aerial is usually left with 
a resultant charge, because of the different leakages of 
the two charges, and further sparking takes place. 

Thus the above discussion shows that, if an aerial is 
properly earthed, no sparking will take place, and no 
damage will be caused due to the discharge of the electri- 
city induced on the aerial by the thundercloud. 

If the lightning actually strikes the aerial the case 
is obviously quite different. Here currents of the order of 
many thousands of amperes are involved, which are power- 
ful enough to cause very great damage. But unless an 
aerial stands very much higher than the adjacent build- 
ings (e.g., as is the case in a commercial transmitting 
station) there does not seem to be any reason why an 
aerial should be struck in preference to surrounding 
objects. In order to get accurate data on this point I 
note that Professor C. L. Fortescue, of the City anid 
Guilds Technical Institute, has been asking listeners and 
experimenters to send him complete accounts of the de- 
tails of any cases of aerials struck by lightning. If 
accurate evidence is forthcoming, Professor Fortescue will 
be able to settle the question of risk for us, once and for 
all. But I think that, in any case, the risk must be very 
small. 


BELGIUM’S WIRELESS HISTORY. 


Broadcast Transmissions Before the War. 


broadcast concerts were transmitted from the 

Dutch station at the Hague, very little reference 
has been made to the fact that as long ago as 1914 regular 
Sunday evening transmissions of telephony were being 
made from the Belgian station at Laeken, Brussels, send- 
ing meteorological information and concerts which were 
often heard in the north of France. Prior to that date, 
in 1907, telephony experiments had been carried out be- 
tween three stations, one installed at the Palais de Justice, 
Brussels, another in a balloon, and a third at Liége. The 
war brought to an end the transmissions from Laeken, and 
all receiving stations which existed at that time were taken 
over. 


A LTHOUGH it is generally understood that the first 


‘Early Transmission Attempts. 

It was not until 1919 that one or two amateurs began 
again to construct apparatus in order to listen to the 
Eiffel Tower transmissions. In general, the public 
seemed to have forgotten the existence of wireless ; but in 
November, 1923, the station ‘‘ Radio Belgique ’’ was 
established, and from that date’ wireless began to be 
adopted in Belgium and the number of crystal sets and 
even valve receivers increased considerably. 

Commencing in 1920, one or two amateurs made 
attempts at transmission, and some of these have since 
become very well known, particularly P2. No system 
was adopted in the choice of call-signs, and these were 
selected more or less haphazard in Belgium until quite 
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recently ; in fact, the lack of organisation was so notice- 
able that it was generally accepted that unknown and 
mysterious call-signs were most likely to originate from 
that country. 

The next step was for Belgian amateurs to group to- 
gether and adopt call-signs consisting of a letter followed 
by the number ‘‘ 2,’’ and a society was formed which 
adopted the title of ‘‘ Reseau des 2.’’ After a time all 
the letters weré used up, and instead of adhering merely 
to a letter and the figure 2, letters followed by other 

ures were employed and the society was re-named 
‘“Reseau Belge.” To-day, this organisation possesses 
more than 200 members, so that at present there are prob- 
ably more amateur transmitters in Belgium,. in proportion 
to the area of the country, than anywhere else. ‘‘ Reseau 
Belge ’’ undertakes a service of redistributing QSL cards 
amongst their members, but it must be remembered that 
there is still no official recognition of amateur transmitters 
in Belgium, and the activities are carried on more or less 
secretly. Quite a number of different amateur wireless 
societies have been formed in various parts of the country, 
and these work together harmoniously. 

As regards broadcasting, it is proposed to construct 
two or three more large stations for broadcast transmis- 
sions. These will probably be at Brussels, Antwerp, 
and Liège, and arrangements will be made so that pro- 
grammes can be relayed from one to the other. 

MARCEL OCREMAN. 
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A Section Devoted to New Ideas and Practical Devices. 


THREE-WAY CHANGE-OVER SWITCH, 


An ordinary D.P.D.T. switch may 
be converted into a three-way change- 
over switch by means of the attach- 
ment iHustrated in-the diagram. -This 
is quite easy to construct, and consists 
of a small ebonite panel carrying 
valve pins at one edge and provided 
on one of its faces with an additional 
pair of knife switch contacts mounted 
with’ a spacing corresponding to the 
distance separating the moving arms 
of the switch. The panel is drilled 
between two o£ the pairs of contacts 
in the ehange-over switch and flush 
fitting sockets are inscrted, connec- 
tions being taken from soldering tags 
on the underside of the panel. The 
auxiliary contacts and the valve pins 
are connected hy narrow strips of 
copper foil. A sectional drawing 
showing the attachment in position is 
shown in the lower part of the dia- 


Threé-way change- 
over switch. 


gram. ‘The switch might be used to 
provide alternative connections to 
three loud-speakers, and there are in- 
numerable other applications which 
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— wil] at once suggest OREIN es to the 


experimenter.—I.; W. K. 
oo0ooo 
VÉRNIER CONTROL. 

A condenser vernier adjustment 
whìch gives a very fine control over 
tuning is illustrated in the diagram. 
A short piece of thick-walled rubber 


Vernier condenser adjustment 


tubing is fitted over a brass rod which 
slides in a hole in a square bearing 
pillar screwed to the panel at the side 
of the condenser dial. A similar 
pillar is at the other side ofthe dial, 
and carries a length of screwed rod to 
which is attached an ebonite knob. 
The rubber tubing is in contact with 
the edge of the condenser dial, and 


by screwing the rod forward against. 


the pressure of a coil return spring, 
the vernier movement is transmitted 
to the dial through the friction of the 
rubber tube. . Only a slight: pressure 
is required in order to provide an 
effective drive, and the position of 
the bearing pillars should be adjusted 
so that the dial may be turned with 
ease. When the vernier movement is 
operated, the pressure of the coil 
spring causes the diameter of the tub- 
ing to increase slightly, and conse- 
quently a better grip is obtajncd.— 
H. D. E. 
ooo0o0 


CUTTING SHEET BRASS. 


It frequently becomes necessary for. 


the wireless constructor to cut sheet 
brass of thick gauge which cannot 
be conveniently cut ‘with tinmen’s 
shears. 
the ordinary way unless the brass is 
very stiff, otherwise the saw is apt 
to chatter and teeth are broken. By 


A hacksaw cannot be used in . 


"clamping the brass in the vice be- 
tween two pieces of. hard wood, tbe 
difficulty is overcome, as -the support 
provided by the wood is sufficient to 
prevent all vibration due to the action 
of the gaw. It is very often possible 
to dispense with the front piece of 
wood in orger that scriber-lines may 
be follewed, but in this case the saw 
should be very ae withdrawn 
on the back stroke. —M. R 
cooo 
FILING EBONITE. 

In squaring up the edges of ebon- 
ite panels, many amateurs find difti- 
culty in keeping the edge square with 
the face of the panel, when their 
attention is occupied with the task of 
keeping the edge perfectly straight. 

The diagram shows how a wooden 


` guide may be constructed to hold the 


file in such a way that it is impossible 
to deviaté on cither side when filing 
the panel. The slot is cut to fit the 
cross section of the file in the centre 
of a rectangular piece of wood, and 
from the centre of this slot another 
slot is cut at right angles extending to 


Guide for filing ebonite paneis. 


the edge of the wooden panel. The 

width of this slot should be made 

slightly greater than the thickness of 

the panel be filed, and narrow 
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strips of felt should be glued to the 
inside edges to prevent marking of 
the ebonite panel. The handle is re- 
moved from the file, which is then 
fixed in position with a wooden 
wedge. Not only will this attachment 
enable the edge of the panel to be 
kept perfectly square, but the fact 
that the file is parallel to the top of 
_the panel will greatly assist in pro- 
ducing a straight edge.—A. G. S. 
oo0oo0o0 
SWITCHING L.F. VALVES. 

The svstem of connections indicated 
in the diagram enables the inter- 
mediate valve of an L.F. amplifier 
to be cut out of circuit without dis- 
turbing in any way the H.T.voltage 
applied to the detector or either of 
the amplifying valves. A D.P.D.T. 


switch is used to change the circuit, - 


the left-hand set of contacts being 


TO 


DETECTOR 


L.F. amplitier switching. G.B. 


arranged to switch off the L.T. cur- 
rent to the last valve. The grid of 
the last valve is joined to the centre 
of the right-hand set of contacts, and 
may, therefore, be connected ` alter- 
natively to the grid of the preceding 
valve'or to the secondary winding of 
the second intervalve transformer. 
There is no need to remove the first 
L.F. valve, as, the inter-electrode 
capacities are not likely to produce 
detrimental results at audio fre- 


quencies. —A. R. A. 
o000 


FILAMENT FUSES. | 

For experimental work where fila- 
ment fuses are frequently being 
burnt out, it is convenient to build a 
small fuse-unit which may be easily 
withdrawn from the panel for the re- 
newal of the fuse wire. Two flush- 
mounting valve sockets are fitted to 
the panel, and the fuse wire is car- 
ried by two terminals mounted on a 
small ebonite panel with the same 
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spacing as the sockets. The ter- 


minals are screwed on to valve pins 
in the manner indicated in the dia- 
gram. The method is particularly 


FUSE 
WIRE 


Detachable filament fuse. 


useful for valves of low current con- 
sumption where the fuse wire is of 
fine gauge.—G. J.S. ` 

o0 00 

TESTING FILAMENT VOLTAGE. 

The fall of voltage across the fila- 
ment of any individual valve in a 
receiver may be tested with an ordi- 
nary voltmeter without any special 
system of connections if the filament 
rheostats are connected ‘in the follow- 
ing manner :— 

Assuming that the rheostats are to 
be connected in the positive L.T. 
lead, the spindle, bush, and moving 
contact are connected to the positive 
end of the filament and one end of 
the resistance wire is joined to 
+1..T. Then, if the rhcostats are 
of the one-hole-fixing type, the lock- 
ing ring on the front of the panel 
will be joined directly to the positive 
end of the filament. To test the fila- 
ment voltage of each of the valves, it 
is only necessary to join the negative 
lead of the voltmeter to — L.T., and 
then to touch each of the locking 


rings with the positive lead.— 
O. M. C. 
f oo0oo0o0 


LOW-LOSS COILS. 

When the positions for the holes in 
the spacing strips of a low-loss coil 
are marked out with dividers and a 
centre punch, difficulty is often ex- 
perienced in keeping the centre punch 
marks in line. This may be done 
quite simply by clamping to the 
spacing strip an ebonite straight 


edge; then, by pressing the centre 


Marking-out spacing 
strips for low-loss 
coils. 
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punch against the straight edge 
before making each centre dot, per- . 
fect alignment of the holes will be 
obtained.—R. S. C. 
o0o0o0 
STAND-BY CRYSTAL SET. 

The diagram shows thè construc- 
tion of a crystal receiver unit for use 
in conjunction with a valve set as 
a stand-by in the event of failure in 
the main receiver. The unit is built 
up on a narrow ebonite panel provided 
at each end with slotted strip con- 
nectors Y; which fit under the aerial 
and earth terminals of the receiver. 
A crystal detector and a pair of tele- 


Crystal attachment for 
= valve receiver. 


phone terminals T are joined across 
the connecting strips, so that when the 
unit is attached to the receiver the 
crystal and telephones are connected 
across the A.T.I., as indicated in the 
circuit diagram.—W. A. D. 
oo00o0 
VERNIER CONDENSER. 

If a vernier condenser is required 
in an emergency for experimental 
work and a special vernier condenser 
is not available, an ordinary variable 
condenser may be used by connecting 
in series with it a very small fixed 
condenser of, say, 0.oo005 mfd. 
This combination is equivalent to a 
vernier condenser, because the small 
fixed condenser reduces the effective 
capacity of the variable condenser to 
about that of a single plate vernier. 


—E. L. S. 
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A Section Mainly. for the New Reader. 


CRYSTAL CONNECTIONS. 


Yasar a seem generally to 
pay. far’ too little attention to 
the method of connecting a low- 
resistance crystal rectifier to an oscil- 
latory circuit. 
that in the transference of electrical 
energy the input resistance should 
balance the output. This will not 
be the case if the crystal is con- 
nected across- the average circuit, 
tuning over the broadcast wave- 
Jengths with a comparatively small 
variable condenser. The. crystal 
will, on account of its low resistance, 
tend to take energy from the circuit 
more quickly than it is supplied. 
High damping and inefficiency will 
result. 

A well-known method of over- 
coming this difficulty is to tap the 
detector across only a portion of the 
tuning inductance. The voltages ap- 
plied to it will be lower, and conse- 
quently the amount of energy taken 
from the tuned circuit will be less, 


effecting a reduction of damping. 


(e) 
Fig. 1.—Reduction o. damping in crystal circuits. 


This reduction of damping can obvi- 
ously not be carried beyond a certain 
point, unless signal strength is to be 
reduced. ` The best tapping point for 
the crystal is only to be found by 
experiment. 

Another and less commonly used 


It should be realised ` 
crystal 


scheme for obtaining the same effect 
is to reduée the voltage applied to 
the detector by using a larger con- 
denser than usual for tuning the coil. 
In Fig. 1(a) is shown the circuit dia- 
gram of a practical loose-coupled 
receiver incorporating this 
arrangement. It will be seen that 
both inductance. and capacity are 
variable, and for any given wave- 
length there will be one combination 
which will give the best results. In 
practice, however, it will hardly be 
necessary to provide a continuously 
variable inductance, as is indicated 
in the diagram, a crystal set gener- 
ally being used on a more or less 
fixed wavelength. The correct value 
of inductance is not really critical, 
and, by the interchanging of coils 
and adjustment of capacity to suit, 
it 1s fairly easy to find the best 
value.. Many specimens of artificial 
galena crystal (to which mineral all 
these remarks more particularly 
apply) require 4 capacity, on the 
broadcast wavelengths, of something 


~ (b) 


in the neighbourhood of 0.001 mfd. 
It will be found convenient in many 
cases .to connect a fixed capacity in 
parallel with the variable condenser, 
as shown- in the dotted lines in the 
diagram. 

The foregoing applies equally to 


a high-fre- 


between 
quency valve and crystal detector. It 
may be said, in fact, that the reduc- 
tion of, damping is of much greater 
importance here than in the case of 
a plain crystal set, as, under modern 


tħe coupling 


conditions, selectivity is almost 
essential in a receiver designed for 
long-distance work ; if heavy damp- 
ing. is present, it cannot possess this 
quality to the fullest possible extent. 
The circuit diagram of a suitable 
arrangement is given in Fig. 1(d). 
If the variometer is of the standard 
type designed for aerial tuning, it 
will generally be necessary either to 
remove a few turns from both rotor 
and stator, or to connect the wind- 
ings in parallel instead of in series. 
Of course, a plain coil may be sub- 
stituted for the Variometer, as in the 
case of the plain crystal receiver, the 
latter alternative giving, however, a 
very limited tuning range. 

The arrangement possesses another 
very great advantage, inasmuch as 
the value is automatically stabilised, 
provided that the capacity used to 
tune the anode circuit is sufficiently 
great. The fact that a large con- 
denser across the anode tuning coil, 
with a consequent reduction of volt- 
age build-up across it and there- 
fore a reduced tendency towards 
‘ feed-back ’’ to the grid, will give 
stability is well known, but, under 
ordinary conditions, where the grid- 
filament circuit of the succeeding 

valvé is connected in parallel with 
the condenser, the amplification ob- 
tainable is reduced to an excessive 


degree. 
oo0oo0o0 


NEUTRALISED TUNED ANODE 
COUPLING. 

Prospective constructors of neutro- 
dyne receivers arc often deterred by 
the difficulty of constructing the 
special transformers necessary ; also 
by the fact. that it is rather a problem 
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to arrange for the interchanging of 
these transformers in cases where a 
wide band of wavelengths is to be 
covered. While the use of correctly 
designed transformers with suitable 
valves will probably give better re- 
sults from the point of view of selec- 
tivity and amplification, the tuned 
anode has the advantage that ready- 
made plug-in coils may be used, and 
these, of course, may be interchanged 
for the various wavelength ranges 
which it is desired to receive. A cir- 
cuit diagram showing a practical 
adaption of this method is given in 
Fig. 2. 

If perfect balancing or neutralisa- 


Wireless 
Worla . 


tion is to be obtained over the whole 
tuning range of a given anode coil, 


Fig. 2.—A neutralised H.F. amplifier. 


DISSECTED DIAGRAMS. 


NOVEMBER 11th, 1925. 


it is necessary that the inductance 
value of the neutralising coil should 
be of the same value, and that it 
should be tightly coupled to the anode 
coil. This is easily achieved by 
mounting the two coil sockets side by 
side ; it is, of course, not necessary to 
make provision for variable coupling 
between the two inductances, 

The usual precautions should be 
taken to prevent interaction between 
the various coils; and as they are 
somewhat larger than the usual 
neutrodyne transformers, extra spac- 
ing will probably be necessary. 
Adjacent coils should be arranged 
with their axes at right angles. 


a No. 5.—A Standard “ 1-V-1 ” Receiver—(H.F., Detector and L.F.). 


For the benefit of those who have not yet acquired the simple art of reading circuit diagrams, we are 
giving weekly a series of sketches showing how the complete circuits of typical wireless receivers are 


built up step by slep. 


Three valves, connected in the usual manner ac-oes a filament 
battery, with rheostats in series with each filiment 
built up across an geet circuit, connected to aerial and earth, 

filament of the H.F. valve, which has—~ 


are applied between grid an 


Voltages acting as a high 


to which it is tuéed. 
and are applied to the 


—connected in series with its anode a ‘‘tuned rejector”’ circuit, 


stance to oscillatory currents of the frequency 
Therefore, voltages are set 


up across it, 
d of the dectector valve through the 


condenser, which, in conjunction with the leak, effects rectific ation. 


The piate circuit of the detector valve is completed through the 

rimary vinding of an L.F. transformer, the secondary of which 

s connected between grid and filament of the L.F. amplifying 

valve. Magnified pulses in the anode circuit of this valve operate 
' the loud-speaker. 
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Here a few refinements are introduced. Provision is made for 
the insertion of a reaction coil at R, while a fixed negative bias 


is impressed on the grid of the L.F. valve by the usion of a 
battery, G.B. Note that a separate H.T. terminal is provided for 
the last valve. 
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Mr. J. J. Walsh, T.D. Minister 
for Posts and Telegraphs, irish 
rree State. 
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OW that the joys of listening in are so soon to be 
the privilege of the masses, it will-not be in- 
appropriate to trace the development of broad- 

casting in Ireland, and en passant it may not be generally 
known that as far back as the year 1913 there existed in 
Dublin a small but enthusiastic body of wireless amateurs 
styled the Dublin Wireless Club. In those days the 
listener-in was unknown, just as broadcasting programmes 
were a development of the future. Wireless components 
and wiring diagrams were not available, and the amateur 
had of necessity to construct his own instruments, an 
undertaking which was also much more difficult then than 
in these progressive days of specialised products. In- 
stead of the listener-in, by which I mean the listener who 
is merely interested in receiving the musical programmes, 
there existed a few enthusiasts who, on home-constructed 
apparatus, worked patiently to receive messages in Morse, 
with time-signals from the Eiffel Tower. 

It was almost ten years later that broadcasting recep- 
tion became popular in Ire- 
land, and during the year 
1923 two wireless associa- 
tions were formed, the 
Northern Radio Associa- 
tion early in the year, 
and the Irish Radio Associa- 
tion in July, The first 
president of the former was 
Capt. J. Norman Inglis, one 
of the most enthusiastic 
wireless men in the British 
Isles, and of the latter the 
late Professor W. J. Lyons, 
B.A.,  A.R.C.Sc.(Lond.), 
who was one of the leading 
authorities on wireless 
matters in this country. 
During the time that there 
was so much dissatisfaction 
with the delay in establish- 
«aing a Dublin broadcasting 
station, the late Professor 
Lyons once stated at a meet- 
ing that, though ‘‘ Ireland 
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BROADCASTING 
IN IRELAND. 


The Establishment of a New Station 
in Dublin. 


By SCOTT HAYWARD. 


The erection of the broadcasting station in Dublin 
become an established fact—for the installation of 2RN is 
practicaity complete—it does not surprise those who have 
learnt to appreciate the zeal pf the leading spirits in the 
Wireless Society of Ireland tiat a Wireless Exhibition 
should be organised in Dublin to synchronise with the Mr. G. Marshall Harriss, 
period when it ts anticipated 2RN will be testing. 


The Marconi “Q” ty transmitter installed at 2RN, the new ; 
ig Dublin station. A Government Commis- 


j 


M.I.E.E., President, Wireless 
Society of ireland. 


might be late in the matter of broadcasting, it was better 
to be late, because proadcasting: from a technical point 
of view, was not perfect.” 

In the light of that statement, I am inclined to take 
a very optimistic view of the efficiency of 2RN when it 
‘takes the air.’ The Radio Association of Ireland 
established branches in several parts of the country and 
became interested in the publicatioh of a wireless journal 
as the Association’s official organ. 


Report of the Government Commission. 


It was felt by many that an amalgamation of the Asso- 
ciation with the old-established Dublin Wireless Club 
would have assisted largely in the extension of radio 
activity in the’ Irish Free State, but only: quite recently 
was this accomplished, and on every hand I see évidence 


-and hear expressions of opinion which go to show that 


the newly constituted Wireless Society of Ireland could 
not have been launched at a more opportune time. 

It was at the end of the 
year 1923 that the whole 
question of broadcasting in 
the Irish Free State was the 
subject of a White Paper 
prepared by the Minister for 
Posts and -—- Telegraphs, 
which recommended briefly 
the formation of an Irish 
broadcasting company’ under 
Government supervision, and 
tke importation of all ap- 
paratus through a clearing 
house to be set up by the 
company. The importation 
of wireless sets or compo- 


the Irish Broadcasting Com. 
pany, which, through the 
clearing house, would col- 
lect a'certain amount due on 
each apparatus as a ‘con. 
tribution to broadcasting ex- 
penses. 
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Broadcasting in Ireland.— 

sion was appointed, and in March, 1924, submitted its 
Report, recommending Siate control of broadcasting in 
the Irish Free State. On April rst licences were issued 
by the postal authorities for listening in, and though there 
were no Irish stations ‘‘ on the air,’’ the fee was fixed at 
£1 per annum. ‘These licences became renewable on 
April 1st last, and there was no change in the amount. 


Formation of the Wireless Society of Ireland. 


On May rst, 1924, at a general meeting of the Radio 
Association of Ireland, Mr. G. Marshall Harriss, 
M.I.E.E., general manager of the Dublin United Tram- 
ways Co., Ltd., was elected president. Mr. Marshall 
Harriss is an enthusiastic experimenter, and_has always 
been an asset to amateur organisation in Ireland. He 
held the office of president until the amalgamation of the 
Association with the Dublin Wireless Club, when he was 
elected president of the new Wireless Society of Ireland. 

About this time the public was awaiting eagerly the 
submission of a broadcasting scheme for the Irish Free 
State from the Minister for Posts and Telegraphs on the 
lines recommended by the Dail Committee. Members of 
the Dail were plying the Minister with questions, and in 
June Mr. Walsh replied that he was unable to state when 
he would be in a position to submit to the Dail a broad- 
casting scheme, but that the matter, which involved a 
good deal of investigation and consideration, was receiv- 
ing special attention, and that no time would be lost in 
framing the- scheme. 

In July the Irish Radio Association made an applica- 
tion to the Government for permission to broadcast the 
Tailteann Games, but this was refused. and it was felt 
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Kitchen, — Jeffery, Hugh Butler, G. A. Pemberton. 
Jones, A. C. Bridle (hon. sec. Wireless Society of Ireland), 
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by many that an admirable opportunity to do something 
of practical interest to radio enthusiasts at home and 
abroad had been lost. 

Early in the following October the plans of the Minister 
for Posts and Telegraphs for the establishment of a 
broadcasting service in the Irish Free State were placed 
before the Ministry for Finance, and during this month 
also the B.B.C. station (2BE) at Belfast was officially 
opened by His Grace the Governor of Northern Ireland, 
who referred to the extraordinary present day popularity 
of wireless. With the establishment of 2BE, listeners 
in Ireland wherever situated displayed an increased 
interest in broadcasting, for radio knows no boundary, 
and the 2BE station programmes have always been popular 
in the south. Between January ist and September 14th 
1,423 licences had been issued in Belfast, and between 
September 15th (the day on which the station started 
experimental broadcasting) and the end of October, 5,289 


were issued. 
Details of the New Dublin Station. 


Ever since then there has been a large increase in the 
number of licensees, and the stimulation of interest by 
possession of a crystal set resulted in an enormous increase 
in the number of valve receivers sold in Belfast. 

At the end of May last the welcome news was sent 
forth that the Minister for Finance had agreed to the 
proposals of the Minister for Posts and Telegraphs for 
the establishment of broadcasting stations in the Irish 
Free State, and in June Mr. Walsh gave a public assur- 
ance that the erection of the Dublin station would be 
proceeded with at once, and a service inaugurated before 
Christmas. Since then everything has been plain sailing 
and the. Minister’s word has been kept. 

As stated in my opening 
remarks, the station is 
rapidly approaching com- 
pletion. At the transmitting 
station in McKee Barracks 
(the old Marlborough Bar- 
racks), Phoenix Park, two 
masts, each 125ft. high, 
have been erected, and all 
the machinery is in place in 
the transmitting building. 
The transmitter is of the 
Marconi Q type, which is 
used at most of the British 
broadcasting stations. This 
set, which takes about 
6 kW. at the input end, 
delivers 1,500 watts to the 
aerial. The installation has 
been carried out entirely by 
the Engineering Department 
of the G.P.O., Saorstat 
Eireann. 


The studio is in Denmark 


Street, off Henry Street. 
Dublin. The call sign will 
be 2RN. The wave-length’ 


Photo: Hogan, Dublin. 
Exhibition Committee of the Wireless Society of Ireland. Standing (left Wwe A. W. Spi py Ene, = 
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has now been definitely fixed 
within the broadcast band 
at 390 metres. While it is 
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almost certain that the service will be inaugurated early 
in December, it is anticipated that tests will be carried 
out at once, possibly during the holding of the Dublin 
- Wireless Exhibition. “At the time of writing the station 
director has not been appointed, and applications are being 
invited for the post. The musical director, Mr. Vincent 
O’Brien, and assistant engineer, Mr. W. A. Beatty, have 
had their appointments confirmed. 

Now that local broadcasting in the Free State is upon 
us, I find in looking back over the past two years that 
it is surprising how great and widespread the interest in 
wireless, has really been. Other countries where local 
broadcasting does not exist have been very slow to take 
up wireless, but a journey through. the Irish townse will 
indicate that a few of our people—even if qnly one or two 
—in every town have valve receivers ; indeed, I knew of 
several country installations at a time when I feel sure 
there were very few wireless sets in the metropolis. When 
the first rumours of local broadcasting were current—how 
long ago it seems—I well remember one Dublin trader 
whose wireless equipped motor van toured the country and 
did a tremendous amount of educational work. Another 
progressive trader I know has been a pioneer in outdoor 
demonstrations, and I sincerely hope these good people 
will shortly benefit by the new conditions. One often 
hears it said that a loud-speaker is no better than a bad 
gramophone, but it must be understood that no broad- 
casting stations existed in the Free State, and reception 
has therefore been over long distances. The loud-speaker 
is at its best wheh used on the local station, and that will 
soon be realised by the citizens of Dublin and district. 

There exists in Great Britain and, indeed, in many other 
countries, an erroneous impression that Ireland is a poor 
country: that our people have no money to spend on 
quality products. This impression is just the reverse of 
the truth, for Ireland is an agricultural country only half 
populated, and under peaceful- conditions, - happily 
restored, the material prosperity of the people increases 
daily. Inferior products of any kind do not sell well 
in Ireland, and British merchant houses will be able to 
confirm my statement -that the best quality goods are 
shipped across the Irish Sea. 
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be lost sight of—it is the larger Ireland beyond the 
seas. There is scarcely a family in our countgy without 
its member in the United States of America—if not a 
brother or sister, certainly a relation gf some kind. 
And what is more natural than a desire to lessen the 
distance by radio. In my opinion wireless telephony will 
do more than any other science to bring together the 
various peoples of the world and prevent those mis- 
understandings which so often end in war. Its applica- 
tion in Ireland will have primary effect between this 
country and America. Twenty-five or even fifty guineas 
for a multi-valve set will never deter an Irish farmer 
from listening in to the land of his boy’s adoption. 


State Control of Broadcasting. 
The broadcasting service in the Free State, is to be 


State-controlled, and the Government has thus assumed ’ 


a responsibility which will not sit Hghtly an its shoulders 
should it be abused. I-believe the Minister responsible 
for this department is fully alive to the power he holds 
in trust for the people. Ireland’s position in the world 
of nations makes it imperative that no individual or 
group should be allowed to misrepresent the national 
outlook. One of, our greatest needs to-day is inter- 


‘national publicity. Our country is something more than 
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a ‘‘ dot in the ocean,” and broadcasting provides the 
means, as nothing else does, of informing the world that 
we are here ready to take and to give, ready to buy and 
to sell, ready to co-operate with the peoples of other 
lands for international peace and good will, ready with a 
culture all our own to contribute something to the advance 
of mankind. 

To my mind one of the most dificult problems for 
immediate solution is that of programme selection. It 
simply teems with difficulties, but, nevertheless, we have 
men sufficiently competent to tackle the matter intelli- 
gently, and it shall be the privilege of most of us to aid 
and not hamper those whose arduous duties I hope to see 


rewarded by unprecedented success. 


_I write I am told that the final plans are complete. 


Possibilities of Radio Development in Freland. js? 


The inauguration of a local broadcasting service will,’ 


of course, mean an immediate increase of many thousands 
of listeners on crystal receivers, but it-will mean much 
more. We are an imaginative people, and in my opinion 
the extension of interest radiatmg from the broadcasting 
centres will be more rapid than in any other country in 
the world. The rural communities will grasp, at the 
opportunity for amusement, as life is nowhere so dull as 
in an Irish country village, and is, E believe, in a measure 


responsible for much of the emigration for which we are 


famed. Farmers will without any great delay and in 
considerable numbers ensure that they are placed in a 


“attended by a success 


No time more fitting could have been chosen for the 
holding of a wireless exhibition in Dublin than the period 
during which the first Free State station is testing. As 
On 
November rith Mr, J. J. Walsh, T.D., Minister for 
Posts and Telegraphs, will officially open the exhibition 
in the Mansion House, and I am satisfied that it will be 
gteater than the organisers ever 
anticipated. os 

The Mansion . House is an historic building. The 
Round Room, in which the Wireless Exhibition is, to be 
held, has from time to time been the scene of many great 
national demonstrations, and was built in 1821 on the 
occasion. of the visit of George IV. of England. It is 
eminently suited to the holding of an exhibition of this 
kind, and is not unlike the Albert Hall, London, where the 


~N.A.R.M.A.T. Exhibition was held recently. It is the 
largest single hall of the kind in Dublin. 
Everyone is optimistic over this exhibition. There is 


position to hear the programmes broadcast from the. 


Dublin or Cork stations (the land line between Dublin 
and Cork is, I understand, being laid at once), and that 
will be but the beginning. 

In considering the possibilities of radio development 
in Ireland, there is one great factor which must never 
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a feeling that it will inaugurate a. wireless boom, and it 
is only to be hoped that the industry will quickly become 
stabilised and thus cope more efficiently with normal 
requirements. The Wireless Society of Ireland is to be 
congratulated upon its enterprise. 
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0.08 ; anode volts, 40-80. 


to us for test. 

The first, the Radio Ecco ‘‘ T.E.,’’ is rated as 
follows :—Filament volts, 3-4; filament current, 0.06- 
This method of giving a toler- 
ance on both filament volts and current allows the manu- 
facturer considerable latitudé and tends against the pro- 
duction of uniform valves which, from the user’s point 
of view, is perhaps undesirable. 


4 | NWO forms of the above type valves have been sent 


Small Valves. 


The valve under review is, outside the ‘‘ Weco ” valve 


class, one of the smallest we have seen, and from the top 
of the pip to the end of the contact pins measures only 
3in., while its diameter is rather less than 1}in. The 
electrodes are mounted horizontally. 

The results of our tests are shown in the table below, 
from which it will be seen that the amplification factor 


Radio Ecco T.Z. 


Radio Ecco T.E. 


is particularly constant over the range tested, the anode 
impedance varying between 45,000 and 30,500 ohms, 
according to the anode potential and grid bias used. 
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Radio: eco ~ RE: and “Tats 


Tħe tests were conducted with a filament voltage of 
3-0, the emission at this figure being 10.6 milliamperes. 
The filament current of the tested sample was somewhat 
above the rated value. 


The * T.Z.” Model. $ 


The second valve to be tested, the Radio Ecco “ T.Z.,” 
is externally rather larger and measures approximately 
3łin. by 1łin. The filament rating is 2.5 to 3 volts, 
filament current 0.18 to 0.2 ampere. Our earlier remarks 
on tolerances apply equally to the present case. The 
anode rating is 25 to 80 volts. Our tests were conducted 
at a filament voltage of 2, at which figure the emission 
obtained was 7.6 milliamperes. Increasing the filament 
voltage to 2.25 brought the emission up to 14 milliamperes, 
the filament efficiency, however, still being lower than that 
of the “ T.E.” valve. 

Comparing the figures for the two valves as given in 
the tables, it will be noticed that the impedances and 
amplification factors are very similar, and, as would be 
expected, both valves gave very similar performance on 
circuit. Both types may be considered as useful general 
purpose valves, their characteristics (other than the fila- 
ment) being comparable with those of the ‘f R ” type. 


RADIO ECCO “T.E” 


Filament volts, 3.0. Filament current, 0.10 ampere. 
Emission (tota!) milliamperes 10.6. Filament efficiency, 35.3 milliamps. per watt. 


Anode Anode Ampli- 
Anode Current, Grid Current, - fication Anode 
Volts. Milliamps. Volts. * Milliamps.* Factor. Impedance. 
Zero Grid. 
40 0.6 —1.0 34 10.5 45,500 
0.9 —1.5 46 10.0 41,700 
60 1.2 — 2.0 57 10.0 $7,200 
70 1.65 —2.5 “0 10.0 j 
2.0 — 8.0 92 10.0 $0,500 


» Anode current when grid is biased to the value of Col. IIL 


RADIO ECCO “T.Z.” 


Filament volts. 2 Filament current, 0.195. 
Emission (total) Fniliamps. 7.6.. Filament efficiency, }9.5 millamps. per watt. 
Anode. Anode Ampli- 
Anode Current, Grid Current, fication Anode 
Volts. Milliamps. Volts. _Milliamps.* Factor. Impedance. 


Zero Grid. 


BSsss| 


* Anode current when grid is biased to the value of Col. III. 


Z= eee r Oe ES ES TF: 


ed - 


> e1 ew eee? ee eee ee ow a 


Te u o Ue a eS Ewe eS FS y 


NOVEMBER 1rth, 1925. 


aia i eg 
COT TY a TTY a eT GORAPARE ERAGE AGED RAGA TRTALAGA ARAL ELGRUR GEES Chan dnaedresttne der ei sotesetioce, been ssitapel esse sees 


Rr he a es 


6653 


eri gaeteeser® 


a5 


. . News of the Week in Brief Review. 


DUBLIN'S WAVELENGTH. 


The wavelength of the new broadcast- 
ing station in Dublin will be 390 metres, 
according to an announcement by the 
Irish Free State Department of Posts and 
Telegraphs. 


e000 


AMATEUR WIRELESS RECOGNISED 
` BY THE LEAGUE. 


‘Amateur radio has undoubtedly taken 
another step forward with the official 
recognition by the League of Nations of 


the International Amateur Radio Union.’ 


It will be remembered that the Union was 
set on a firm basis at the Paris Amateur 
Conference-in the spring of this year, Mr. 
Hiram Percy Maxim being appointed 
International President and Mr. Gerald 
Marcuse (G2NM) International Vice- 
President. 


SUBAQUEOUS BROADCASTING, 

A successful experiment in submarine 
broadcasting has been conducted off the 
coast of Heligoland. A diver descended 
with a microphone, and his description 
of what he saw on the bed of the North 
Sea was heard by listeners in Hamburg, 
100 miles distant. 

oo0oo0o0 š 

JAPAN AND WIRELESS DUMPING. 

The Japanese Finance Department is 
considering the advisability of placing 
wireless goods among the list of articles 
coming under the ‘‘Luxury Tariff,” says 
a Tokio message. Should this plan 
materialise, many manufacturers of the 
cheaper grades of wireless apparatus in 
the United States and Great Britain will 
find the market closed to them, for the 
“laxury tax” imposes a duty of 100 
per cent. i 


COILS FOR 
RUGBY. 


This unique photo- 
graph shows two 
of the huge varia- 
ble inductance coils 
for the Rugby sta- 
tion leaving the 
works. Part of the 
wall of the factory 
had to be broken 
away before the 
coils could be re- 
moved (Inset) An 
end of one of the 
cables which are 
made up of 6,561 
separate wires. 


l 


l THE I.R.E. IN CANADA, 

The famous American Institute of 
Radio Engineers will, it is understood, 
shortly establish a section at Toronto. 
At a recent meeting in that city it was 
pointed out that there are 250 engineers 
in Canada engaged in the construction 
and design of wireless; apparatus. 

oao00 
ADVERTISEMENTS FROM DUBLIN 
STATION ? 


As the day draws near for the opening 
of the Dublin broadcasting station, con- 
jecture ts rife in certain circles as to the 
probability of advertising appeals being 
broadcast. Those who assume that 
revenue will be gained in this manner 
are considering the further question <f 
whether the station will transmit direct 
advertising announcements or merely 
broadcast ‘‘prestige’’ in the manner of 
our American friends. 

- 9O00®@ 
WIRELESS IN ENDURANCE FLIGHT. 
Aircraft wireless proved its worth 


‘during the recent prolonged flight of 


three men in a French hydroplane. The 
route undertaken covered a 1,500 mile 
circuit of the Western Mediterranean, and 
throughout the 18 hours oteupied by the 
flight wireless communication was main- 
tained with France. .— 

0000 

AMERICAN RADIO CORPORATION'S 
DEFICIT. 


` 


For the second successive quarter the 
Radio Corporation of America has re- 
ported a deficit which, for the quarter 
ended September 30th, amounted to 
$358,000. 7 

The expected revival in the demand for 
receiving sets will, it is hoped, result in 
an improved report for the current 
quarter. e- 

/ o000 l 

CANADIAN WIRELESS UNIVERSITY. 

A “Univesity of the Air” has been 
established by the Manitoba Agricultural 
College, in conjunction with the Mani- 
toba Telephones System broadcasting 
station in Winnipeg. A series of 
diploma courses was instituted by the 
College on November 1st, all instruction 
being given by wireless. Examinations 
will also be conducted by radio, and 
those students who are successful in 
passing will be given diplomas. It is 
expected that many students throughout 
Western Canada will avail themselves of 
this means of supplementing their 
education. 
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JAPAN LOOKS AHEAD. 

The Japanese Department of Communi- 
cations, realising the ever-present risk 
of earthquakes, storms, and fires, is ex- 
perimenting in the direction of linking up 
wireless apparatus with the telepuone 
lines of the Empire. 

-~ 7 0000 5 
NEW D.F. ANTENNA SYSTEM. 

The s.s. “ Cairngowan,” 
Messrs. Cairns, Noble and Co., has been 
fitted with the new Marconi “fixed 
frame ” direction finder. The advantage 
of the new type of installation. is its 
economy. of space in comparison with the 
ordinary type. Neither triatics nor pósts 
are required to suspend or extend the 
aerial loops, the whole aerial systems 
being contained im an open teak frame 
approximately eight feet high by four 
feet square. | ae 

The “ fixed frame” direction finder is 
already installed on several of the Cunard 
fleet and on a number of other vessels, 

ooo0o0o 
A “SUPERHET" LECTURE 

A striking indication of the interest 
which the generali public is Lait in 
- superheterodyne reception is afforded by 
the announcement that a lecture entitled 
“ The Superheterodyne in Theory and 
Practice” is to be given in the Palm 
Court ‘at .8elfridge’s, Oxford Strect, on 
Friday next, November 13th, at 7.45 p.m. 
The lecturer will be Mr. A. E. Bowyer- 
Lowe, who has made a special study of 
the subject. Admission will be free, and 
tickets may be obtained from Selfridge’s 
Radio Department. — 

a000 
ESPERANTO IN LONDON. 

The London Esperanto Club announces 
that it has opened its autumn session at 
St. Bride’s Ynstitute, Ludgate Circus, 
E.C.4, where classes and meetings are 
held every Friday evening from 6.30 to 
10 p.m. The Hon. Secretary is Mr. L. N. 
Newell, 166, Brixton Road, S.W.9. 

0000 
THE ST. DUNSTAN’'S REPORT. 

The Tenth Annual Report of St. Dun- 
stan’s, just issued, serves to remind us 
of the noble and unosgentatious work 
which is still being conducted by this 
wonderful organisation in helping war- 
blinded men to surmount the difficulties 
with which they are faced. 

Of striking interest are the many 
letters published in the Report from the 


` 


men of St. Dunstan's themselves. They- 


tell of fine achievement, of problems 
bravely faced and overcome, and, above 
all, they give proof of the real happiness 
the war-blinded men find in their post- 
war lives of physical darkness. 

Wireless has heen, in recent years, 
taken up by the men of St. Dunstan’s 
with the greatest enthusiasm, as is only 
natural when one considers that it is 
perhaps the only pastime which puts the 
sighted and non-sighted on an absolute 
equality. The men receive every possible 
form of assistance from Headquarters in 
the installation and manipulation of their 
wireless sets, and 
man, Captain Ian Fraser, M.P., a radio 


expert of acknowledged authority and ` 


influence, 
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-- INTERFERENCE ELIMINATED ? Captain Alban Roberts who has invented a wire- 
less device which, he claims, is invulnerable to interference. 


In a demonstration before 


Air Ministry officials, Captain Roberts successfully overcame interference from a trans- 
mitter in the same room as his own apparatus. ` 


CANADIAN CONCERT FOR ENGLISH 
EARS. 


Readers who on the night of November 
6-7th picked up a musical transmission on 


291 metres between the hours of 11.30 p.m. 


and 1.30 a.m. were aaa to a special 
anniversary programme from CNRA, 
Monckton, Canada. The concert was 
specially intended for listeners in the 
British. Isles, and it is hoped that readers 
who heard the transmission will report the 
fact to the Canadian National Railways, 
17-19, Cockspur Street, London, S.W.1. 
A similar transmission from this station 
last February evoked several hundreds of 
reporta from British listeners. | 


0000 


BROADCASTING IN MADRID STREETS. 

Citizens of Madrid, it appears, enjoy 
the doubtful privilege of being able to 
hear the transmissions of the loca}. broad- 
casting station when promenading in the 
streets. The only avenue of escape would 


appear to be down the back alleys, the. 


principal thoroughfares being patrolled by 
a truck fitted with a multi-valve receiver 
and four loud-speakers. A microphone is 
also installed, so that during periods 
when the Madrid station is closed down 
public anhonncements can be made from 


-the truck. 


000.0 


PRAISE FOR NRRL. 
Lieutenant F. H. Schnell, the American 
amateur who has accompanied the U.S. 
Fleet on its Pacific craise for the purpose 
of conducting short wave experiments, 
has been publicly thanked for his services 


by Admiral R. E. Coontz, Commander-in- < 


Chief of the U.S. Fleet. 
NRRL, the experimental station con- 
trolled by Mr. Schnell on board the 


“Seattle,” succeeded, day and night, 
without a break, in communicating with 
American amateurs and the Navy short 
wave station at Bellevue, D.C., during the 
entire cruise. The importance of this 
accomplishment is shown by the fact that 
the fleet visited Hawaii, the various South 
Sea Islands, Australia and New Zealand. 

When relieved from his naval duties, 
Lieut. Schnell will resume his work as 
Traffic Manager of the American Radio 
Relay League at Hertford, Conn. 

0000 
JAPANESE PARLIAMENT TO BE 
BROADCAST ? 

The delicate question of whether Par- 
liamentary debates can be considered 
suitable fare for a broadcast programme 
is. agitating the. minds ff the Japanese 
Government. A petition for the instal- 
lation of a microphone in the Imperial 
Diet building kas been put forward by 
the officials of the Tokio broadcasting 
station, who express the hope that it 
may be pools to broadcast the winter 
debates for the edification of the public. 

, 0000 

NEWSPAPERS AND BROADCASTING. 

- Lord Burnham, who is President of the 
Imperial Pyess Union, entertains no doubts 
as to the reciprocal benefite which broad- 
casting and the Press can confer upon each 
other. In a recent interview at Sydney, 
Australia, Lord Burnham stated that he 
had found that the brief broadcast news 
bulletin, in announcing happenings of im- 
portance, roused public curiosity, with the 
result that newspapers were bought for 
the purpose of learning details. 

The prime necessity is, of course, that 
the broadcast message should precede the 
newspaper report; a “stale” broadcast 
bulletin is boring in the extreme. 
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NEW REMOTE CONTROL RECEIVER. 


Some Notes on an* Interesting 
~~ Commercial Set. 


HE E E, remote control in the operation 
T of a broadcast receiver are becoming increasingly 
recognised by that large section of the listening 
community whose principal pleasure is derived from the 
broadcast programme for its own sake. Distortionless 
reception of the local and the high power station being 
the desideratum, it only remains, when this is attained, to 
seek the best and most convenient conditions under which 
the programme can be enjoyed. The presence of the 
actual receiver may not be required 
to the most sensitive it may even be an 
unwelcome distraction—and. the- need 
„arises for remote control. Again, it 
may not be desirable to restrict the en- 
joyment of broadcast treception to the 
limits of one room, and in 
such a case remote control 
avoids the necessity of trans- 
ferring the set from one part 
of the house to another. 
The ‘ Polar Four” re- 
ceiving set, the latest produc- 
tion of the Radio Communication Company, which was 
shown at the recent Albert Hall Exhibition, is the out- 
come of careful consideration of the points mentioned. 
As its name implies, the receiver contains four valves—a 
detector and three L.F. amplifying valves—and is de- 
signed for use with either a high or low resistance loud- 
speaker. Polar resistance capacity coupling units are 
employed throughout in the low-frequency stages. The 
principal feature of novelty in the set is the provision of 
an ingenious though robust and reliable remote control 
device capable of lighting the valves, adjusting for 
volume, and selecting alternative transmissions from the 


An interior view of the instru- 
ment. The wavelength and 
“lament relays can be clearly 
seen on the left. 


The ‘Polar Four" 

Receiver with the 

novel remote 

control unit on the 
left. 


A ee sor 


high power or the local station. A movable dial and a 
switch suffice to control these operations. 

, The set consists of two tuned circuits with reaction, 
one circuit covering ranges from 270 to 500 ‘metres, the 
other circuit tuning between 1,320 and 2,900 metres. 
Prior to connecting: up the.remote control device, the two 
circuits are tuned to the local and high power stations 
respectively, when they may be left without further 
attention. 


The Remote Control Unit. 


The remote control unit is attached to the main set by 
flexible wiring, but provision 
can also be made for connecting 
up with a house-wiring system. 
The control unit consists of a 
rheostat, operated by an en- 
graved knob and dial. A slight 
turn in a clockwise direction 
f actuates a relay in the set which 
switches on the L.F. valves to 
their normal temperature and 
the detector only dimly. The 
control then acts as a filament 
resistance in controlling the 
brightness of the detector valve 
so that signals can be 
adjusted for volume. 
The control also embodies 
a switch, with indicator, 
which permits the listener to 
change over from one tuned 
circuit to the other without 
touching the set. 
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Theoretical diagram of connections in the * Poljr Four” receiver 


The Four Valves. 

A word as to the most suitable types of valve used in 
the ‘‘ Polar Four ’’ may be of interest. For the detector 
and first L.F. stage D.F.A.4 valves are employed in 
order to secure as great an amplification as possible while 
the amplitude of the signal is small. D.F.A.1 type 
valves are used in the second and third stages, to obviate 
grid current troubles with the greatly increased ampli- 
tude. The use of only two types of valve has the advan- 
tage of being economical as regards spares, 

The grid condenser 
rectification is so arrangéd 
that it can be eliminated 
by a shorting bar across 

‘the grid leak when the 

{| receiver is installed near a 


MOD, 
UARHEHHN. 


i N broadcasting station. In 
Bh tt this way distortion is 
; minimised. 


Such a receiver is of 
exceptional value in the 
case of hospitals, and it 
is interesting to note that 
a ‘* Polar Four ” has been 
installed in the London 
Homeopathic Hospital. 
The remote control device 
and change-over switch 
are installed in the 
matron’s room. 

Referring to the diagram of connections, relay F con- 
trols the filaments and is actuated by the current passing 
through the detector valve in series with the coil. of the 
relay and the rheostat, which is fitted in the remote control 
box and connected between the top and bottom contacts 
of its jack. The switch S is also in the control box, and 
when it is closed actuates relay W and connects the appro- 
priate tuned circuit and reaction coil to the set. If the 
circuit is traced out it will be seen that the upper contacts 
of relay W are connected to the aerial closed tuned cir- 
cuits while the bottom contacts are joined to the reaction 
coils and to the anode of the detector valve. 
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“THE WIRELESS DIARY AND 


NOTE BOOK, 1926.”* 


- Although the habit of preserving a lengthy journal of 
life’s little happenings is no longer fashionable, the 
practice of keeping a brief record of daily: events was 
never more pronounced than to-day. The diary habit is 
a good one. l 

An ideal diary, however, is not a mere receptacle for 
facts and fancies ; it should provide useful and pertinent 
information likely to be required by its owner. The wire- 
less enthusiast, be he expert or beginner, desires handy 
information of a highly specialised character, and it is 
to`suit his needs that ‘‘ The Wireless Diary ” is annually 
produced. 

“ The Wireless Diary and Note Book, 1926,” follows 
worthily in the footsteps of its predecessors, with the 
difference that it includes several important new features. 
Among these may be mentioned the valuable table of Valve 
Data, supplying operating particylars for all the best- 
known British valves, and, under ‘‘ Wireless Notes and 
Circuits,’’ practical and theoretical details regarding 
neutrodyne and super-neutrodyne receivers. This section 
also embraces a mine of progressive mformation concern- 
ing the installation of aerials and earths and the operation 
of valve receivers. | 

A word must also be said for the excellent directory 
of experimental transmitters. The list has been brought 
entirely up to date and contains not fewer than 1,200 call 
signs and addresses. 

The diary pages are clearly arranged and each leaf 
contains a valuable wireless maxim. Nor must we forget 
to mention those useful pages at the end ruled and printed 
for receiver tunings. 

For the wireless enthusiast who is searching for a 
‘‘ guide, philosopher and friend °’ during 1926, the 
‘* Wireless Diary ’’ can be warmly recommended. 

*« The Wireless Diary and Note Book, 1926.” 75 pages. 
Cloth edition, 1s., postage 14d. : In leather case, with pockets, 
‘pencil, and season ticket window, 2s. 6d., postage 2d. (London : 


The Wireless World, Dorset House, Tudor Street, E.C.4, and 
Messrs. Charles Letts and Co.) 
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Anen of the Rayleigh Disc to pa e uenen of Sound Intensity. 
By E. MALLETT, M.Sc., M.LE.E. 


\ N Y ATCH the leaves falling off the trees. They 

do not fall with their edges towards the ground, 
but rather are always trying to get their flat 
downwards, and the well-known fluttering 
motion results. Make a hole at the middle of one side 
of a postcard near the edge, thread a piece of cotton 
through it, and hold the postcard up by the cotton. 
Now move the hand slowly horizontally. The card will 
be found to move round so that its surface is facing the 
movement, even though at first it was edgeways on. If 
the movement is reversed in direction, the same thing 


surfaces 


happens. If, instead of moving the card through the 
ANGLE OF INITIAL ANGLE=45° 
DEFLECTION 


CURRENT 


—_—_ 


we anamo ad o manm amaa oo aana ae 
‘ 


Fig 1.—A thin card suspended 
in a draught of air tends to set 
at right angles to the direction 
of the current. 


Ya 
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air, it 1s suspended by the thread in a draught or air 
current (Fig. 1), it will turn round so as to become 
broadside on to the draught. 

If the suspension, instead of being cotton, is made 
elastic by using, say, a very fine wire, and the card 
is at first half-way round to the direction of the air 
current, then the turning movement produced by the 
current will be opposed by the forces brought into play as 
the wire is twisted, and if the air current is steady a 
steady position will be taken up at which these two 
couples balance. This position will depend upon the 
strength of the draught—that is, upon the velocity of 
the air current, and the stiffness to turning of the sus- 


_ same strength, 


pension ; and for small movements from an initial position 
at an angle of 45 degrees to the current, the angle turned | 
through by the card will be very nearly proportional to 

the square of the air velocity. : 

If the air current is reversed in direction, but kept the 
the angle turned through is exactly the 
same and in the same direction. 

Once calibrated, therefore, such a card would give a 
means of measuring the velocity of any steady air flow. 
Also, since the deflection is in the same direction if the 
air current is reversed, it would measure a pulsating or 
alternating air flow if the alternations were sufficiently 
rapid for the card to be unable owing to its inertia to 
follow them, giving, since the movements are proportional 
to the square of the velocity, an angular deflection propor- 
tional to the mean square of the velocity. 


Principle of the Rayleigh Disc. 


The reason for the tendency of the card to move to a 
position broadside on to the stream will probably be under- 
stood by considering the stream lines of flow round the 
card. These are illustrated in Fig. 2, where the card 
is looked at from above. A is the up-stream edge of 
the card, B the down-stream edge, and C the centre from 
which the card is suspended. In order to pass the card 
the stream must divide, part ‘going round the edge B 
and part round the edge A, and it is fairly evident that 
the point of division P will not be at the centre C, but 
somewhere as shown between A and C, so that the stream 


‘ 


A 


2.—Forces acting on a card s nded in av air current at 


Fig. uspe 
an angle of 45 degrees. 
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Simple Acoustic Measurements. — ` 

lihes that have partially to turn back to flow from P to A 
' will have a shorter distance to travel than those which 
flow from P to B7 and are only diverted in direction with- 
out any backward movement. Similarly, on the down- 
stream side of the card, the centre of reunion will evi- 
dently be at Q between C and B. Now, the stream, on 
meeting the card, will evidently produce forces all along 
its surface, but it is not difficult to imagine that these 
forces will be greatest at P, where the’ full flow.of the 
stream is stopped, while at Q the force of reaction will be 
greatest, as there the stream commences, as it were, its 


full flow again after the interruption of the card. So 


that the centres of the forces produced will be at P and Q, 
as shown by. the thick arrows, and. it will be seen that 
the effect of these will be to tend to produce a turning 
of the card so as to make it face the stream. Moreover, 
if the stream flow be reversed, the stream lines will remain 
the same with all the light directional arrows reversed, 
and a little consideration will show that the heavy arrows 
indicating the forces will be unchanged, so that the turn- 
ing is precisely the same. 


Discovery of the Rayleigh Disc Effect. 


These facts had been known for many years, but it was 
Lord Rayleigh who first applied them to the measure- 
ment af sound waves. He was making an experimental 
investigation of the absolute value of the ohm, and was 
using a small. magnet mounted on a small circular disc 
suspended within a practically air-tight box with glass 
sides. A coil rotated round the box and set up mechani- 
cal vibrations, which at low speeds caused no trouble, 
but at higher speeds caused the disc to be set into violent 
motion: ~ Sounding a bell near the box or lightly tap- 
ping it also caused the dise to deflect. The actual reason 
for the deflection was ultimately proved to be the creation 
of sound waves within the box by the mechanical vibra- 
tion, which, since a sound wave is constituted by a for- 
wards and backwards movement of the particles of air 
conveying it, act in the same manner as the alternating 
air current envisaged above. Lord Rayleigh applied the 
disc, therefore, to the measurement of sound waves by 
suspending it at the mouth of a resonator or in a resonat- 
ing tube, and the device is consequently always known as 
a Rayleigh disc. 

The Rayleigh disc is usually used in a resonating tube, 


eee Pe ad 
Q TEE i a = 
T- BENGE REMED” ZAAN 
Siig TETRA CB eo 
s TI ay ete 
O SESAT TOTT 
z EHHH 
—_ | 

TOATE ENSET baa 
a RETR ARRKE es lela Vac 
m GREBAN Pech ae 
3i HETEN EET 
Q arman ae ae See 
iu eles on eee e sees 
> ZEReeE Erith micas. 
S TE -EEE mi 
=z 0 4 6 8 10 12 14 


DEFLECTION IN CMS 


Fig. 3.—Calibration curve for Rayleégh dise 
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where the velocities are very much magnified and a far, 


more sensitive device results than if the disc were in the 
Open soynd field. But for making actual measurements 
opposed to using the device as an indicator, there is a 
disadvantage in the resonating’ tube because of its re- 
action on the sound source and distortion of the sound 
field. Discs quite sensitive enough for investigating the 
field of sound round a telephone receiver or,a loud- 
speaker without any resonating tube can, however, be 
made. The disc itself is most conveniently a thin flat or 
concave galvanometer mirror, so that the angle it turns 
through can readily be ascertained by reading the deflec- 
tion of a beam of light falling from a fixed source on 
to the disc and reflected ‘thence to a scale. The suspen- 
sion gives more trouble. It must be perfectly elastic so 


_ that, after a deflection, the disc returns to its original zero 
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AIR VELOCITY IN CM/SEC 


EXCITING CURRENT IN MILLIAMPS 


Fig. 4.—Curve showing relation between the air velocity and 
exciting current for a telephone ooo mounted in a resonator 
tube. 
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position, and it must give only a very small torque on 
being twisted as the forces available are very small ; quite 
a loud sound of pitch upper C will give on a disc of 
4 cm. diameter a torque of only five-hundredth of a 
dyne-cm., which is less than the weight of a millionth 
of an ounce, acting with a leverage of one inch. Glass 
was the material eventually adopted, in the form of a very 
thin fibre. This was made in the same way that C. V. 
Boys made quartz fibre. One end of a glass rod of about 
a sixteenth of an inch diameter was fixed to a support on 
the table, and the other end to the end of an arrow. The 
«lass rod was heated almost to the melting point at the 
middle by a bunsen burner, until, in fact, the heated part 
appeared to be on the point of dropping off, when the 
arrow was shot from its bow along the table, leaving in 
its wake, stretched out along the table, a very thin fibre 
of glass. | 


Calibration of the Disc. 


The fibre thus made was fixed to the mirrog by means 
of sealing wax, and the other end. was fixed to a support 
which could be rotated to give any desired initial posi- 
tion. It was calibrated iœ a steady air stream through 
a § cm. diameter tube, by placing it at the middle of the 
tube close up to the end. With a suspension length of 
40 cm. and a distance from disc to scale of 48 cm., the 
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for the increased sensitivity is that the deflecting torque 
on the disc is proportional to the cube of the disc diameter. 
Now the simplest acoustical test we can make on a 

` telephone receiver is at a fixed frequency to find out how 
the sound output varies with the electrical input, or to 
draw a curve of the air velocity against the exciting 
current. Such a curve is shown in Fig. 4. This was 
taken with a telephone receiver fixed in the end of a 
tube, at a frequency corresponding to the natural fre- 
quency of the tube, so that from one point of view the 
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Simple Acoustic Measurements.— 
calibration curve shown in Fig. 3 was obtained. 
curve agrees well with that required by theory. 

It is assumed that this direct air current calibration 
holds also for the alternating air current of the sound 


This 
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Fig. 5.—Experimental arrangement for testing telephone receivers. 
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wave, an assumption which does, perhaps, call for direct 


experimental proof. But there seems to be no reason why FREQUENCY 


the same calibration shouid not hold, provided that the 
diameter of the disc is small compared with the wave- 
length of the sound. A sounding having a wavelength of 


half a centimetre would have a frequency of 66,000 . 


cycles per second, so we should be quite safe at all acous- 
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LAMP AND SCALE: —— 


Fig. 6.—Method of setting ap ue apparatus to test loud-speakers 
In this case a screening of triangular section is used, 


tical frequencies with a half centimetre disc. In fact, 


. _sye could probably increase the diameter of the disc say 


to three centimetres and still be safe, and such a large 
disc, made, say, of aluminium with a small mirror at its 
centre, would be very useful at larger distances from a 
sound source on account of its. greater sensitivity. It 
would, with the same suspension, be 216 times as sensi- 
tive, and, instead of our lowest reading being 0.5 cm.sec., 
we should be able to read 0.0025 cm.sec. The reason 


Fig. 7.—Air velocities produced by a telephone receiver when 
supplied with the same value of current at different frequencies. 
arrangement was half-way between a telephone receiver 
and a loud-speaker, and from another it was an elec- 
trical organ pipe.’ The tube was mounted in a large 
box heavily lined all round with loose cotton waste to 
avoid reflection effects, with the disc suspended at the 
mouth of the tube. A beam of light from the usual elec- 
tric lamp arrangement for galvanometers stuck into one 
side of the box. fell on to the disc and was reflected on 
to a translucent scale let into another side of the box. 
The box served also to protect the disc from draughts, 

which it is very necessary to do. 


. Loud-Speaker Tests. 


It is seen that the air velocity is directly proportional 
to the exciting current, and this may be considered as 
being the first essential of any telephone device. Curves 
such as these should be taken on the loud-speaker under 
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Fig. 8.—Typcial telephone characteristic, showing the principle 
resonance at a frequency of 720, and subsidiary resonances at 
1,200 and 1,500. 


! See E. Mallett and G. F. Dutton, J.I.E.E., Vol. 63, pp. 502- 


516, May, 1925. : 
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Simple Acoustic Measurements.— ; 


test at a number of frequencies spread over the acoustic- 


range. To avoid the padded box, we have arranged such 
an experiment for telephone receivers in the manner indi- 
cated in Fig. 5. The telephone is mounted in a box 
with glass sides. The disc is suspended from the top 
of the box in front of the telephones. The side of the 
box opposite the disc and receiver is removed and re- 
placed by a piece of thin muslin. A cheap pocket- 
handkerchief washed to get rid of its dressing serves 
very well. The muslin has a small glass window let 
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a l d 
Fig. 9.—Frequency characteristics of a horn type ioud-speaker. A, at the 
orn removed; C, 


mouth of the horn: B, at the mouth of the nozzle with 

i at the diaphragm with nozzle removed. 

into it for the beam of light. The object of the muslin 

is to protect the disc from draughts, while causing no 
sensible reflection of the sound wave from the receiwer. 


Frequency Characteristic Curves. 


For Ioud-speakers, some such arrangement as that in 
Fig. 6 would probably be suitable. 
shaped box with the sides all muslin is shown in plan. 
The disc is suspended from a suitable top, and a glass 
microscope slide is let into one side to allow a beam of 
light from a lamp and scale to enter and leave. 


The next experiment that will be made is one to find 


le a ee i as LENER 
o EE atc ec 
e CIA IT IE 
s a TH HHET 
9 EE TEE EEEE 
Z fi APANATATATRVAUAIDTANANATIIDISDA 
Z A E In A U A E 
3 REE AA A 
o TAA A E TT TT 
SEE 
z te ee ee 
< lei: 

m ACERTE eee 

Beams a 

7 ee AELEE E 

400 600 800 1000 1200 1400 

i FREQUENCY 


Fig. 10.—Resonance curve of the loud-speaker of Fig. 9, with a 
15ft. tube 3/4in. in diameter substituted for the orn. 
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the relative response of the telephone when excited with 
the same current, but at different frequencies. A tele- 
phone receiver tested in this way gave the curve in Fig. 7, 
displaying the well-known marked resonance due to the 
telephone diaphragm. The curve covers only the funda- 
mental resonance. The higher mode resonances, if the 
frequency is carried further, will produce other resonant 
humps, as indicated in Fig. 8." 


Loud-Speaker Resonances. 


With a loud-speaker these resonances are; far more 
complicated. Not only are there the resonances 
of the diaphragm or reed or spring control of 

+ the armature, but also there are the resonances of 

the horn or of the large paper diaphragm. These 

resonances cause the various curves to overlap, so 
that it is difficult to separate them out and say 
what is the cause of each. Fig. ọ gives an 
interesting set of curves taken by Dr. Dutton 
when a senior student at the City and Guilds 

Engineering College. Here the exciting current - 

was 2.8 milliamperes. Curve A gives the air 

velocity at the mouth of the horn at frequencies 
from 150 to 2,500. It will be seen how complex 

a curve this is. The only sort of regularity that 

can be detected is some sort of peak every 100 

cycles, which corresponds roughly to what would 

be expected from the horn. With the horn re- 
moved, and air velocities measured at the nozzle 
on which the horn fits, the very much simpler 
curve B was obtained, with resonances deter- 
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Fig. 11.—Variation with frequency of the air velocity and efficiency 
in a telephone receiver. 


mined by the reed and diaphragm system, and by the 
short length of tube constituting the nozzle. With this 
tube removed, together with a plate that fitted close to 
the diaphragm, curve C resulted. 

Another interesting curve is given in Fig. 10. A #in. 
tube 15ft. long was fitted to the nozzle of the loud- 
speaker instead of the horn, and sound velocities were 
measured at the end of the tube. Here, except at 700 
cycles, corresponding to the fundamental of the dia- 


1 See The Wircless World, p. 574, June 25th, 1924. 
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Simple Acoustic Measurements.— 
phragm system, the~resonances are very uniform at a 


frequency apart of 40 cycles, corresponding ‘to the over- ° 


tones of a pipe 15ft. long closed at one end. 

As to what weight to give these curves in the estima- 
tion of the loud-speaker it is difficult to say. On the 
face of it, if different frequencies are produced with 
amplitudes proportional not only to the different cur- 


rents, but depending also on the frequency, distortion - 


must result. But it seems to be well established that 
a considerable amount of such distortion can be tolerated. 


In fact, according to the figures given, not only curve A. 


of Fig. 9, but also the curve of Fig. 10, should give no 
trouble on this account; but whereas the loud-speaker 
of curve A certainly gives good results (a musical friend 
described the reproduction as ‘‘ perfect ’’), the sound of 


the tube was always present in the arrangement of Fig. - 


10. TranSient or shock effects must evidently be taken 
account of, and a complete test of a loud-speaker. must 
include an examination of the sound waves emitted by 
sudden alterations of current through it. This may quite 
possibly be the dominating factor in the behaviour of the 
instrument. 


Efficiency Considerations. 


The complete test of a loud-speaker should include 
efficiency tests, that is to say, the overall efficiency from 
electrical power input to acoustical power output, carried 
out at various frequencies. But here the difficulties are 
very great. The electrical power input can be measured 
fairly easily by the three-voltmeter method, using a valve 
voltmeter with grid bias sufficient to prohibit any grid 
current. But the measurement of the acoustical power 
output is a far more difficult matter. The power in the 
sound wave for unit area that the wave crosses is equal to 


the product of the particle velocity, the alternating pres- . 


sure, and the cosine of the phase angle between the two. 

The considerations are similar to those in measuring the 

power in an alternating current circurt.. And to find the 

whole power from a given source we must in imagination 

enclose the source in a surface, find the distribution of 

power over the surface, and, finally, sum up the whole 
' i ; 
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power as the sum of the product of each element of the 
surface area and the power across it. This in general 
would present very considerable difficulties, in fact, it is 
probably quite safe to say that at present it is quite im- 


_ practicable—how, for instance, would one measure the 


phase angle ?—but if the distribution of the sound field 
follows a known law, the power may be calculated from 
a single reading of the Rayleigh disc. In the case of the 
telephone receiver, for. instance, as soon as the wave has 
proceeded four centimetres from the diaphragm it has 
become a spherical wave; the pressure and velocity and 
phase angle are the same over any spherical surface drawn 
with the centre of the diaphragm as centre, and these 
quantities vary in a known manner with the radius of this 
sphere. In this way the curve of Fig. 11 was obtained 


for the efficiency of our ordinary telephone receiver work- 


ing into the open air, and for comparison there is also 
shown the variation of particle velocity with frequency. 
For details as to how this efficiency curve was obtained 
reference must be made to the paper by the writer and 
Dr. Dutton referred to previously. It is, however, of 
interest to note how inefficient the ordinary receiver is; at 
its best frequency it is less than 1 per cent. 

Now the problem is how to extend these efficiency deter- 
minations to the loud-speaker. Preliminary tests have 
shown that close to the horn, going across its mouth, there 
are wide variations in sound intensity ; at some frequen- 
cies, in fact, nodal lines appeared, at which there was no 
sound at all. But, however complicated the sound distri- 
bution round the loud-speaker is, even though as indicated 
by the nodal lines, at some parts the movement of the air 
particles is actually of opposite phase to that at other 
parts, at a far enough distance the wave will become 
spherical and from measurements at one point it will be 
possible to deduce the power. The distance will be con- 
siderable, probably several yards, and the measuring de- 
vice must be more sensitive than the one described—pos- 
sibly a Rayleigh disc in a resonating: tube would prove 
suitable—and unless the experiment is conducted in a 
large open space the walls of the room must be well 
padded to avoid reflection. But it is an interesting experi- 
ment which we hope to carry out before long. 


INTERFERENCE ON THE BROADCAST BAND. 


The following letter regarding Northolt interference is of especial interest 
in view of our Editorial remarks of October 28th. 


Sir,—In a recent issue you print a copy of a letter received 
from the Postmaster-General, addressed to Capt. Ian Fraser. 

In this, I notice that the harmonics and ‘‘ mush” have 
apparently been suppressed at the Leafield Wireless Station, and 
the P.M.G. states that similar anti-harmonic appliances have 
been fitted at Northolt. He does not say, however, at Northolt 
the interference has been eliminated, and from my own per- 
sonal observation I am of the opinion that this has recently 
become aggravated, either through an increase of power or due 
to certain alterations which have been made. 

The point I wish to emphasise, however, is that the impres- 
sion the P.M.G. gives is that the interference has been 
satisfactorily dealt with. 

May I point out that later on in the same month I received 
a letter from the G.P.O. on the subject of Northolt interfer- 
ence, in which the following paragraph appears :— 


‘ Observations taken in the London area show that the arc 
transmitter at the Northolt station may still be a source of 
disturbance to sensitive receiving apparatus when endeavour is 
made to receive distant stations, but that no interference from 
the Northolt station with the reception of the London pro- 
gramme is experienced, even when the sensitive receiving 
apparatus is used.” 

Further comment in this letter states that all possible steps 
have been taken to eliminate interference. 

There is no doubt that Northolt is a source of great annoy- 
ance to all users of valve sets who desire to listen in to other 
B.B.C. stations, and I do suggest that with the great facilities 
that the G.P.O. have at their command it should be possibie 
to effect the necessary improvements, which will without doubt 
earn the gratitude of thousands of London “‘listeners-in.”’ 

Finchley, N.3. A. H. BRACKENSEY. 
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Bristol and District Radio Society. 


The current number of the Monthly 
Bulletin of the ‘Transmitters’ Section 
opens in a minor key with the Editor's 
cry: “What is the matter with you all 
anyway?” Enthusiasm is apparently 
lacking in the Bath, Newport, Weston, 
and Burnham districts. It is to be hoped 
that the Editor’s spirited appeal for in- 
creased activity will not pass unheeded. 

A healthy tone pervades the pages of 
this ee ae Bulletin, which contains 
articles $n the work of the In‘ernational 
Amateur Radio Union, the Lecher wire 
system of wavemeter ` calibration, and 
“Short Waves over Atlantic Rollers.” 

, 89vo0 
Golders Green and Hendon Radio Society. 

Owing to the indisposition of Mr. 
Maurice Child, the third lecture on 
‘Fundamental Principles of Radio Re- 
ception’? was postponed from Octobar 
2lst to. November 4th. Arrangements 
have fortunately been made to include 
the full series of Mre- Child’s lectures ia 
the present session. 

On October 21st Mr. J. Bird, B.Sc., 
gåve an instructive lecture on “H.T. 
Supply,” discussing in a very interest- 
ing manner the respective advantages and 
disadvantages attending the use of dry 
cells, H.T, accumulators, D.C. and A.C. 
mains, and motor ,generators and con- 
verters, l 

Hon. Secretary: Mr. J. W. T. Crewe 
(2AKS), 111, Prince’s Park Avenue. 
N.W.11. a. m g; 

oo | o000 4 
Ilford and District Radio Society. 

Captain West, Chief Research Engineer 
of the B.B.C., was the Society’s guest 
an] lecturer on October 27th, choosing as 
his subject ‘‘Some Problems and Aspects 
of Wireless, and fine Relaying for 
Broadcast Purposes.” . The lecture might 
he considered as a sequel to that of 


Captain Eckersley before the same society 


some time previously. 
Captain West explained the efforts of 
the B.B.C. to place the listener as far 
as possible in the same positon as the 
microphone in the studio. Difficulties in 
S.B. transmission were more easily over- 
come in the U.S.A. than over here owing 
to lack of funds in this country; in the 
U.S.A. tests were made at various points 
alung the trunk lines employed. and this 
necessitated expenditure. Extraneous 
and induction noises in the land lines had 
to be drowned out by a step-up ‘method 
of amplification along the route using a 
single-valve amplifier at points where the 
interference avproached the strength of 
signals transmitted to the broadcasting 
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FFU, the French spark station, 
was mentioned as a notable offender, 
being received at equal strength on 20 
metres as on 600. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER Iith. 

Radio Soviety of Great B it.in.—.njormal 
meeting at 6 p.m. at the Inetitution of 
Electrical Enyincers, Saroy Place, 
W.C.2. Discussion on "Crystal De- 
tector Design" to be opened by Mr. 
1. Hindertich, 


THURSDAY, NOVEMBER 12th. = 
Walthamstow Amateur Radio Socicty.— 
Jumble Sale. / 
FRIDAY, NOVEMBER Bth / 
Radio Experimental Society of Man- 
chest2r.—Lecture: ‘A new Mcthod_ of 
Low Frequency Amplification,” by Bir. 
J. Hudson. 
Skefficld and District Wireless So:tetf. 
: — Elementary Class. Discussion: 
: “Ether, Waves, continuows, damped, 
and modulated.” 
MONDAY, NOVEMBER 10th. 
Swansea Radio Soiety.—Lecture: “The 
Manuta ture and Uses of Condensers 
or Radio Purposes” (illustrated with 
eats glides}.—Dubilicr Condenser 
Co., Ltd. 
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Lewisham and Bellingham Radio Society. 

The Transmission Section of the 
Society held a meeting on October 27th, 
when Mr. C. Bartle (2LT) gave a com- 
prehensive lecture on the general prin- 
ciples of transmission. Various methods 
were carefully described, and considera- 
tion was given to the Reinartz and Cul- 
pitts transmitting circuits. The vexed 
problem of suitable H.T. supply also 
received careful attention, and much use- 
ful information was provided concerning 
the choice of rectifiers and transformers. 

Joint Hon. Secretaries: Mr. C. `E. 
Tynan, 62, Ringstead Road, S.E.6. Mr. 
J. A. Clark, 35, Boones Road, Lee, 
8. E£.13. ae ~ 
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Manchester Radio Scientific Society. 


Atsthe Society’s meeting on October 
2ist the announcement was made that a 
workshop had been obtained in Booth 
Street, off Oxférd Street, in which mem- 
bers could carry out experiments and con- 
structional ak, The meeting concluded 
with an an'mated and instructive discus- 
sion upon the function of the grid in the 
thermionic valve ' 

Hon. Secretarv: Mr. Geo. C. Murphy, 


- Meadow View, The Cliff, Hr. Broughton. 


Manchester. 
©0000 
Northampton and District Amateur 
Radio Society. 
Mr. R. G. Turner, Chairman of the 
Society, provided an interesting lecture 
on October 26th on the subject of im- 
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proving reception from the ‘Daventry 
broadcasting station. a 

While emphasising the satisfaction 
wkich could be obtained with a home- 
made crystal set costing a few shillings, 
the lecturer reminded his hearers that the 


: ~ amateur who wished to extend his know- 


ledge should invest in valves. In adding 
valve amplification to a crystal receiver it 
was essential, in purchasing” a trans- 
former, to consider whether a low or high 
resistance crystal was in use. The former 
required a high step-up transformer, 
while the latter required a transformer oi 
the low step-up typo. 
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North Middlesex Wireless Club. 

A highly successful meeting was held 
on October 28th, when Mr. A. L. Kirke, 
of the Engineering Staff of the B.B.C., 
delivered a lecture on ‘‘Distortionless Re- 
cep'ion of Bioadcasting."’ 

The leoturer first explained, by a series 
of interesting diagrams, what exactly is 
meant by ‘‘distortion.”” It was shown 
that musical sound is made up of a num- 
ber of elements, and that distortion 
occurs when the relative strengths of 
these component parts are altered. 

Valves, transformers and loud speakers 
were cach in turn subjected to examina- 
tion and criticism, and helpful sugges- 
tions were given as to how they shguld 
be employed to the best advantage. 

A gratifying featare of the meeting was 
the presence of a number of visitors. 

Hon. Secretary : Mr. H. A. Green, 10, 
Pellatt Grove, Wood Green, N.22. À 
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Woolwich Radio Society. a 

The current number of ‘‘ The Oscillo- 
graph,” the live little mopthly published 
by this society, reflects the enthusiasm 
of the members in no uncertain manner. 

From the Editorial Notes we gather 
that the date of the Annual Address by 
the President (Mr. Bartle) draws near 
aud that speculation is rife as to the 
President’s choice of subject. The 
Presidential Address is looked forward 
to with interest each year owing to Mr. 
Bartle’s skill as a lecturer and the prac- 
tical experience upon which he is able 
to draw. | 

A small contingent af Woolwich mem- 
bers recently attended the “* At Home” 
held by the Streatham Radio Society. 
The feature of the meeting was an excel- 
lent lecture by. Mr. Minhalla on the sub- 
ject of distortion in broadcast reception ; 
the interest of the speaker's remarks 
may be judged from the fact that his 
audience remained absorbed in the sub- 
ject for two hours. 
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New S.B. Arrangements. 


Various dates have been given for the 
coming into operation of the new S.B. 
scheme, but these dates, I am told, are 
inaccurate. An enormous amount of work 
is entailed in the construction of the sub- 
relay station at Leeds and several weeks 
will elapse before the scheme is ready to 
be put into operation. The particulars of 
the new arrangements have already been 
given in full in The Wireless World, and 
the actual date of their completion wilt be 
announced in these columns in due course. 
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Continental Broadcasts. 


There have now. been two experimental 
transmissions of extracts from continental 
programmes—one on October 16, and the 
other on October 29—but I understand 
that the B.B.C. engineers are far from 
being satisfied. This is a healthy sign, 
as it gives promise of greater effort and 
better results in the future. 
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Excellent Results. 


The general excellence of those stations 
which Keston succeeded in receiving on 
October 29 is regarded as greater than 
on the first occasion. The Beethoven 
Quartet from Munster was rather thin, 
but was well balanced. Hilversum (Hol- 
land) was transmitting a stirring martial 
air, but Elberfeld, the other German sta- 
tion tuned in, was much interrupted, and 
although Malmo had been received earlier 
in the evening with exceptional clearness, 
it interfered with reception when Brussels 
was picked up. Subsequently, after many 
quests for stations on which there was 
no interference, Voxhaus (Berlin) and 
Stuttgart were tuned in and weie pirti- 
cularly good. 
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While the latter was being received 
there was a background of Morse signals, 
an S.O.S. message from a ship in distress ; 
and this is believed to have been the 
signal of the ship “ American Merchant ” 
which was then standing by a Dutch 
steamer in distress North of the Azores. 
The distress signal was picked up by 
Portpatrick in the S.W. corner of Scot- 
land, which station notified that it was 
dealing with the matter. 


By Our Special Correspondent. 
The Value of Wireless. 


In the midst of their entertainment, 
therefore, listeners, who understand had a 
practical illustration of one of the boons 
conferred on shipping by wireless. 
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San Sebastian. 


Several attempts to reach San Sebastian, 
which had prepared a special programme 
for English listeners, resulted in shrieks 
of the shrillest and noises of the noisiest, 
as if two or three stations were battling 
for supremacy in the ether. Although 
San Sebastian was thus eliminated from 
the programme it is hoped that the station 
authorities there will not be discouraged 
by this initial failure, and that their good- 
will may be shown later when another 
European broadcast is undertaken by 
Keston. 


A Blind Programme 


St. Cecilia’s Day, November 22, will 
be signalised at 2LO by a special blind 
programme, as she was the Patron Saint 
of the blind as well as of music Captain 
Ian Fraser, M.P., will act as annguncer in 
connection with some of the items and 
will also broadcast a talk. Blind singers, 
pianists, cornetists and chorus will take 
part as well as blind readers. The pro- 
gramme should have a particular appeal 
to all listeners, especially in view of the 
blessings which broadcasting has showered 
upon those among the vast invisible audi- 
ence who are similarly afflicted. 
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The Birthday Week. 

Mr. George Graves is the latest addition 
to the special gala week programme re- 
ferred to in this page last week. ‘The 
inimitable -Baron Popoff will broadcast 


TESTING BROADCAST FREQUENCIES 


Considering the extraordinary number of 


broadcasting stations in America it is not surprising that interference presents a dificult 
t 


prosilem. r. M. S. Stroek, of the U.S. Bureau of 
with a device of his invention for checking the frequencies of distant stations 


andards, is seen in the paotopraph 
oubt 


i exists as to whether stations digress from tbeir allotted wavelengths 
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some special features at 10.30 p.m.- on 
November 9. On the following day Mr. 
Lionel Tertis, the famous viola player 


and the equally well-known pianist, 

Lamond, will be in the programme. 
ooo0o0 

Mr. Donald Calthrop.~ - ae 


Mr. Donald Calthrop, who has recently 
joined the B.B.C. Dramatic staff. has ar- 
ranged for the broadcast of his revue 
“ Lend me your Ears.” This transmission 
will take place on November 12. 
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Thought Reading. 

On the same evening the mass telepathy 
broadcast is expected to take place and 
the plea of the notabilities who are to 
attend at Savoy Hill for the purpose of 
reading the minds of listeners will be a 
sitent and earnest appeal to people in their 
own homes to lend their thoughts rather 
than their ears. oe 
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Mr. C. B. Cochran. = 
Mr. C. B. Cochran will appear before 
the microphone on the evening of Novem- 
ber 14, wheu he will give a talk on his 
career as a showman. - 
t 0000 


Programme Critics. yo 

It is a sign of the times that some com- 
plaints have been made within the past 
few days as to the guality of broadcast 
programmes, They never are as good as 
they were, but the critics, unlike the dor- 
mice, wake up as the winter season 
approaches. 
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Where they are Worse. 


Apropos their complaints, I am told that 


the B.B.C. has just received a letter from 
Mr. Bransby Williams, from which the 
following is an extract :— 

‘‘The programmes here are frightfully 
monotonous—all bands, piano solos, violin 
solos, and no character.” 


He wrote from Washington, D.C. 
oo00 ° 


Dismantled Aerials. 


The map of London and other big towns 
has been undergoing curious alterations of 
late; at any rate, so far as the suburban 
back gardens are concerned. ~ This is 
apparently due to the fact that many 
listeners are determined not to pay for 
the enjoyment that they derive from 
broadcast, and are consequently pulling 
down their aerials by the score. A curious 
effect is produced by the sudden disap- 
pearance of poles which heretofore leaned 
at all angles and varying heights in what- 
ever direction one looked; but probably 
after a time these aerials wiil make ther 
reappearance, when erstwhile listeners 
find that they cannot do withont their 
necessary sets. 

aooo 


More Licences. - 

In the meantime, it is encouraging to 
learn on official authority that in many 
districts the number of licences has gone 
up by 100 per cent. during the past month 
and on balance it will probably be found 
by the end of the year that there is an 
accregate increase of no mean proportions, 
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FUTURE FEATURES. 


Sunday, November 15th. 


Loxpon.—4.15 p.m., Lucille La 
Verne in a Short Recital. 


BIRMINGHAM. -- Birthday Pro- 
gramme. 

Bocrnewoutri.— Picture,  ‘ Anno 
Domini —. The Flight inte 
Egypt.’ 

Carnpirr.—First Concert of the 
Cardiff Musical Society, re- 
layed from the Park Hall, 
Cardiff. 


MANCHESTER.—3.30 p.m., A Rus- 
sian Programme. 
oco°o 


Monday, November 16th. 


BirMinGuaM.—10.30 p.m., Short 
Recitals. . = 


BouRNEMOUTH.—8 p.m., 
Citizen at Home.” 


CARDIFF.—A Varied Programme. 


“John 


NEWCASTLE —9.15 p.m., “Radio 
Radiance.” 

Grascow.—8 p.m., The Sonatas of 
Beethoven. 


ooo0oo0o 
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Tuesday, November 17th. 
Loxpon.—38 p.m., * Winners.” 
o000 


Wednesday, November 18th. 
Loxpox.—10.30 p.m., The Week's 


Feature. 
CarpirF.—8-9 p.m., “The Spirit 
of Welsh Music.” 
MANCHESrER.—8 p.m, A York- 
shire Night. 
0000 


Thursday, November 19th. 
MAaNCHESTER.—8.45 p.m., *“ Schu- 

bert.” nf 
NEWCASTLE.—8.30 p.m., Schubert 

Anniversary Concert, 
Giascow.—8.30 p.m., “Bach.” 


+ 
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Priday, November 20th. 
Lonpon.—9 p.m. Offenbach Follies. 


BIRMINGHAM.—8.Z70 p.m., Chil- 
dren's Concert. 
BıkMrNxGHAM.—9.15 -p.m., “Radio 


Radiance.” 


NEWCASTLE. —8 p.m., 


Symphony 
Concert. 


cooo 


Saturday, November 2ist. 


Loxbox.—8 p.m., ‘‘Donald Cal- 
throp’s At Home.” 


MANCHESTER — Grand Opera, 
“Romeo and Juhet” (Gou- 
nod), relayed to 5XX, 

ABERDEEN.—Scenes from “The 
Lady of the Lake” (Mac- 


farren). 


vorsronaes Ome desman e suse Career re -orroeotopeoroocopattcesrOnesosoootorop’ 


NOVEMBER trth, 1925. 


A Radio Ghost. 

A ghostly story has reached the B.B.C., 
which seems to be six weeks or so in 
advance of the season for which it is 
intended. Nevertheless, it was just as 
well that it were told quickly. 

A lady living in a 16th century house 
in an isolated situation wag awakened at 
2 o'clock one morning last week by the 
sounds of music which filled her bedroom. 
She has no receiving set and cannot sug- 
gest a possible explanation.. There is no 
central heating and she assumes that some 
agency exists in the house which would 
take the place of a detector and a loud- 
speaker. ; 
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Chaliapine. 

A bit of secret history is worth record- 
ing apropos the appearance of M. Feodor 
Chaliapine, the renowned Russian basso, 
at 2LO last week. 


ooo°o 


An Objection. 

When he was last in America M. 
Chaliapine, who was approached by the 
broadcasting companies, pointed out that 
it was wrong of the American listener to 
expect to hear him for nothing; in fact, 
the whole system of supplying broadcast 
entertainment in America without charge 
was wrong. He suggested, therefore, 
that a special tax should be levied on 
listeners when he or any other great 
artist sang for broadcasting. 
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A Solution. 

When he was at Savoy Hill M. 
Chaliapine remarked that his idea was 
being carried out in a rather different 
but more effective way by Great Britain. 
He regarded the ten-shilling licence fee 
as a clever means of dealing with the 
question of the listener’s liability; better, 
indeed, than that which he propounded to 
the American broadcasters. And that is 
why he fonsented to broadcast to British 
listeners. . 
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Blue Distemper. 

The engineers at Savoy Hill have been 
greatly perturbed by the invasion of 
gentlemen with paint brushes, and the 
reason is this; a room with. whitewashed 
walls had ‘been set aside for experiments 
in echo effects; but one day, during the 
absence of the engineers, some vandal 

ade his appearance and added a coat 
of blue distemper to thé walls, with the 
result that all the resonance has been 
destroyed. And now the engineers fly 
in a temper when one mentions blue 


-distemper, 
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The Oxford Studio. 


The broadcasting studio in Magdalen 
Street, Oxford, will be opened on Novem- 
ber 26, at 9.30 p.m., when a special trans- 
mission will take place of distinguished 
speakers connected with the University, 
and well-known singers, The rest of the 
programme on that evening, with the ex- 
ception of thé time signal and news 
bulletin, will be relayed from Oxford. 
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Magnetism and Electromagnetic Induction. 
By N. V. KIPPING and A. D. BLUMLEIN. ' 


T this stage it is necessary to make a few remarks 
A about magnets and magnetism. 

Everyone is familiar with the ordinary horse- 
shoe magnet. A magnet need not necessarily be this 
shape, but may be of any form—for instance, bar-shaped. 
It is well known that a magnet will 
attract small iron objects, and that it 
is the ends of the magnets which 
seem ‘‘ strongest ’’ in this attraction. ; 
The ends of a magnet are therefore  ; 
called the ‘‘ poles.” One pole is, 
called the north pole and the other 
the south pole. 

If a bar magnet is hung up on a 
thread so that it can turn about as it 
pleases, it will fend to set so that its 
north pole points northwards, so that 
we see there is a definite difference between the N. and 
S. poles. In fact, if two magnets were suspended near 
one another, we should soon see that the like poles of 
the two magnets repelled one another, but that the unlike 
poles attracted one another. It is worth while to remem- 


Fig 1.—Lines of magnetic force surroundlsg. a magnet as re- 
vealed 


by iron filings. 


ber this simple rule—that ‘‘ like poles repel, but unlike 
poles attract.’’ 

Now, 
“on the table and drop iron filings on the paper, we find 
that the filings arrange themselves in a pattern on the 
paper. Fig. r is a photograph of the pattern which 
iron filings took when scattered over paper covering a 
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The present section of this article 
deals in a simple manner with the 
phenomenon of magnetism in iron and 
stecl, and then leads up toa considera- 
tion of the magnetic effects produced by 
: ‘an electric current. _ 

These articles have been specially 
written from the point of view of the 
beginner, and previous sections have 
deall with current, veltage; resistance 
and power in electrical circuits. 


PROC Be Coren reer eseereraage Her EHHOOrese 


if we put a piece of paper over a magnet laid — 


bar magnet. The ous:ne of the magnet under the paper 
has been marked in the figure. We see from Fig. 1 
that the iron filings have arranged themselves in lines, 
and these lines are called magnetic lines of force, and it 
is these lines of force which are. the real basis of 
magnetism. l 
Lines of force flow out from the 

N. pole of a magnet back into the 

S. pole, and flow along from S. to N. 

inside the magnet. This is very like 

current flowing in a circuit. The 

current flows through the battery 

from — to +, and along the rest of 

the circuit from the. + side of the 
a battery back to the — side. The 

magnet takes the place of the bat- 

terv, and the air takes the place of 
the wire in the circuit. 

Substances are called magnetic or non-magnetic accord- 
ing as they are good or bad conductors of lines of force, 
or magnetic flux as it is called. Iron, steel, cobalt, and 
nickel are the only elements which are more magnetic 
than air, all these four being very similar magnetically, 
and are very good conductors of maghetic flux. - Certain 
alloys, also, are good conductors of magnetic flux. 


Magnetic Lines of Force. 


Any area through which magnetic lines of force pass 
is called a magnetic field. As we have said, lines of force 
find it easier to pass through a magnetic substance than 
through a non-magnetic substance, and consequently if a 
magnet is in a magnetic field, lines of force try to pass 
through it. In doing so, they tend to pull the magnet in 
line with themselves, so that a magnet which is free to 
move, points along the lines of force of the magnetic 
field it is in. That is why the N. pole of a magnet 
points northwards, because a weak magnetic field exists 
round the earth, the lines of force running in a south to 
north direction. If the magnet is not free to move, some 
of the lines of force go out of their way to pass through 
it, so getting an easier path than through the air, which 
is comparatively non-magnetic. 

Fig. 2 gives us the idea that magnetic lines of force 
are elastic. They try to pull the magnet through which 
they are passing in line with them. If a piece of mag- 
netic material, not already a magnetic, is put in a 
magnetic field, it becomes magnetised due to the lines of 
force passing through it. Soft iron is very easily 
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magnetised, but loses nearly all its magnetism as it is 

removed from the magnetic field. Steel, on the other 

hand, is very hard to magnetise, but retains nearly all its 

magnetism. That is ‘“ permanent magnets ’’ are 
made of steel. 


Fig. 2.—Lines of force in the earth's agies field distorted by 
a bar magnet. 


Except for one thing, a magnet is very like an electric 
cell, the difference being that a magnet does not ‘‘ run 
down.’’ Unless its magnetic properties are spoilt by 
external means, a magnet goes on being a magnet for 
ever. Fortunately, we do not have to rely entirely on 
natural magnets for obtaining magnets in one or other 
of their many forms; if we did, the world would soon 
run out of magnets. We can very easily convert elec- 
trical energy into magnetic energy. These two forms of 
energy are, in fact, very closely linked up with one 
another. 


Principle of the Electro—magnet. 


If a battery is forcing a current along a wire, and we 
place a compass needle near the wire (a compass needle 
is, of course, a small magnet), we find that the needle 
sets in a certain direction depending on its position rela- 
tive to the wire, and the direction in wa the current is 
flowing in the wire. 

In Fig. 3 is shown a wire, carrying a current, which 
passes vertically through a piece of paper. Several 
compass needles are arranged round the wire, and it is 
seen that these needles point round a circle. Jf no 
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current were passing down the wire, the needles would 
all point northwards. This means that the fact that 
current is passing down the wire makes a difference to 
the magnets, because they try to set along lines of force. 
We are led to conclude, then, that there must be circular 
lines of force round the wire. 

Whether the lines appear to go clockwise or anti- 
clockwise round the wire in Fig. 3 depends on whether 
the current is flowing down or up the wire. If, then, 
we bend the wire of Fig. 3 back again through the paper 
in the reverse direction through the. square hole, the lines 
of force will cancel out. If we bend it round in a circle 
as in Fig. 4, it is easy to see that the lines. of force 
will concentrate in the centre, as in the middle the 
direction is always the same. If the wire -is wound in 
a coil, we can get a much stronger concentration of lines 
of force through the middle, and this,is the arrangement 
adopted to get what is called an electro-magnet. The 
coil neéd not necessarily be straight, but may be wound 
in a horse-shoe shape. Llectro-magnets have a soft iron 
bar, called the core, through the middle of the coil, as 
soft iron is easily magnetised. When current is passed 
through the coil, the core becomes’a magnet ; very power- 
ful magnets may be made in this way, and are often 
used for lifting heavy masses of iron anel steel. Such 
a lifting magnet is shown in Fig. 5; the iron and steel 
can be released by, turning off the current from the coil, 
as the soft i iron cbre does not retain much of its magnetism: 


Induced Currents. 


We have seen that a magnetic field can be produced 
from an electric current. Conversely, an electric-current 
can be produced from a magnetic field, but with this 
difference—that a steady magnetic field can be produced 
from a steady current, but a steady current can only 
be produced by a continually varying magnetic field. If 
we have a coil of wire, two ends of which are connected 
to a volmeter, and we plunge a permanent magnet through 
the middle of the coil, we shall observe that there, is 
momentarily an e.m.f. induced in the coil. 

An e.m.f. is produced whenever magnetic lines of 
force cut across a wire, and, as the magnet is plunged 
through the coil, each turn of wire is cut by the lines 
of magnetic force. While this cutting is actually happen- — 
ing, an e.m.f. is produced. Now, after the cutting of 
lines of force has taken place, it is clear that the lines 
must be hooked round the wire across which they cut; 
in other words, a linkage has been formed between the 
magnetic lines and the cot], ‘‘ Linkage,” then, is the 


Fig. 3.—Small compass needles 

arranged to give an indication - 

of the magnetic field surround- 
ing an electric current. 


Fig. 4.—Magnetic field produced 
by an efectric current flowing 
in a single turn of wire. 
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set up a magnetic field round the coil. 
constituting this field always tend to oppose the change 
in lines of force which originally produced them. 
the switch is closed, the lines of force built up by the 
current produced in the smal] coil oppose the building up 
of the lines of force due to the large coil. 
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word used whenever magnetic lines are hooked round or 
linked with a wire in an electric circuit. Whenever a 
linkage is changed, an e.m.f. is produced. 

Let us consider the arrangement of Fig. 6, in which 
the large coil of wire is connected in series with a battery 
and a switch, and the small coil is connected across a 
sensitive voltmeter that will read voltages in both direc- 
tions. The small coil is arranged inside the large coil. 
If the switch is closed, we know that a magnetic field 
will grow up round the wire of the large coil, and in 
doing so some of the lines of force will cut through 
and link with the small coil. While this cutting is taking 
place, we-shall obtain a momentary reading on the volt- 
meter. If we now open the switch, the magnetic field 
dies down, and the small coil is again cut by the lines of 
force as they shrink, and another momentary voltmeter 
reading can be observed, but this time in the opposite 
direction. If a sensitive ammeter is substituted for the 
voltmeter, we shall find that a current is produced in 
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[Courtesy: G.E.C., Ltd. 


Fig. 5.—A powerful “ Witton-Kramer "’ electro-magnet employed 

in a steel works and capable of handling 2,500 tons per hour. 

The power consumed is / kW., and its Lif capacity in the case 
of solid ingots is between 10 and 20 tons. 


the small coil when the linkage is changed, and that its 


direction depends on whether the linkage is building up 
or' dying down. This current is, of course, produced by 
the voltage we have atready observed. 

Now the current which flows in the small coil will itself 
The lines of force 


When 


When the 
switch is opened, the lines of force due to the small coil 
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tend to oppose the dying down of the lines of force from 
the large coil. 

This is why the voltmeter reading in the experiment was 
found to be in opposite directions for making and break- 
ing (closing and opening) the circuit. 

This rule is known as Lenz’s law, or familiarly as ‘‘ the 
law of general contrariness.’? The law is that induced 
currents always flow in such a direction as to try to oppose 
the change that produces them. In the circuit we have 
been considering, this effect results in a lag in the 
building up and dying down of current. 

Suppose we remove the small coil of Fig. 6, and, as 
before, close the battery switch. As soon as current flows, 
a magnetic field begins to build up round the coil. This 
field is itself linked to the coil that produces it, and, 
as the current increases, so the linkage increases. As the 
linkage changes, it produces an e.m.f. in the coil (quite 
apart from that due to the battery), which tends to oppose 
the e.m.f., which is causing the changed linkage, #.e., the 
e.m.f. of the battery. This means that the building up 
of the magnetic field is retarded by the opposing e.m.f. 
It the coil were connected in any circuit in which the 
current was switched on or 
off, it would have the effect 
of making the increase and 
decrease of current slower. 

This property of a coil of 
wire is called self-induction, 
and the degree to which A Fig. 6.—Simple circuit illus- 
wire exhibits the lag effect is trating the principle of the 
called its. self-inductance. E Seen 

Any arrangement of coils in which one coil is effected 
by the current in another is called a mutual inductance ; 
the coils in Fig. 6 are a case in point. 

If a rheostat replaces the switch in Fig. 6 so that we 
can vary the current in the large coil at will, we shall 
have an arrangement with which the change of linkages 
to the small coil can be controlled. Whenever the current 


in the large coil is changed we shall obtain an e.m.f. in 


the small coil, but we shall find that if the rheostat is only 


` adjusted slowly, the e.m.f. produced will be small, and 


the quicker we change the current the larger will be the 
e.m.f. The induced e.m.f. depends, then, on the rate 
at which the linkages are changed. If we open and 
close the battery circuit very quickly, we shall have the 
fastest changes in linkage which can be obtained, and by 
this means the greatest e.m.f. can be induced in the small 
coil. This fact is made use of for producing high volt- 
ages, and the combination of coils used (fundamentally 
the same as those in Fig. 6) is called an induction coil. 

In practice, the coils are wound over an iron core, and 
are given very many turns. Obviously, much more link- 
age of lines of force will occur with coils of many ‘turns 
than with a straight wire, and as the iron core provides 
an easier path for the lines of force, the magnetic flux is 
increased by its presence. 

We now know of two properties of an electric circuit 
which control the current which flows when a battery is 
connected to it. These_are resistance, which deter- 
mines what the final current shall be; and inductance, 
which controls the rate of growth of the current. AN 
circuits have inductance to some extent, as well as resist- 
ance, but unless the circuit contains coils of wire, its 
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inductance is, as a rule, absolutely negtigible. Circuits 
of negligible inductance are said to be ‘‘ non-inductive.’’ 

To get a better idea of the effects of inductance, con- 
sider an engine pushing some trucks. 


if they are heavy it can only start and stop them slowly. 
In fact, it would be dangerous to try to stop them very 
quickly with a heavy load, such as by running into buffers. 
This is like a battery pushing current round a circuit. 


If the circuit ‘is practically non-inductive, the current ` 


builds up very quickly, but if the circuit contains a large 
inductance, the current may take some seconds to build 
up to its full value. It would be very dangerous to. try 
to stop the flow of current quickly im such a circuit by 
opening a switch, as the rapid change of current would 
produce a very high’ voltage, corresponding to the large 
forces brought into play when the train hit the buffers. 
' ‘General Notes. 
- A Belgian amateur, B4KR, works on 90 
metres from 2030-2100 and from 2210-2225 
G.M.T. on ee and Fridays and 
from:1500-1530 G.M.T. on Sundays. QSL 
cards will be welcomed and may be sent 
via Mr. L. J. Davis, 6, Lindisfarne 
Avenue, Leigh-on-Sea, Essex. 

With reference to our note concerning 
broadcast telephony from KW1, which ap- 
peared on p. 521 of our issue of October 


14th, we are informed that the correct 


-all-sign i 
call-sign is KIW. Stations Identified. 
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i Tf the trucks are | 
light, the engine can start and stop them quickly, but 


_ pipe. 
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_ TRANSMITTERS’ NOTES | 
AND QUERIES. 3 


a kind of shorthand for speeding up 
Morse transmission, 
out of place, and occasionally confusing, , y 

in written correspondence. i 9DMJ, 
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Such high voltages might lead to dangerous results. It 
is these induced voltages which are responsible for the 


flash that is sometimes seen when an electric switch is 


opened, as they are large enough to force a current. across 
the very high resistance of the air gap whieh has been 
formed. Inductance acts as a lagging device tending to 
stop any rapid change in current. - To fix the idea of 
inductance permanently in our minds, we have a good 
excuse to return yet again to the water analogy,- in which 
a paddle forces water round a closed pipe. Inductance in 
a pipe corresponds to the weight of the water in the 
When the paddle starts to rotate, it begins to force 
the water round; the rate of flow does not immediately 
reach its final value, but builds up at a rate which 1s con- 
trolled by the total weight of water present. The reverse 
happéns when the paddle is stopped, the water continuing 
to flow for a little time. 

(To be continued.) 
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OCZ, OPM, PCUU, PB3. Italy :—1A8, 
1AU. Sweden :—S2ND, SMUF, SMTX, 
S2NL. Norway :—LA1A, LA4X. Mis- 
cellaneaus :—FW, FEAEF,  SHNF, 
VIRT, NTT, NOT, WIR, IDO, BX9, 
4Kk, 6PU. J. Sutherland. 

(0-v-1.) 
Birmingham. 

October 8th to 15th. | 

U.S.A. :—1AFO, 1BZP, 1CH, 1GA, 
1GB, 1YB, 2BL, 2ZV, 2XU, 3NU, 4TV, 
Spain :—BAR2JI, EAR3I. Ger- 
many :—K W4, KW3, KK4, KQ7. Mis- 


but are obviously 


Mr. Hugo Francke (SMUK), Vila cellaneous :—H9W W2, SMZ5, SMTG, 
Hasselbo, Saltsjöbaden, Sweden, is We have received from various corre- NOF3, NPB3, CSOK1, CSAAL, Z4AG, 
transmitting -on 42, 50 and 60 metres, spondents,. to whom we tender our ‘Z2AC, Z2AE, PR, 2MK, ANE, FW, 
and will welcome reports. — thanks, the following QRA’s, which will NOT (working NTT). B. Smith. 

Mr. F. Bédigheimer (KK4) Südwest- probably be of interest not only to those Sutton, Surrey. 
deutscher Radio Club’ E.V., Frankfort transmitters who specifically asked for Australia :—2CM, 3BQ. New Zea- 


a/M, would like to get into touch with 
British transmitters. 

Communications intended for amateur 
transmitters in Holland may be sent via 
QRA Bureau, Dutch Section, I.A.R.U., 
c/o Mr. . Tappenbeck, Hoogduin, 
Noordwijk-aan-Zee, Holland. i 

We regret two errors on page 579 of 
our issue of October 28th. The correct 
address of Mr. G. A. Massey (6YQ) is 
“ Holmleigh,” Hillside, Prestatyn, North 
Wales, and with reference to the trans- 
missions from Mr. W. E. Coxon (A6AG), 
the times should read :—midnight and 6 
p.m. G.M.T. 


A Personal Note. 


The growing interest taken in the 
‘ Transmitters’ Notes and Queries ’’ is 
shown by the ever-increasing volume of 
correspondence which reaches us. We 
take a keen personal interest in this 
correspondence and welcome it as one of 
the most exhilarating items of our day’s 
work. At the same time, we must ask 
our readers to remember Mr. Hilaire 
es couplet in “ The Moral Alpha- 
ef. 


“E stands for egg—the moral of this 


verse 
Is applicable to the young, be terse.” 
Terseness, however, does not imply the 
excessive use of those abbreviations 
(manny of transatlantic origin) which 
are invaluable when used legitimately as 
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them but to others of our readers :— 

HOWWZ, H9AD, H9YBA.—Communi- 
cations may be sent via "Journal le 
Radio.” Lansanne, 

NOWB, NOWC, N011. NOMQ.—Com- 
munications may ‘be sent under cover to 
D. Mollenis, 148 Barchman Wuytierslaan, 
Amersfoort. 

Q2MK.—R. V. Waters, 


29, Havana, Cuba. 
RBA1.———— Carlos Calvo, 1357, 
F8DIP is the low-power call of F8DT, 


Buenos Aires, 
R. Martin, 63, Bd. de la République, 
Nimes. 


Calls Meard. — 


Extracts from Readers’ 
Logs. 


Galiano No. 


Orkney Islands. 


October 14th to 19th. 
Great Britain :—2AM, 2E.. 2IN, 2FF, 


2WA, 2XY, 5LF, 5MO, 5PM, 5VL, 
6AH, 61V, 6RY, GCS. France :—8DP, 
BEE, 8FN. 8GI, 8GW, 8IX, 8NNN, 
B8PAX, 8RRR, 8TOK, 8VO, 8YOR, 
8ZB.  U.s.A.:—IAK, 1ALP, 1APD, 
1CXL, 1EF, 4AGQ, 8D0N. Belgium :— 
—4AU, K3. Holland :--OAM, OAX, 


land :—2AC, 4AG. Argentine :—AFI, 
BAl, CB8, FG4, IH2. Brasil :—1AB, 
1AC, 1AF, 2SP, RGT. Mexico :—1B. 
Bermuda :—BER. Porto - Rico :—40I, 
4SA, 4RL, 4UR. U.S.A. :—4AS, 4ASK, 
4ER, 4RM, 4TV, 5ZAI, SBN, 9BRG, 
9CXX, 9AOT, OXN, NVE. Canada :— 
1AR, 2BE, 2BG, 2FO. Java :—ANE. 
India :--GB1. Mosul :—1DH. 
E. J. Erith. 

~ (0-v-0.) All on 40 metres. 


Muswell Hill, N.10. ; 

Great Britain :—2BZ, 21TY, 2JB, 2VX, 
2X0, 5BW, 5CS, SCT, 5HJ, 5HT, 5NJ, 
SRY, 5UP, 5UV, 5ZA, 6BF, 6CI, 6DX, 
6IM, 61Z, 6UT, 6VH, OVP, 6YF, 6YG, 
6TX, 6ZK. France :—8CT, 80U, 8VW. 


8SSK, 8GB, 8JL. Sweden :—SMVR, 
SMUV, SMNX.. Belgium :—B4, 40S, 
4YZ. Ivish Free State:—UB, 7OR, 
TER (7%). . J. Hum: 
(0-v-1.) _ 
Glasgow. l 
Great Rritain:—2AZ. 2VL. 2BDG, 


2PO, 2UN, 5BY, 5LB, 5DK, 6WG, 6QB, 
6VP. France :—8J Y, 8JAB, ~ 8LDR, 
SNB, 8NS, 8RG, 8RA, 8SPR, 8NA, 
8PAX, BCAX, 8RG, 8KR, 8CA, 8WK, 


8KI, 8N. Holland :—OGN, ORO, 
OPN, OPM. Spain:—EAR6. U.S.A. :— 
2BDY. Germany :—KY1. KY2, KY, 
KY5. Italy :—1AU, 1AS. Belgium :— 
4RE. Miscellaneous :—NED. 


H. R. Boyle (G6YT). 
(0-v-1 Reinartz.) ` 
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A Review of the Latest Products of the Manufacturers. 


THE PELICAN ULTRA VERNIER. 


The fitting of an instrument dial which 


` itself incorporates the reduction gearing ` 


for providing fine adjustment is possibly 
to be preferred to the use of condensers 
and other components in which the actual 
reduction gear is contained in the operat- 


ing mechanism. The Pelican ultra vernier 


Pelican ultra vernier dial. 


dial, which is of British manufacture 
throughout, has been carefully desiened 
so that it can be attached to the spindle 
of almost any type bf condenser; it does” 
not depend fo 

contact with the surface of the instrument 
panel. The gear wheels, forming a reduc- 
tion gear of about 10 to 1, are carried on 
a small platform which is held in position 
either by means of a bracket held under 
the one hole fixing of the condenser or by 


means of a small screw through the panel. — 


The boring of the kole for, this screw to- 


The reduction gears of the Pelican dial 
are substantially set up and cleanly cut. 


r its action upon a friction © 


gether with the driving home of the grub 
screw and replacing the cap is all that 
has to be done in fitting the dial. The 
„centre hole provides for mounting on an 
instrument fitted with a jin. spindle, and 
an adapter is supplied so that the dial 
can also be fitted to a in. spindle. The 


- dial. itself is 33in. in diameter, a service- 


able and attractive size, and is obtainable 


with a scale divided into 180 divisions. — 


Two models are available with numbers 
engraved suitable for vertical or horizon; 
tal reading respectively. The mouldings 
-enfployed are of a particularly clean finish 
and the milled operating knob is of a 
convenient size for obtaining the neces- 
sary light grip needed in critical tuning. 


- Underside view of the Felican ultra ver- 

*nier operating knob, showing the small 

pinion which engages in the reduction 
gearing. - 


oo0oo0oo0o 


THE RAPINET FAULT FINDER. 


Testing for breaks and faulty connec- 
tions in multi-valve receiving sets is 
usually carried out by means of a battery 
and testing galvanometer. In the 
amateur station, however, a galvanometer 
is not always available. For easy test- 
ing Rapinet Ltd., 39, Groton Road, 
Earlsfield, London, S.W.18, have intro- 
duced a device which can be used in con- 
junction with telephone receivers. 

In appearance it closely resembles a 
short fountain pen. It is well finished 
in ebonite, polished and knurled and 


fitted with a pocket carrying clip. Its | 


action is quite simple, a small electro- 
lytic cell being carried in the portion to 
which the testing spike is attached. To 
test a circuit for continunity, therefore, 
one of the telephone tags is inserted in 
a hole provided at the end of the tester 
and the other telephone tag is held in 


contact with one of the points in the 
circuit across which the test is to be 
applied. The brass wander pin of the 
tester is then brought into contact with 
other points in the circuit on test and 


continuity or high resistance contacts are 


at once detected by the intensity of the 
sound produced in the telephone re- 


The Rapinet fault finder, designed for 

carrying in the pocket, locates breaks in 

instrument wiring when used in conjunc- 

tion with a pair = head telephone re- 
f ceivers. 


ceivers. The experimenter who makes a 
practice of carrying this useful testing 
device will find it indispensable for 
rapidly locating breaks in circuit wiring. 


ooo0oo 


NEW TYPE SWITCH. 

A new type of switch intended for 
connection in battery leads is produced 
by Energo Products, Ltd., 1, St. James’s 
Street, London, E.C.1. In principle the 
switch is entirely original. When it is 


Energo break switch for connecting in an 
instrument lead. 


connected ın an instrument lead the rota- 
tion of one of the milled ends lifts the 
internal contact so as to break the cir- 
cuit. This is a device well worth fitting 
in filament and H.T. battery leads where 
switches are not provided. 
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—7 OF TECHNICAL TERMS ~ 


Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. 


| 


r 


This section is being continued week by week and will form an authoritative work of reference. 


Electrolyte. The liquid through which 
the cufrent flows in a primary, secon- 
dary, or electrolytic cell. 

Electrolytic Detector. A rectifier for 
receiving. wireless waves . depending 
for its action on electrolysis. A fine 
platinum wire just dips into an elec- 
trolyte consisting of a 10 per cent. 
solution of sulphuric acid. A local bat-' 
tery is connected across the detector. 
and by electrolytic action the platinum 
wire becomes covered with minute 
bubbles of hydrogen, and limits the 
current to a Very low value. The in- 
coming oscillations destroy the hydrogen 
coating and allow a momentary current 
to flow from the local battery. 


Electrolytic Rectifier. See Nopon VALVE. 


Electromagnet. An iron core rendered 
highly magnetic by passing a current 
through a coil wound round part of it. 
This magnetism is only temporary, 
almost entirely disappearing when the 
current is switched off. 


Electromaguet, Alternating. Sec ALTER- 
NATING ELECIROMAGNET. 
Electromagnetic Component. See Mac- 


NETIC COMPONENT 


Electromagnetic Induction. The produc- 
tion of an E.M.F. in a circuit by oa 
changing of the magnetic field linked 
with that circuit. The ‘‘induced ” 
voltage is proportional to the rate at 
which the magnetic field changes. If 
the product of the number of lines of 
magnetic force and the number of turns 
through which it is linked with the cir- 
cuit (i.e., the number of “line link- 
ages '’) varies at the rate of 10° per 
second, the E.M.F. induced in the cir- 
cuit will be one volt. See INDUCTANCE. 


Electromagnetic Microphone. A special 
microphone used for broadcasting pur- 
poses where the highest quality repro- 
duction is required. A very light co'l is 
suitably suspended in a magnetic field. 
The motion of the coil set up by the 
sound vibrations causes corresponding 
E.M.F.’s to be induced in it. Since 
these E.M.F.’s are very small, they 
have to be greatly amplified, a special 
amplifier being uscd for this purpose. 


Electromagnetic Units. The C.G.S. svs- 
tem of absolute units based upon the 
electromagnetic properties of elec- 
tricity, and upon which in turn the 

ractical units (volts, amperes, etc.) are 
ased. Cf. ELECTROSTATIC UNITS. 
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Electromotive Force (E.M.F.). That 
whch tends to drive an electric current 
through a circuit. It is the electrical 
‘‘ pressure ° which drives a current 
through a circuit against the resistance 
or impedance of that circuit. Thus a 
cell is capable of producing a current in 
a suitable circuit connected to its ter- 
minals because it possesses an E.M.F. 
The practical unit of electromotive 
force is the volt, which may be defined 
as the pr<ssure required to drive a steady 
current of one ampere through a resist- 
ance of one ohm. (See Onm’s Law). 
See POTENTIAL and POTENTIAL DIFFER- 
ENCE. 


Electron. The gmallest charge of nega- 
tive electricity which is believed to be 
capable of existing by itself. Accord- 
ing to the electron theory, an atom of 
matter is made up of a number of elec- 
trons in motion round a positive 
nucleus, the nature of the atom de- 
pending on the number of electrons 
composing it. The electron theory 
further explains an electric current as a 
transference of electrons from one atom 
to another in the conductor, or, in the 
case of a current through a vacuum, as 
an independent stream of electrons. In 
a thermionic valve a stream of elec- 
trons is emitted by the heated filament, 
this stream constituting the plate cur- 
rent passing between the plate‘and the 
filament through the vacuum. r 


Electrostatic Adhesion. When the sur- 
face contact resistance of two sub- 
stances is high, and when a difference 
of potential is maintained between 
them, adhesion takes place on account 
of electrostatic attraction. Two sub- 
stances, such as agate and metal foil, 
allow of very great electrostatic ad- 
hesion, even when moderate potential 
differences are employed. This property 
is made use of practically for operating 
loud-speaking telephones, relays, etc., 
being known as the Johnsen-Rahbek 
effect. 

Electrostatic Capacity. See CAPACITY. 


Electrostatic ‘Component (of wireless 
waves). That part of the radiation 
produced. by the oscillating potential in 
a transmitting aerial. See Waves 
(electric). Ci. MAGNETIC COMPONENT. 


Electrostatic Coupling. The arrangement 
of two circuits so that the one will 
affect the other through the medium of 
a condenser, t.e., by electrostatic action. 
Cf. Inpuctive COUPLING. 


Electrostatic Field. See Execrric FIELD. 


Electrostatic Units. The C.G.S. system 
of absolute units based on the unit 
charge of electricity in electrostatics. 
The unit charge is that quantity of elec- 
tricity which will exert a force of one 
dyne oh an equal quantity at a distance 
of one centimetre. 


Electrostatics. The science which deals 
with electricity ‘‘at rest,” i.e., charges, 
potentials, etc., without current or flow 
of electricity. 


E.M.F. 
force. 


Emission. Refers to the rate of emana- 
tion of electrons from the filament of a 
thermionic valve, and is measured in 
milliamperes as the plate current. 
Usually denotes the maximum eiectron 
current the filament is capable of giving 
at the normal temperature. 


Empire Cloth. Linen or silk cambric im- 
pregnated by a specal process with lim- 
seed oil and used as an insulating 
material. 


Endodyne. .\ wireless receiver for Lerat 
reception of continuous wares in which 
the source of loca! oscillations is an 
actual part of thé receiving apparatus. 
(Also called ‘‘auto-heterodyne’’ and 
‘‘self-heterodyne.’’) Cf. HETERODpYNE. 


Energy Amplification. The ratio of the 
actual energy output to the energy in- 
put of a given amplifier. This is under 
certain conditions proportional to the 
square of the voltage amplification. 


Abbreviation for eleciromotive 


Equal Heterodyne. The operation of a 
heterodyne receiver in such a manner 
that the łocal oscillations and those due 
to the received signals are of approxi- 
mately equal amplitude. 


Erg. The unit of work in the C.G.8. 
system of units. It is the work done by 
a force of one dyne acting through a 
distance of one centimetre. 10' ergs = 
1 joule. 


Ether (also spelt AETHER). The medium 
which is supposed to fill all space, and 
by means of which light, heat, wireless 
waves, ctc., are propagated through 
space. All etheric vibrations, such as 
light, radiated heat, electric waves, X- 
rays, etc., travel through the ether at 
the enormous speed of 300,000 kilo- 
metres per second, or 187,000 miles per 
second. 
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Dictionary of Technical Terms.— 
Ether Waves. The propagation of energy 


through space is said to be effected 


by vibrations or waves in the “ether,” 
and these disturbances or “ pulsations ” 
in the ether are termed ‘‘ether waves.” 
Not only wireless waves, but light, 
radiated heat, X-rays, etc., come under 
this category. See Waves (electric). 


Eureka Wire. A wire made of an alloy of 
copper and nickel used for resistance 
purposes. The specific resistance is 
about 49 microhms per cm. cube. The 
chief usefulness of the alloy lies in the 
fact that the resistance is almost un- 
affected by. change of temperature, the 


temperature coeficient being almost 
zero. 
Excitation. The setting up of oscilla- 


tions in an aerial system. See SHOCK 
EXCITATION. 


Filter Circuit. A combination of induct- 
ances, capacities and resistances 
arranged to se-ect (or reject) by 
resonance certain desired (or undesired) 
frequencies, ¢.g., a wave filter. 


Fixed Resistor. A resistance of constant 
value connected in a circuit in order 
to limit the current. A fixed resistor 
is sometimes connected in series with 
the ordinary filament rheostat in a 
valve circuit which is designed to work 
either with ordinary bright emitter 
valves or with low current dull emitter 


valves. For use with the bright 
emitter the fixed resistor is short 
circuited, — : 

Fading. The occasional weakening of 


signals which is experienced when re- 

- ceiving at certain wavelengths from a 
distant transmitting station, even 
though the power output from the 
transmitting station remains constant. 
The phenomenon is probably due to 
atmospheric changes. 

Farad. The unit of capacity in the 
practical system of units. For defini- 
tion see CAPACITY. 

Fan Aerial. An aerial comprised of a 
number of wires radiating fan-wise 
from the apparatus. 

Faraday's Law (of induction). The 
E.M.F. induced in a circuit is pro- 
portional to the rate of change of the 
magnetic lmes of force linked with 


that circuit. See ELECTROMAGNETIC 
INDUCTION. 
Feed-back. Another term for regen- 


eration or reaction. 

Field. Term denoting the region where 
magnetic or electrostatic lines of force 
are present, or in dynamos the system, 
of magnets and windings producing the 
useful magnetic flux. 

Field Strength. The intensity of a mag- 
netic or electrostatic field measured in: 
lines per unit area of cross-section of 
the ficld. Defined as the force in dynes 
exerted on a unit pole or unit charge 
respectively. 

Filament. The fine wire in an incan- 
descent lamp, thermionic valve, ete., 
which glows to incandescence; usually 
made of tungsten except in special 
cases. See Duty Emitter. 
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Filament Control. Refers to the arrange- 
ments for varying or controlling the 
filament current of thermtonic valves, 
etc., usually by means of rheostats. 


Filament Resistance. The variable re- 
sistance used for regulating the current 
ee the filament of a thermionic 
valve. 


Flat Tuning. The reverse of sharp tun- 
ing. Conditions under which the signal 
strength remains fairly constant over 
a considerable range of the tuning con- 
denser or inductance. The reason for 
this may lie either at the transmitting 
station or in the receiver, and in the 
latter case it is usually accounted for 
by excessive resistance or s8elf-capacity 
(or both) in the receiving inductance. 


Fleming Valve. A two-electrode ther- 
mionic valve, i.e., one containing plate 
and filament only, without the presence 
of a grid. The first type of thermionic 
tube used for the reception of wireless 


signals. Not capable of producing 
oscillations. 
Flux. A term usedrto denote the total 


number of lines of magnetic force pass- 
ing through any given part of a mag- 
netic circuit or space. Sometimes also 
applied to electrostatic lines of force. 


Flux Density.—The number of lines of 
magnetic force per unit area of cross- 
_ section of a magnetic circuit, sometimes 
called the magnetic induct'on, where 
the magnetic circuit is an iron one, and 

` usually denoted by the letter “B.” 
The expression is applied in a similar 
way to electrostatic fields. 


Forced Oscillations. Oscillations set up 
and maintained in a circuit by some 
external agency and usualiy of a fre- 
quency different from the natural fre- 
quency of the circuit in which they are 
produced. 


Form Factor. The ratio of the Root 
Mean Square value of an alternating 
quantity to the mean value of a half 
wave. For a sine wave the form 
factor is 1.11, and is higher for peaked 
waves. 


Former. The supporting frame or tube 
upon which inductance coils are wound. 


Foucault Currents. See Eppy CURRENTS. 


Four-electrode Valve. A thermionic 
valve in which two:grids are interposed 
between the plate and the filament. 

Used in special circuits, epey for 

obtaining simultaneous high-frequency 

and low-frequency amplification with 
the same valve. This arrangement 


differs somewhat from the ordinary 


Tubular type four-electrode valve. 
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dual amplification with a threv electrode 
valve in this respect: whereas in the 
former case the high-frequency and 
low-frequency components are fed into 
the valve through two separate grids. 
in the latter both sets of oscillations 
are applied to the same grid. 


Frame Aerial. A portable, compact form 
of receiving acral consisting of one or 
more turns of wire wound on a sup- 


Portable frame aerial. 


porting frame. Since the aerial con- 
sists of a closed loop it picks up only 
the electromagnetic component of the 
wireless waves being received. The 
received signals are strongest when the 
plane of the coil is turned in the direc- 
tion of the transmitting station, and 
such an arrangement is therefore very 
suitable for direction finding. See 
DIRECTION FINDER. 


Free Oscillations. Oscillations at the 
natural frequency of the circuit in 
which they occur, unassisted by any 
external source. Cf. Forcep OSCILLA- 
TIONS. 


Frenophone. A kind of loud-speaker in 
which the diaphragm is mechanically 


The “ Frenophone ** loud-speaker move- 
ment. 


operated by the pull of a friction brake 
on a drum or flanges of a rotating 
member. An ordinary electromagnetic 
arrangement varies the pressure 
applied to the friction brake, the actual 
energy operating the diaphragm being 
drawn from the rotating part. 
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| NE of the most emphatic signs 
of winter’s approach is 


afforded by the. annual 
shower - of wireless catalogues 
descending upon us as the days grow 
‘shorter This year’s supply is more’ 
than usually copious, which speaks 
well for the sound state of the British wireless trade. 
It is impossible, in a brief review, to provide more 
than a summary of the salient features of the winter pro- 
gramme as revealed in the catalogues, but enough may 
be said to show that the wireless enthusiast, whether 
broadcast listener or amateur experimenter, has a very 
wide choice of sets, accessories and components. 


F Valve Receivers, 

The seeker after high quality reception will find much 
to interest him in the Marconiphone Catalogue, Publica- 
tion No. 423, which illustrates and describes a complete 
range of receivers, amplifiers, components and acces- 
sories. From the same office (210-212, Tottenham Court 


- Road, W.1) an attractive brochure is issued dealing with 


sterling radio sets and component parts. A pleasing 
catalogue produced by the Reigate Radiò Co. (Leigh, 
Reigate, Surrey) contains illustrated descriptions of a 
range of cabinet receivers, while other makers whose cata- 
logues deal. specially with this class of instrument are 
R.F.H. Radio Co.- (John Bright Street, Birmingham) 
and Jonathan Fallowfield, Ltd. (61-62, Newman Street, 
W.1). The latter firm makes a speciality of a ‘‘ Corner 
‘Cabinet’ set. Two artistic catalogues issued by 
Metrovick Supplies, Ltd. (4, Central Buildings, West- 
minster, W.1), deal respectively with the Cosmos. Five- 
Valve and Three-Valve Sets, the former publication also 
giving illustrated particulars of a rich array of cabinet 
receivers. The well-known ‘‘ Gecophone ” series of 
receivers, including a Six-Valve Superheterodyne (General 
Electric Co., Ltd., Magnet House, Kingsway, W.C.2), 
is covered in an interesting manner in Booklet B.C. 3772, 
while another catalogue describes the FE fescaphone range 
of sets (Falk, Stadelman & Co., Ltd., 83-89, Farringdon 
Rd., E.C.1). Last but not least is a ‘well-prepared cata- 
logue relating to the well-known ‘‘ Duodyne’’ range of 
Peter Curtis, Ltd. (75, Camden Rd., N.W.1). 


Crystal Sets. 

With the development of high power broadcasting the 
crystal set owner still occupies a prominent place, a fact 
not overlooked by manufacturers, if we may judge from 
the sales literature on the subject. Felix Thaud’s Ferro 
Silicon crystal, for which startling claims are made, 
receives treatment m a leaflet issued by the sole distribu- 
tors in this country, Russell Laboratories (Hill Street, 
Birmingham). Practically all the leading makers include 
crystal sets in their range of broadcast receivers, and one 
example, the Cosmos Crystal Set (Metrovick Supplies, 
Ltd., 4, Central Buildings, Westminster, S.W.1), has an 
attractive catalogue to itself. 
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WHAT SHALL I BUY? 
A Glance Through the Winter Catalogues. 


Readers requiring copies of the cata- 
logues deal! with on this page should 
apply to the manufacturers direct. The 
postal address is given in each case. 


NOVEMBER 1rth, 


Loud Speakers. 

The prospective purchaser of a 
loud-speaker is catered for in sèveral 
artistic catalogues. .A notable ea- 
ample is that of the Western Elec- 


tric Co. (Standard Telephones & 

“Cables, Ltd., Connaught House, 
Aldwych, W.C.2), in which the new Kone loud- 
speaker is illustrated and. described. In the 
General Radio catalogue (General Radio Co., 
Ltd., 235, Regent Street, W.) particulars are given 


of several types of loud-speakers, including the “‘ Aristo- 
crat’ cabinet model.. The well-known ‘‘ Sterling ’ 
loud-speakers (Marconiphone Co., Ltd., 210-212, Tot- 
tenham Court Road, W.1) are dealt with in an attractive 
brochure which also embraces a number of useful ampli- 
fier units. An interesting variety of instruments is 
covered in the C.A.V. leaflet (C. A. Vandervell & Co., 
Ltd., Warple Way, Acton, W.3) dealing with the ‘ Tom- 
tit,” “ Junior,” “€ Standard,” and ‘© Hornless ”? models. 


Superheterodyne Kit. 


‘ Superhet °’ enthusiasts will be interested in the 
pamphlet issued by L. McMichael, Ltd. (Wexham Road, 
Slough, Bucks), dealing with the M.H. Tuned Super- 
sonic Units. A blue print accompanied our copy, pro- 
viding a diagrammatic plan for the arrangement of the 
supersonic parts in a 7-valve superheterodyne receiver. 
Publication No. 6182 of the Igranic Electric Co., Ltd. 
(149, Queen Victoria Street, E.C.), gives an illustrated 
description of the Igranic Supersonic Heterodyne Receiver 
Outfit, which includes every part necessary for the con- 
struction of a six-valve instrument. 


Wireless Tools. 


‘‘ Special Tools for Radio Users ’’ is the title of a leaflet 
dealing with the highly useful range of Rockwood Tools 
(Rockwood Co., Ltd., 147, Queen Victoria Street, E.C.), 
and setting forth recent reductions. in the price of ‘‘ Spin- 
tite ° wrenches. A valuable list for reference is issued 
by Macready’s Metal Co., Ltd. (7, Baron Street, N.1), 
tabulating many and various grades of tool steels. 


Components and Accessories. 


ed 


A survey of all the catalogues covering this field would 
require far more space than can possibly be spared. The 
desirable practice of issuing a general accessories and 
components catalogue, suitable for ready reference, is 
followed by many well-known firms, including Auto- 
veyors, Ltd. (84, Victoria Street, S.W.1); Efesca Pro- 
ducts (Falk, Stadelmann & Co., Ltd., 83-93, Farring- 
don Road, E. C. I); oe Engineering Co., Ltd. (o5- 
98, White Lion Street, N.1); F. Yates & Son, Ltd., 
(144, Church Street, Kensington, W.ọ); and Bordesley 
Electrical Accessories Co., Ltd. (162, High Street, 
Bordesley, Birmingham). 
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Information Department 


Conducts a Free Service 
of Replies to Readers 


Queries. 


Valve Protection. | 

I propose to insert a high resistance in 
the common H.T lead of my receiver 

in order to safeguard my valves in 
the event of any accidental short- 
circuiting of the wiring at the back 


of the panel, It occurs to me, how- 
ever, that this resistance, being 
common to all valves, ta liable to act 
as a coupling and.so cause instability. 
Ts thie so? HJ.P. 


Undoubtedly a resistance of this type 


is apt to cause instability, and it is neces- 
sary to shunt the resistance with a fixed 
condenser of large capacity, which by 
offering a low-impedance path to the H.F. 
and L.F. pulsations will effectively pre- 
vent voltages being set up across the ends 
of the resistance. 
o0ooo 


A Selective Single-Valve Receiver. 
Please give me a diagram for a simply 

operated and really xclectire. single- 

calve receiver. R.H.B. 


In order to attain a reasonable degree 
of selectivity without resorting to a vari- 
able loose-couplet circuit, the wiring 
diagram given in Fig. 1 will be found 
very efficient. ‘The secondary can con- 
sist of 55 turns of No. 20 D.S.C. wound 
on a former 3$in. in diameter and about 
4in. in length. The primary, consisting 
of 15 turns, can be wound over the 
secondary winding in the manner de- 
scribed in the article on the “ Two-valve 


Fig. 1 —Selective single-valve receiver 
Neutrodyne Unit” in the October 21st 


issue of this journal. The reaction coil 
can be wound on a piece of tubing 2$in. 
in diameter and Jin. long, suitably 
mounted at one end of the secondary 
coil. 


Gy ares 


b a 


P * 

RRAN u 

s LEER A DATDAOONICOUATTOOUOAIOULTAAA RIAA AARONILOOCOACATADALOAAROTAADOLDORTAATIONIOROALAILDNDANI 
<= See . 


A E K “aa 2 
A - 

. n a — 
` FRANI Te a Pe a —~ 
i} R i tT} 

ALEREIS LALAT ALELIP rT - i 
K ‘ 


Questions should be concisely worded, and headed “ Information Department.” Each separate 
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question must be accompanied by a stamped addressed envelope for postal reply. 


Advantages of Using H.F. Chokes. 


I am constructing the four-valve selective. 


recetvér described in your issue of 
June 3rd, but do not wish to use an 
H.F. choke. Is this component really 
necessury ? BPD. 


Whilst, of course, the receiver will still 
function if this choke is not employed, 
it will be found very advantageous to use 
it in order to prevent the H.F. com- 
ponent of the current in the plate circuit 
of the detector valve from entering the 
L.F. amplifier. By preventing this hap- 
pening a noticeable improvement will 
occur. There is, however, no need to pur- 
chase a special choke. A 250-turn basket 
coil will be que suitable, provided that 
it is arranged so that no magnetic inter- 
iakage taRes place with the aerial tuning 
oll. 
j oo0oo0o0 


Correct Values of H.F. By-pass 
Condensers. 

What is the correct value of the fixed con- 
denser which it iz necessary to shunt 
across the primary of the first trans- 
former in a receiver consisting of a 
regenerative detector followed by two 
stages of D.F. amplification, and 
woud any advantage be derived from 
the connection of a fized condenser 
across the primary of the second 
transformer? HT LD, 


The purpose of this condenser is to 
hy-pass the H.F. component of the cur- 
rent in the plate circuit of the detector 
valve, and therefore this condenser should 
be of such a value that it will adequately 
pass the frequency corresponding to the 
longest wavelength within the tuning 
range of the receiver. In the case of the 
B.B.C. and lower wavelength Continental 
stations, this value need not exceed 0.0005 
mfd., but if Daventry and the long-wave 
Continental stations are to be received a 
0.001 mfd. condenser should be used. If 
the value used is too small it will be 
difficult to achieve smooth reaction effects, 
whereas if a value unnecessarily large is 
used a detrimental effect will be produced 
on the quality of reproduction, although 
this depends to some extent upon the 
characteristics of the transformer in use. 
No advantage will be obtained by using 
a condenser across the primary of the 
second transformer, since H.F. current 
should not be present in the plate circuit 
of the first L.F. valve. 


The Four-valve Combination Receiver. 
In u recent reply to a querist (October 
2lat) you referred to ‘The Wireless 
Worla’’ Four-valve Combination Re- 
ceiver., Can you inform me in which 
tssue of your journal constructional 
details were given regarding this re- 

ceiver? K.N.R. 
This receiver has not appeared in any 
issue of Thé Wireless World, but is pub- 
lished in book form, it being No. 4 of 
The Wireless World series of construc- 
tional booklets, and is entitled ‘“‘The 
Four-Valve Combination Receiver,” by 
W. James. Full constructional details 
are given, together with wiring diagrams 
Sat in four colours. The book may 
e obtained at a cost of 2s. 2d., post free. 


06000 E 
Obtaining Good Qvality trom the Local 
Station. 


I wish to construct a crystal receiver fol- 
lowed by two atages of T.F. amplifi- 
cation with the object of getting 
the maximum quality of loud-apeaker 
reproduction from the local station. 
Do you advise two stages of resist- 
ance coupling ? F 


We do not advise that you attempt to 
use a stage of resistance coupling imme- 
diately following a crystal rectifier. It 


H T+ 


mr. 


: FIXED ! 
= RESISTANCE 


Fig. 2.—Crystal receiver and two-valve 
amplifier for high quality reception. 


is preferable to use a good type of trans- 
former, which may have a ratio as high 
as 8 to 1. The first L.F. valve may then 
be followed by a stage of resistance 
coupling. We illustrate a suitable circuit 
diagram in Fig. 2. 
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Noises in a Resistance-coupled 
. Amplifier. 
Recently 1 constructed a three-valve 


resistance-coupled D.F. amplifier. 
The instrument has given perfect 
satisfaction for  ecveral weeks. 
fecently; however, faint crackling 
noises developed in the instrument, 
which gradually increased in intensity. 
Suspecting the H.T. battery, I 
renewed this, and also carefully 
examined all connections, but the 
trouble is still persistent. Can you 
suggest a possible remedy? 
AAR. 


From tha symptoms which you mention 
it appears that you are making use of the 
“ graphite” type of anode resistances. 
These instruments, whilst giving perfect 
results at first, are apt to cause crackling 
noises after a few weeks’ use, owing to 
partial disintegration of the resistance 
material by the comparatively large steady 
anode current which they are called upon 
to carry. It is advisable to use none but 
wire-wound anode resistances in amplifiers 
of this description. These components 
can either be purchased ready made. or 
constructed at home in accordance with 
details recently given in,this journal. 
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A Long Range Receiver for the High- 
power Station. 


I wish to build an eficient receiver solely 
intended for long-range headphone 
reception of -Daventry and Radio- 
Paris. The main objects are long 
aange, aimplicity, and good quality. 
Please indicate a suitable circuit. 

l JT.R. 
We illustrate in Fig. 3 a circuit which 

should meet your requirements. Long 
range is assured by the use of two H.F. 
stages in addition to magnetic reaction. 
Simplicity is assured by the use of a re- 
sistance-coupled H.F. amplifier, which 
is quite efficient on the wavelengths of 
the station which you mention, purity 
being maintained by the use of resist- 
ance coupling in the single L.F. stage 
used. By the use of plug-in coils, of 
course, the receiver is quite suitable for 
use on higher wavelengths up to the 
maximum in use. 
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“THE PERRY AUTO-TIME MORSE 
SYSTEM” by F. W. Preey. Price 6d. net. 
By Post, 7d. 

“ MAGNETISM AND ELECTRICITY 
FOR HOME STUDY ” by H. E. PENROSE. 
Price 6/- net. By Post, 6/6. 

“THE ELEMENTARY PRINCIPLES 
OF WIRELESS TELEGRAPHY "by R.D. 
Bancay. Price part, 4/- net. By Post, 4/5. 
In one volume 7/6 net. By Post, 8/-. 

“THE OSCILLATION VALVE —THE 
ELEMENTARY PRINCIPLES OF ITS 
APPLICATION TO WIRELESS TELE- 
GRAPHY ” by R. D. Bancay. Price 6/- net. 
By Post, 6/3. 

“ELECTRONS, ELECTRIC WAVES 
AND WIRELESS TELEPHONY " by Dr. 
J. Aj FLEMING, M.A, Price 7/6 net. By Post, 8/- 


SD 
Obtainable by post (remittance with order) from 
ILIFFE & SONS LIMITED 
Dorset House, Tudor St., London, E.C.4 
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Lack of Efficiency in H.F. Amplifiers. 

l have been receiving very. good results 
from stations at moderate distances 
by the use of a detector ralre with 
reaction. Recently, _ desiring to 
extend my range, I added a stage of 
high-frequency Hs a to this 
receiver, but find that not only is my 
range not extended, but 1 cannot tune 
in some of the distant stations which 
l received before adding the H.F. 
ataye. Can you explain this paradox? 

T.R.O. 


This is by no means an uncommon state 
of affairs. There are probably two main 
reasons for it. The first is that it is not 
impossible that the efficiency of your H.F. 
stage is not as high as it might be. Many 
so-called H.F. stages are so badly 
designed thaf the valve acts virtually as 
a “passenger.” Secondly, it must be 
remembered that tuning is much more 
difficult, there being an additional tuning 
control on the receiver, and consequently 
the operator does not get the same per- 
centage of efficiency from the instrument 
as he does from the plain detector with 


H.T. + 


Chas ay 


Fig. 3.—Four-valve receiver specially designed for the reception of Daventry and 
| Radio—Paris. 
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reaction. It may definitely be said that 
high-frequency amplification is one of 
those things which is best left alone un- 

ad out really efficiently. An in- 
efficient H.F. stage in inexperienced hands 
is a hindrance rather than a help in 
searching for distant stations. 
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Operating Loud-speakers from Single- 
valve Receivers. 
Can you give a suitable single-valve frame 
aerial circuit suitable for operating 
a loud-speaker? I live in close 


procimity to a broadcasting. station. 
D.G.V. 


Speaking broadly, it is not possible to 
obtain satisfactory loud-speaker reproduc- 
tion from @ single valve, no matter how 
closely situated to a broadcasting, station, 
and a stage of L.F. amplification is 
called for. Of course, it is possible to ~ 
obtain “ loud-speaker ° reproduction from 
even a crystal receiver at very short 
range, but such demonstrations leave 
much to be desired. You are advised to 
construct the ‘‘ Two-valve Frame-aerial 
Receiver ’’ described in our issue of Sep- 
tember 9th, which will be quite suitable 
for yonr purpose. 
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Choosing a Valve for Dual Amplification 
Purposes 


I have constructed a single-valve crystal 
reflex receiver, but am at a logs ta 
know whether to gurchase an H.F. 
valve or an LF. valve, since the 
valve will be called upon to carry out 
both ‘these functions, Can you arsiet 
my choice ? A.B. 

In reflex receivers of all types it is by 
far the best plan to purchase a general- 
purpose valve for use as a dual amplifier. 
since these valves are designed to give 

reasonable efficiency as either H.F. or L.F. 

amplifiers. In cases where these are un- 

obtainable, however, itis far better to 
purchase an “L.F.” valve rather than an 

“H.F.” valve. It must be remembered 

that the permissible grid voltage swing’ 

on a so-called H.F. valve is usually small, 
and distortion is apt to arise when this 

valve is called upon to deal with the L.F. 

input. 

0000 
Reducing the -mber of Valves in a 
Su; erh >terodyne. 

What is the rmaliest number of -valres 
it 18 possible to use in a superhetero- 
dyne receiver? R.G.B. 


Theoretically it would be possible to 
construct a two-valve instrament, the first 
valve being a combined detector and 
oscillator, the second valve acting as the 
secondary detector. Provided that re- 
generative effects were obtained on the 
long-wave side of the instrument, by 
inserting a reaction coil in the plate 
circuit of the second valve and arranging 
for it to be variably coupled to the grid 
coil, a certain amount of useful amplifi- 
cation would be obtained. In actual 
practice, however, it may be said that a 
minimum of four valves must be used. 
Complete constructional details of such a 
receiver, which is- remarkably efficient, 
were given in the August 26th issue of 
this journal. 
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ARTIFICIAL INTERFERENCE. 


ACH successive winter, since broadcasting started, 
great strides have been made in the reception of 
distant stations, and one country after another has been 
linked up through the skill of amateurs in the reception 
of far-away stations by means of 


Next we have the interference caused by ship dnd 
shore stations, some of which work on wavelengths within 
broadcasting bands. A good deal has been done recently 
in this country towards limiting the marine traffic within 
the broadcast bands, and it may be hoped that the ex- 
ample will be followed by other stations, particularly 

certain coast stations in France, 
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must be put the actual heterodyn- 

ing of one station with another, which often makes re- 
ception of either station impossible. This trouble, it is 
hoped, will be eliminated when the recommendations of 
Geneva for a limitation of the number of stations have 
been put into force. It is, at all events, satisfactory to 
know that the necessity for improving upon this state of 


affairs has been so fully recognised at the Geneva Con- . 


ference. 
6 a 


day is rendered hopeless over a 
large area around Northolt, and although this has been 
repeatedly brought to the notice of the Post Office, no 
hint is given that anything is being done to effect a remedy. 

When it is remembered that ‘the Post Office receives 
a sum equal to one-third of the total revenue of the 
B.B.C. from licences, the public is surely entitled to 
expect that the Post Office will equip their stations with 
satisfactory apparatus. 
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WIRING SUPPLEMENT ACCOMPANIES THIS ISSUE. 


How to Build a Six-Valve All=Wave High-Frequency Set. 


By W. JAMES. 


ANY readers have constructed a neutrodyne 
receiver to one of the designs prepared by the 
author. Nearly all of these, however, have been 

of the type haying a limited tuning band, such as 200-550 
metres, and there are many advantages which are secured 
by this form of amplifier ; for instance, single-layer coils, 
which are recognised as being electrically superior to other: 
types, are used. The construction of such a set is a 
relatively simple matter; only a few inexpensive parts 
are required and the design can be such that the amplifier 
is very effective. Judging from the numerous letters 
received, this type of receiver is a great favourite, for 
apart from the fact that the amplifier is a non-oscillating 
one, the selectivity and range of a correctly made neutro- 
dyne receiver is such that most of the B.B.C. stations 
and many of the Continental ones can:be tuned in at good 


strength by a novice. 
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Fig. 1. The circuit diagram. Iwo H.F. transformers, Tr;,, aa 


= 0:0005 mfd.; NC,, NC», neutrodyne condensers; C;, Cp = 


AT4 


There are, however, many stations broadcasting on 
wavelengths above and below the 200-550 metres band. 
Many of them transmit quite good programmes and use, 
in many instances, a power in excess of the power used 
by the stations working or the intermediate wavelengths, 
so it was thought that a design for a receiver for tuning 
over all wavelengths would be welcome. 


Features of the Set. 


A receiver which could be used for fhe reception of 
all broadcast stations within range was therefore pre- 
pared. It was found convenient to use tuning coils and 
transformers of the plug-in type in the particular 
arrangement finally adopted, and to compensate for the 
slight losses unavoidably introduced by the coil mount- 
ings and the style-of winding employed as comparel 
with the single laver type of coil, a third stage of high- 


H.T+ 
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and two tuned anode circults, TA,, TA», are used. Cs, Ga, C,, G; 
25 mfd. ; C; = 0:005 mf 
R, = fixed resistors; R, = 1 megohm grid leak. 


d.; C; = 2 mfds.; C, = 0-000 m’d.; R,, 
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frequency amplification was added. The addition of the 


third stage made the over-all selectivity and degree of 
amplification superior to that obtained with an amplifier 
„using carefully made me -layer aus of the type so 
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Details of the method of mounting the tuning condensers 


Fig. 2. 
- and of fixing the ebonite distance pieces. 


well known in the more usual two-stage high-frequency 
amplifier, while the addition of another circuit requiring 
tuning barely adds to the time taken in tuning a neutro- 
dyne set of conventional design using but three tuned 
circuits. 

Although the .plug-in type of tuning coil is employed 
in the set, it is not suggested that the receiver is well 
suited for the direct reception of short wavelength trans- 
missions. It is, therefore, proposed to employ the set 


as it stands to receive signals from stations on the normal 
Short 


broadcast band and on the longer wavelengths. 
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there are two tuned transformers. 


of selectivity found desirable by experiment. 
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frequency magnifiers. Jack switching is used, the last 


audio-frequency valve being cut out when the plug con- 
nected to the telephones or loud-speaker is put in the left- 
hand jack, while the filament circuit is broken when the 


plug is removed from either jack. 


The Circuit Used. 


From the diagram of connections of the set it will be 
seen that two of the valves are tuned anode coupled, while 
At the input end of 
the amplifier is a high-frequency transformer having a 


-— tuned secondary circuit ; this transformer couples the aerial 


to the grid of the first valve and is purposely made with 
a small number of turns in-the primary to give a degree 
The first 
valve is coupled to the secondeby a tuned anode circuit, a 
coupling condenser, and a high- fiequency choke coil. If 
the circuit is examined, it will be noticed that the positive 
connecting wire from the anode battery is joined to a point 
between the ends of the coil and not to the end of the coil 


B, tin. dia. and 
countersunk for No. 4 wood screws 


Fig. 3. The terminal strip. A, 5/32tn. dia.; 
remote from the anode of the valve as is usually done. 
This coil is tuned by a condenser connected across the ends 
of the coil ; these ends are also joined to the anode of the 
valve and to one side of a balancing condenser. By 
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Rear view of the set with the back removed to show the parts. The two ends which can be seen are of tinned iron shect 


wave signals are to be received by connecting a wave- 
changer of one or two valves, as desired, to the input of 
the receiver; then with the amplifier adjusted to a con- 
venient wavelength such as 5,000 metres, it is only neces- 
sary to tune the aerial circuft and the oscillator to receive 
short wave signals. Those who wish to try a super- 
heterodyne receiver on the normal broadcast wavelengths 
will be able to do so by suitably tuning the oscillator. 
The set has six valves, three being used as high- 
frequency amplifiers, one as detector, and two as andio- 


5 


adjusting the balancing condenser marked NC, in the 
diagram, a setting can be found such that the first valve 
will not oscillate, the precise capacity of the balancing 
condenser at the correct setting depending upon the posi- 
tion of the point to which the anode battery is connected 
and the capacity between the anode and grid circuits. 
Coming now to the second valve, its grid has a negative 
bias determined by the fall in voltage over the fixed 
resistance R,, this bias being applied to the grid through 
the H.F. choke coil. In_its anode circuit is the primary 
A 15 


LIST OF MATERIALS USED. 


1 H.F. choke (Cosmos). 

2 Six-point jacks (C. F. Elwell, Ltd.). 

2 Plugs for jacks (C. F. Elwell, Ltd.): 

2 Fixed resistors with holders (Burndept Wireless) ` 
1 Ebonite strip 26in. x 2in. x jin. 

1 Ebonite strip 7jin. x. 3in. Xx 
1 Piece of hard wood 2bin. x 2in. x din. 


3 0°0005 mfd. tuning condensers (Ormond). 
1 0:0005 mfd. tuning condenser. (Utility). 

6 Valve holders (Bowyer-Lowe Company). 

3 Valve holders (Aermonic). 

I Valve holder (Athol). 

1 Neutrodyne condenser (Gambrell ). 

1 Neutrodyne condenser (Colvern). 

1 0:005 mfd. fixed condenser (Dabilier). 

2 0:00025 mfd. fixed condensers (Dubilier). 
I 0:0005 mfd. fixed condenser (Dubilier). — 
1 2-mfds. fixed condenser (T.C.C.). 

1 1-megohm grid leak (Darco). 

1 “ Ideal” transformer, ratio 2°7-1 (Marconi). 
1 “Ideal” transformer, ratio 6-1 (Marconi). 


. 
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winding of an inter-valve-eoupling transformer, the num- 
ber of turns being such that the valve does not oscillate. 
Here, again, the correct number of turns in the primary 
is found by experiment, but the size of the secondary 
winding is approximately equal to that of the tuned anode 
coils. 
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tuning condensers; D, for the Utility tuning condenser; 

Connected to the anode of the third valve is another 
tuned anode circuit with a tap for the H.T. battery and 
with a balancing condenser; but this condenser is 
arranged to be suitable for giving control over the reaction 
effect produced by tuning the anode circuit TA,. Hence. 
in practice the condenser may be adjusted if desired to 
such a value that the effect of tuning the anode circuit 
is to reduce the effective resistance of the tuned circuit 
connected to its grid. This has the effect of increasing 
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Fig. 4. Details of the ebonite strip for carrying the T and the balancing condensers. 
for the Colvera balancing condenser ; 
screws to brackets. 
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tin. 


1 Panel of ebonite, wood or three-ply wood, 36in. < fin. x jin. 
Quantity of jin. ebonite for plug-in coils. 

Valve pins. 

10 No. 4 B.A. terminals. 

Quanlily of tinned iron aboul 20-24 gauge. 


2 Clix sockels and plugs. r 
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designed to carry the current for the first five valves, 
while R, has a value suitable for the sixth valve. The 
value of these resistances will depend on the valves used 
and the voltage of the filament heating battery. 
Provision is made for the connection of grid bias 


batteries to the two audio-frequency valves, while the fall 
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A, holes to take spindles of Ormond 
C, jin. dia. for No. 4 Axing 
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in voltage over the fixed resistor R, is utilised as the bias 
for the valves in the high-frequency amplifier. When 
valves such as DER and DE6 are used, there is no need 
for fixed resistors, as the fall in voltage through the 
wiring will reduce the voltage of a two-volt accumulator 
to a suitable valuc for heating the valves. A dry cell 
should, in this instance, be used to give the grids of the 
second and third valves a negative bias. 

When valves of the 60mA class are to be employed and 


Fig. 5. Arrangement of parts on the valve platform. 


the sharpness of tuning of the high-frequency trans- 
former TR, and also increases the signal strength. 

In the high-frequency amplifier part of the receiver 
we therefore have two sharply tuned circuits, TR, and 
TR., and two circuits not so sharply tuned; also two 
stages TA, and TA,, which amplify very well, and one 
stage TR, which does not amplify to quite the same extent 
as a tuned anode stage. The over-all characteristics of 
the amplifier are, therefore, a high degree of amplifica- 
tion and selectivity; the selectivity being fixed experi- 
mentally. 

‘Turning now to the remainder of the set, it will be 
noticed that no variable filament rheostats are used, but 
two fixed resistors are emploved, R, and R,. R, is 
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a four-volt filament battery is used, the fixed resistor R, 
should be of such a value that it will reduce the voltage 
by rr volts. 


Special Features. 


It was found when experimenting at a place about four 
miles from the London B.B.C. station that this station 
was received direct by the coils of the amplifier; even 
when the first three coils were removed from the set this 
station could be heard when the tuned anode circuit TA, 
was tuned to the wavelength. A case of tinned iron was 
therefore made with the idea of preventing the coils of the 
amplifier receiving the local station direct and was found 
to be quite effective, provided it was earthed and had 
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“ All Europe’? Broadcast Receiver.— 

a lid which fitted fairly well. Having to make a tinned 
iron screen is rather a nuisance, but is well worth the 
trouble to those who live within a mile or two of a trans- 
mitting station, especially when rather large tuning coils 
are employed. 

A further feature of the set is the means adopted to 
prevent hand capacity effects. Both sides of the tuning 
condensers TA, and TA, are at a high-frequency potential 
to earth, and hand effects are troublesome unless pre- 
cautions are taken. In the set illustrated it will be 
noticed that four tuning condensers are supported on an 
ebonite strip fixed inside the ‘set. Short lengths of 
ebonite rod are fastened to the spindles of the con- 
densers and the dials are fixed to short brass rods let in 
the ebonite rods. These condensers have a capacity of 
o-0005 mfd. for the reason that large capacities help 
to give selectivity. In the case of the two tuned anode 
circuits, the selectivity of the circuits under given con- 
ditions increases with the capacity of the tuning con- 
densers, while by using large tuning condensers across the 
secondaries of the two transformers, the coils are rela- 
tively small for a given wavelength and their losses 
correspondingly less than if larger coils and smaller 
tuning condensers were used. It is not intended that 
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the whole range of the tuning condensers shoyld be used. 
The working range should be from 180° down to 
about 30°. 


Construction of Parts. 


The construction of the cbonite strip carrying the 
tuning condensers and the two neutralising condensers 
will be gathered from the drawings of Figs. 4 and 2 
and the photographs. ‘This work is not difficult, but- 
should be done carefully if the condensers are to work 
smoothly after assembly. Details of the short ebonite 
rods fitted to the spindles of the tuning condensers and 
to the brass rods fastened to the dials are shown in Fig. 
2. The strip is held in position by three brackets of 
strip brass, which must be very carefully shaped or 
the spindles will rub when the strip is fitted to the base 
and panel. | 

Fig. 5 shows the arrangement of parts on the wooden 
strip, which is used merely as a support to raise these 
parts above the base board. The parts include the valve 
holders for the valves and for the tuning coils, and 
one coupling condenser of o-00025 mfd. All three 
aermonic valve holders are fitted to a piece of wood 
measuring 2}in. x rin. x Lin. 

(To be continued.) 


QUALITY OR DISTANCE ? 


Changing Demand in the United States. 
By CARL H. BUTMAN. 


HE trend of development in broadcast receiving sets 
in the United States for the coming season, based 
principally upon the demands of listeners, is 

towards tone quality and faithfulness of reproduction ; 
simplicity in operation, selectivity, and appearance follow 
approximately in the order given. Most new sets guaran- 
tee loud-speaker operation, and some do not require 
antenna and separate batteries. An analysis of the pro- 
ducts of 73 manufacturers shows that the latest practice is 
to provide for loud-speaker volume in the majority of 
cases, the exceptions being mostly crystal receivers. Out 
of a total of 391 sets examined, all but 58 depended upon 
outside aerials, these fifty-eight using loops or being adapt- 
able to either aerials or loops. Loops are in general use 
for superheterodynes. Although 189 of the sets were listed 
as three-dial receivers, and 132 were two-dial arrange- 
ments, 70 receivers operated with a single control, show- 
ing a growing tendency towards simplicity in manuipula- 
tion, which appeals especially to the non-technical- user. 

Another tendency is towards the elimination of un- 
sightly horns, the new cone and cabinet types of repro- 
ducers being favoured ; wood is replacing many metallic 
substances in loud-speaker production. 

A number of really. portable receivers are. now on the 
American market, some of them being entirely self- 
contained. Other portables are in prospect, which indi- 
cates increased use of radio out of doors. Apparently 
few re-radiating sets are being produced. 

There are indications that the tendency in design is 
towards types which make for harmony in the living 
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rooms. On the other hand, it appears that there is a 
marked decrease in the interest in distance, and entertain- 
ing programmes from good stations nearer home seem to 
be accepted rather than transmission from a long distance. 
Some manufacturers believe that by 1926 there will be 
few interested in DX compared with the great numbers a 
year or two ago. The demand for volume has died down 
markedly, chiefly because this requirement has been met 
in most sets and 1s no longer a novelty. Prices are gradu- 
ally falling off ; this decline began late in 1924, and costs 
still seem to be dropping rapidly. 
The Passing of the Regenerative Set. 

A survey based on sales of manufactured sets by large 
retail stores in New-York and Chicago, conducted by the 
retailers, indicates that interest 1n* regenerative sets is 
practically gone. The reflex, which was next in popularity 
with the regenerative set in 1922, began to lose its status 
early in 1924. The neutrodyne achieved an important 
place in 1924 and held it until 1925, when it began to 
recede from favour on the appearance of the superhetero- 
dyne. If the present survey were based upon production 
instead of sales, the neutrodyne would be second in popu- 
larity to-day, but simple radio frequency is first now 
amongst constructors, and the superheterodyne second, 
the latter having practically maintained its position since 
its appearance on the market late in 1924. ‘‘ Supers ”’ 
are losing their popularity among the home-made sets, 
following a rapid rise to first place in preference during 
1924; neutrodynes are holding considerable interest, even 
though they fell off sharply in 1924. 
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IMPROVING SELECTIVITY. 


Practical Methods of Adapting Existing Sets for Reducing Interference. 


By F. H. 


T is while listening to the Radio Paris station to the 
accompaniment of the transmission from Daventry 
and key clicks from Kidbrooke, or receiving the local 

station with Morse signals in the background, that the 
problem of eliminating interference presents itself. A 
highly selective set is not required, however, 


sharpness of tuning will 
render the working of the 
sét more difficult and prob- 
ably bring about a reduction 
in signal strength. 

The selectivity of a set 
represents its abilitý to tune 


within narrow limits, to pro- 
duce no response to trans- 
missions taking place on ad- 
joining wavelengths. Selec- 
tivity is dependent upon two 
properties of the receiving 
apparatus. Firstly, as is 
well known, various combi- 
nations as to the size of the 
tuning coil and the setting 
of the tuning condenser may 
be used for bringing in a 
particular signal, and it is 
the relationship between the capacity of the condenser and 
the inductance of the coil that controls the limits of the 
band of wavelengths to which the set will respond. The 
other factor is resistance. This can be present in a 
variety of ways, and tends to reduce the amount of energy 
in the toned circuits. Thus, wire of too fine a gauge in 
the inductances or excessive capacity between the turns 
of the wire set up across 
an unsatisfactory insulating 
material, a poorly designed 
tuning cdndenser, a leakage 
path across the tuned circuit, 
or the dissipation of energy 
by transference to adjoining 
conductors, 

Selective Crystal Sets. 

The simplest form of 
crystal set consists of a coil 
of wire with sliding contact 
to serve as the variable in- 
ductance with crystal and 


A variable condenser con- 
nected in the aerial lead 
sharpens the tuning of the 
aerial circuit, reduces jam- 
ming, and meually brings 
about an increase in signal 
strength, though if used 
with an oscillating valve set 
renders oscillation control 
erratic. 


for Jocal | 
reception, and any endeavour to produce exceptional i 


to a given wavelength, and., 


“which tends towards bring- 
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the aerial or across the tuning coil. Of the three arrange- 
ments, the most selective is that employing the tuning 
condenser in the aerial lead, and the addition of a con- 
denser to an existing set is usually all that is required to 
eliminate the greater palt of jamming by ships in coastal 
areas. 

The sharpness of tuning is indicated, in this instance, 
by the very critical adjust- 
ment required to tune in or 
detune from the transmission, 
though the movement of the 
instrument dial should not 
always be taken as an indi- 
cation of good selectivity, 
for the change in wavelength 
which results as the dial is 
moved is dependent upon the 
ratio of the factors govern- 
ing wavelength, inductance 
and capacity. 

The next step that can be 


taken without structurally A bighly selective receiving 
¢ ; . iver i 9 rcu t separately 
altering a receiy er 1s to trans- toned aerial and. closed 
fer the connection which circuits, and variable coup- 


joins the tuning coil to the Bag ewes We CONA 


crystal detector from the end of the coil to a point mid- 
way along it. If a plug-in coil is used for tuning this 
can be achieved by substituting a home-made basket coil 
fitted with a short flexible lead from its centre point. 
This 1s joined up with the lead to the detector which 
formerly connected with the coil. Some reduction in 
signal strength may be brought about by the change, for 
the detector no longer picks up the maximum available 
potential which is developed across the ends of the coil, 
but, on the other hand, as the comparatively 16w resist- 
ance crystal is not sapping so much energy from the tuned 
circuit the oscillating currents 
derived from the aerial may 
build up to greater ampli- 
tude. 

The cutting down of the 
amplitude by the shunt 
crystal circuit is referred to 
as damping, and selectivity 
is improved by any process 
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ing ahout a reduction in the 
damping. 


When a plug-in coil is em- 
ployed with a parallel con- 
nected condenser to tune the 


aerial, selectivity can be 
improved by converting the 
circuit to a loose-coupled 
arrangement in the manner 
shown in this diagram. 
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telephone receivers connected 
across it. Better sets are 
tuned not by critically vary- 
ing the inductance, but by 
connecting a variable con- 
denser cither in the lead to 


Loose Coupling. 


The resistance of the 
aerial is always greater than 
that of a closed circuit consist- 
ing of a tuning coil bridged 
with a tuning condenser. 


This is virtually a loose- 
abel paar circait in which the 
loss of selectivity brought 
about by connecting the 


crystal and telephones 
across the coil tuning in- 
ductance is limi by 
making use of a tapping 
point 6 on the coil. 
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An obvious method of im- 
proving selectivity is to ex- 
cite a sharply tuned closed 
circuit by linking it in to the 
magnetic fields set up around 
the turns of wire used for 
aerial tuning. The nearer 
the two coils are together, 
assuming that the axis of the 
coils lie parallel, the greater 
will be the transference of 
energy fot only from the 
aerial to the closed circuit 
coil but vice versa. It is 
this re-transference of energy 
back to the aerial that pro- 
duces a curtailing of the 
energy oscillating in the 
closed circuit, “bringing about a flattening of the tuning 
by damping. 


Selective crystal circuit in 
which two tuning adjust- 
ments are provided, as well 
as a tapping | port on the 


Semi-Aperiodic Coupling. 


The separate circuit tuner is therefore more selective 
than the direct circuit, and the less the coupling between 
the two coils the less the energy transfer- 
ence; with a resulting reduction in signal 
strength, but, withal, providing improved 
selectivity. 

Loose coupling is rarely adopted, as it 
introduces two additional tuning adjust- 
ments consisting of the tuning of an addi- 
tional circuit and a control for regulating 
the extent of coupling between the two 
coils. If, however, the two coils are kept 
fairly close together and are “suitably pro- 
portioned, tuning the closed circuit will 
also bring about a tuning of the aerial cir- 
cuit and, thus, tuning can still be effected 
with a single control. This arrangement 
is referred to as an aperiodic aerial coupling 
(a term, by the way, which is not strictly 
correct, for to be truly aperiodic the aerial 
would have to possess merely the property 
of resistance), and is only slightly more selective than the 
simple circuit, though its adoption is often quite worth 
while. 


Converting a Plug-in Coil Tuner. 


Where a plug-in coil is normally used for tuning in 
conjunction with a tuning condenser which is connected 
across it conversion to loose coupling is comparatively 
easy. A single layer coil consisting of about 20 turns of 
No. 26 D.C.C. wound on a cardboard former and inserted 
through the hole in the centre of the plug-in coil, will 
provide an adjustable loose-coupled aerial winding. The 
best number of turns should be found by experiment, 
and will depend upon the size of the aerial. A small 
aerial will require a larger number of turns to produce a 
suitable optimum wavelength and provide a tighter degree 


of coupling than is desirable with a long flatly tuned 


aerial. 
If the tuning coil consists of a single layer winding, 
cylindrica] in shape, then the aerial inductance may con- 
10 
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Reaction coupling sharpens 

the tuning by reducing the 

damping in Hs aerial cir- 
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sist of a 20 to 30 turn basket coil wound with No. 26 
D.C.C. wire fitted. into one end of the coil. Another 
method consists of over-winding the coil, though card- 
board should be used as spacing between the windings in 
preference to paper or thin Empire cloth. 


Selectivity by Reaction. 


The various methods of producing selectivity in the 
aerial system, already described, are applicable in sets 
where valves are used for amplifying and detecting. The 
long-range oscillating set making use of reaction owes its 
sensitiveness to the boosting up of the oscillations in the 
aerial circuit by coupling with the amplified oscillations in 
the plate circuit of the valve. Consequently aerial cir- 
cuit damping can be regulated to any extent by adjust- 
ment of the reaction coupling, and with" the resistance of 
the aerial overcome through the amplifying action of the 
oscillating valve the tuning will be rendered exceedingly 
sharp. An oscillating valve set is a reasonably selective 


: receiver. 


The -absence of interference when using a high- 
frequency amplifier in an oscillating condition is readily 
apparent. If, however, an attempt is made to stabilise 
the high-frequency amplifier by a potentiometer applying 
a positive grid bias flat tuning will result. 
Grid current produced by making the grid 
of a valve positive must therefore be 
avoided in tuned circuits if selectivity is to 
be maintained, and this applies when detec- 
tion is brought about by a leaky grid con- 
denser biassed from the positive side of 
the filament battery. The damping and 
loss of selectivity produced by grid con- 
denser and leak detection may be reduced 
by including only a part of the tuned wind- 
ing in the grid circuit. If a tuned anode 
H.F. amplifier precedes the detector valve, 
then the positive high-tension lead may be 
connected to the centre of the inductance 
instead of at one end. 


Rejector Circuits. 
By coupling into the aerial circuit a tuned 


circuit, interference on a given narrow band of wavelengths 


can be obviated. For convenience of operation this 
coupled circuit, which may 
consist of a coil and con- 
denser similar in size to 
those connected to the detec- 
tor, is moderately tightly 
coupled with a coil connected 
in the earth lead of the set. 
The rejector circuit has the 
effect of considerably increas- 
ing the resistance of the 
aerial to oscillations of the 
particular wavelength to 
which it is tuned. 

As an interference elimin- 
ator it is inferior to the 
tuned closed circuit of a 
loose-coupled set, yet is 
easy to manipulate. 


A wave trap increases the 
resistance of the aerial cir- 
cuit on the wavelength to 
which the trap circuit is 
tuned, and is useful fur re- 
ducing interference from a 
particular station. 
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LEAD-IN SWITCH. 


A neat form of key switch for 
earthing the aerial system when the 
receiver is not in use is shown in the 
diagram. Two ebonite panels with 
square holes cut in the centre are 
fixéd to thé opposite sides of the 
window frame, and pairs of ter- 
minals and spring contacts are fitted 
on each panel. On the outside panel 
to which the aerial and earth leads 
are attached the spring contacts are 
of such a length that they press to- 


Key type lead-in switch 


gether when the shorting key is with- 
drawn, and so connect the aerial 
directly through to earth. 
ing key consists of an ebonite plug 
to each side of which is fixed a 
narrow brass contact strip. The con- 
tact strips are insulated from each 
other electrically, and, when the key 
is inserted, connect the aerial and 
earth leads through to the aerial and 
earth terminals of the set vja the 
spring contacts on the two panels. 

It will be seen that with this ar- 
rangement the person responsible for 
the operation of the receiver can 
carry the shorting key with him, so 
that no unauthorised’ person can use 
the set in his absence.—W. C. M. 
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REDUCING MICROPHONIC NOISES. 
Wireless receivers which were con- 

structed before the advent of dull- 

emitter valves are generally provided 
A 20 
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with rigid valve holders, with the re- 
sult that irritating microphonic 
noises. are experienced when the set 
is converted for use with dull-emitter 
valves. Instead of replacing the 
valve holders with others of. special 
anti-vibration design, it is possible 
to overcome most of the trouble by 
raising the set as a whole from the 
table on resilient rubber feet. Solid 
rubber feet are unsuitable, as a large 
percentage of the vibration is trans- 
mitted through to the receiver. To 
be completely successful the rubber 
feet should absorb the whole of the 
vibration, and this condition will be 


fulfilled if sponge rubber is used. 


Small unburstable balls are now 
available, having a diameter of ap- 
proximately rin. Two of these 
should be obtained and cut in two 
with a sharp, wet knife. Four hemi- 
spheres of rubber so formed may 
then be fixed to the corners of the 
base with rubber solution.—G. E. 
0000 


VERNIER CONDENSER. 


Vernier condenser movements which 
depend upon a friction drive are fre- 
quently unsatisfactory owing to irre- 
gularities in the circumference of the 
tuning dial, or to the fact that it 1s 
slightly eccentric on 
the spindle. The 
method of mount- 
ing illustrated in 
the diagram effec- 
tively overcomes dif- 
ficulties of this 
kind. 

One ọf the secur- 
ing bolts for the 
fixed vanes of the 
condenser is re- 
moved and replaced 
by a spindle P 
which passes 
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Ideas and Practical Devices. 


through a bush in the front panel and 
is secured in position with lock-nuts 
and a spring washer. The dial of the 
condenser is replaced by a pulley R 
carrying in the groove a rubber ring 
of round section. This is bolted 
against the small drum D by a coil 
spring S. The condenser dial is 
made to actuate the drum D through 
a spindle passing through a bush in 
the front panel. It will be seen that 
any irregularities in either R or D 
will be compensated for by the spring 
S.—W. T. J. 
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AUTOMATIC EARTHING SWITCH. 


By withdrawing the terminal panel 
carryiħg the connections to the aerial 
and earth terminals of the receiver 
from. the socket panel in the switch 
shown in the diagram, the aerial is 
automatically connected through to 
earth. : 

Ordinary valve pins and sockets 
are employed, and a spring contact 
strip is mounted at the back of the 
socket panel to which the aerial and 


earth leads are connected. A push- 


rod screwed to the centre of the panel 
carrying the valve pins passes through 
a hole in the socket panel, and raises 
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Vernier movement for condenser with compensated friction 


drive. 
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the contact strip off the aerial ter- 
minal when the set is in use., The 
whole success of the device depends 


TO AERIAL 
! 


TO EARTH 


Earthing switch. 


upon the construction of the spring 
- contact strip. The material for this 
strip should be carefully chosen. The 
tip of the spring and the end of the 
aerial terminal socket should be 
tinned to provide a non-oxidising 
contact.—E. T. C. 
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AERIAL TUNING. 


By means of the circuit arrange- 
ment shown in the diagram it is pos- 
sible to connect the small fixed series 
condenser across the A.T.I. for the 
purpose of increasing the wavelength 
range. 

A flexible lead with spade or one- 
plug connection is connected to the 
earth terminal, and when it is desired 
to connect the series- condenser in 
parallel with the A.T.I., the aerial 
‘lead-in is inserted in the lower ter- 
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Connecting the series aerial condenser in 
parallel. : 


minal and the flexible one-plug con- 
nection is inserted in the upper aerial 
terminal.—A. H. M. 


'oo0oo0o0 


H.T. SWITCH. 


When more than two tappings are 
taken -from a H.T. battery to a 
multi-valve receiver, it is not suffi- 
cient to disconnect, say, the negative 

12 
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side of the H.T. battery in order to 
prevent leakage. | 

It frequently happens that a slight 
leakage is taking place at one of the 
intermediate tappings, which will 
result in the exhaustion of one sec- 
tion of the battery. | 

To overcome this difficulty, the 
switch illustrated in the diagram was 
devised. 
square section carries on its upper 
surface a series of rectangular brass 
contacts let in flush with the surface 
of the ebonite. Spring contacts. are 
arranged on opposite sides of the 
ebonite rod in such a manner that 


“il 
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Switch for disconnecting H.T. battery 
_ tapping. 


they are connected together when the 
contact plates are pushed between 
them. The upper spring contacts 
are fixed directly to the terminal 
strip at the back of the receiver by 
the +H.T. terminals themselves, 
while leads are taken from the lower 
spring contacts to the appropriate 
points in the receiver circuit. The 
ebonite rod is actuated by a short 
brass rod passing through a hole in 
one side of the cabinet. The end of 
the brass rod is screwed and fits into 
a tapped hole in the end of the ebon- 
ite contact strip, so that the operating 
knob can easily be removed to permit 
the withdrawal of the receiver from 
the cabinet. With a switch of this 
kind, the H.T. battery is entirely 
isolated, and leakage currents ex- 
ternal to the battery are eliminated.— 
E. E. B., 
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WIRE CLEANER. 


A very frequent operation in wire- 
less work is the cleaning of the ends 


A long ebonite strip of | 
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of connecting wires insulated with 
enamelled, silk, or cotton covering. 
A penknife is generally used for this 
purpose, and the cleaning operation 
will be greatly simplified if a small 
notch is cut near the base of the 
blade with a smal} three-cornered 
file. Not only are both sides of the 
wire cleanéd at the same time, but 
the wire is prevented from slipping ' 
along the edge of the blade, and ex- 
cessive wear of the remainder of the 
knife blade is avoided.—H. J. M. 
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GROOVING SPACING STRIPS. 


A very convenient method of groov- 
ing wooden spacing strips for low-loss 
coils is indicated in the diagram. 

Two brass strips pivoted on each 
side of a rectangular piece of wood 
carry a double pinion wheel, which 
may be obtained from an old alarm 
clock. The bottom ends of the brass 
strips are clamped by a screw passing 
through a radial slot in the wood. In 
order to insert the spacing strip, the 
brass strips are moved into a vertical 
position. With one end of the spac- 
ing strip underneath the small dia- 
meter pinion wheel, the brass arms 
are pulled to one side, thus forcing 
the teeth of the wheel into the wood. 
The whole of the top surface may 
then be corrugated by rotating the 


Device for marking spacing strips. 


larger diameter wheel with the 
fingers. If the material used for the 
spacing strip is sufficiently soft, the 
impressions obtained will be deep 
enough to maintain the turns of the 
coil in position ; but if hard wood or 
ebonite is used, the depth of the 
grooves will have to be increased with 
a small three-square file.—F. V. N 
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HOW TO OBTAIN EFFECTIVE SCREENING. 


Eliminating Interference Picked Up in the Components of a Receiver. 
$ By R. L. SMITH ROSE, Ph.D., M.Sc., A.M.LE.E. 


i 


ROM the manner in which the terms ‘“‘ screening ’’ 
or ‘‘ shielding °’ are used by many amateur and 
even some professional experimenters, it is evident 

that the principles of this art are very little, if at all, 
understood. - It is not always appreciated, for instance, 
that there are two kinds of field which can be subject 
to screening, namely, radiation or wave fields and 
induction fields. Further, with each of these fields it 
is possible to screen either the electric or the magnetic 
helds or both. l 

To avoid misunderstanding it will 
be as well to define ‘‘ screening '’ as 
the reduction of the strength of a 
field, whether electric or magnetic, 
over a given space with a view either 
of avoiding the introduction of some 
undesired signal or of overcoming 
some bad feature of the apparatus, 
such as a tendency to oscillation as 
a result of uncontrollable retroaction. 
The reduction of interference experi- 
enced on a multi-valve receiver is 
rendered simpler if, in addition to 
improving the selectivity of the tuned receiving circuits. 
the remainder of the apparatus, which may not employ 
sharply tuned circuits, is. protected from the direct pick- 
up of signals. It is not always realised that in such 
a receiver the operator wearing head telephone can 
act quite effectively as an untuned aerial and so facili- 
tate the pick-up of signals, wanted and unwanted. To 
secure freedom from interference, therefore, it is desir- 
able to avoid this direct pick-up of signals by apparatus 
and operator, and one very effective method of doing this 
is to screen the receiver. 
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Electrostatic Screening. 


Part of the misconception of the principles of screen- 
ing has possibly arisen from the use of the term 
‘ Faraday cage ’’ in connection with wireless. This 
term 1s only strictly applicable to the case of stationary 
electric fields such as exist, for example, in the neigh- 
bourhood of an ebonite rod charged by frietion or 
between the terminals of a battery. If a hollow con- 
ductor 1s placed in such a field all the electric lines 
of force terminate on this conductor and there is con- 
sequently no detectable field inside. Probably the best 
illustration of this type of screening is the classical 
experiment carried out by Faraday, in which a large 
wooden cube of 12ft. side was covered with tinfoil and 
insulated by suspending it on silk cords. A large 
Whimshurst machine capable of producing a_ potential 
difference of several hundred thousand volts between 
brass balls, resulting in a spark two or three inches in 
length, was placed just outside the cage and one of its 
terminals was connected to the tinfoil. This machine 
Was set in operation while Faraday was inside the cube 
with his most sensitive electroscape. No indication 
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At the present time, with the widespread : ing 
use of highly selective receiving appdre- : 
: tus for broadcasting, the necessity of 
; shielding some portion or portions of 
: the apparatus from stray electric or 
magnetic fields has become a malter of 
great importance. 
The author has had a wide and varied 
experience of screening, and this article 
contains the conclusions drawn from 
many thstructive experiments. 


{ Fig. 1.— The magnetic field Fig. 


whatever was shown by this instrument, although it 
would certainly have given a deflection for, an interior 
held giving a potential difference of a fraction of a 
volt. In other words, the electrostatic field inside the 
cube was reduced by the presence of the tin-foil screen 


to ‘at least one-millionth of its strength just outside. 


In a similar manner, if the machine had been placed 
inside the screen, no detectable field would have been 
found outside. Subsequent experiments showed that it 
was not necessary for the screen to be continuous, and 
that perforated metal or wire gauze 
Was quite as efficient for the screen- 
of electrostatic fields. Since 
these fields are quite stationary, the 
screen becomes what is termed an 
‘equipotential surface, f.e., all points 
on its surface assume the same poten- 
tial, and by connecting any point to 
earth this potential is reduced to zero. 
In wireless apparatus, however, the 
only electrostatic fields present are 
those between the terminals of a 
battery or direct-current generator, 
and there is usually no point in screening these fields. 
The fact that it is sometimes necessary to screen a 
generator is explained by the presence of ripples on the 
nominally direct-current supply. In other words, these 


_ripples represent an alternating current superimposed on 


the direct current, and the problem becomes one of 
screening an alternating field. In general, a screen 
placed in an alternating field has currents and potentials 
in it which are different at different points, and it is 
therefore an arbitrary point as to whether any improve- 


2.=— A series of rings 
arranged to screen a plane area 
from a verte magnetic field. 


oh Se a conducting ring is 
‘opposed by the current which 
it induces in the ring. 


ment can be effected by connecting any particular point 
to earth, since this will not reduce the potential of the 
whole screen to zero. 

Tet us now consider the principles and modes of 
screening which may be adopted in the case of wireless 
apparatus. 


Screening Magnetic Fields. 


Suppose that we place a single closed loop of wire 
in an alternating magnetic field, as depicted in Fig. 1. 
The elementary laws of electromagnetic induction can 
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be applied to such a case and show that the result will 
be the flow of an induced current in the ring, which in 
turn produces a secondary magnetic field inside the ring 
in a direction opposite to that of the primary field. In 
normal cases in which the loop is reasonably small for 
the wavelength employed, and its resistance is low, this 
secondary magnetic field will tend to eliminate the 
primary field within the ring, and to increase the field 
just outside the ring. 

We have thus obtained a space within the ring which 
is ‘screened ” from the effect of the original magnetic 
field. By placing a number of such loops side by side 
over a plane the dimensions 
of the screened area can be 
considerably increased. It 
will readily be seen that 
such a collection of 
loops can be. replaced by 
a sheet of ordinary wire 
‘rabbit netting.” The 
efficiency of the screening will depend upon the stout- 
ness of the wire and the mesh of the netting employed. 
Definite figures will be given later for several standard 
sizes of netting. : 

Now the reduction of the field by such a sheet extends 
only to a comparatively short distance on either side of 
the plane of the loops, for the path of the secondary 
field is only parallel to the primary field while actually 
passing through the sheet. On either side it tends to 
curve back on its return path although the distance at 
which such curvature becomes serious increases with the 
size of sheet employed. 

Now supposing that instead of placing several loops 


Fig. 3.—An arrangement of 

loops giving more effective 

screening for fields parallel 
to the axis of the loops. 


side by side, as in Fig. 2, they were placed one behind _ 


the other on a common axis as in Fig. 3. It is now 
evident that the screened space comprises a cylinder 
enclosed by the rings, but—and this is the important 
point—the rings are only effective in neutralising a mag- 
netic field which is per- A 
pendicular to their planes. 
For a magnetic feld 
parallel to the plane of 6, 
the loops no currents are 
induced in them and hence 
no reduction of the field o 
can result. i 
The efficiency of the 
screening of such a series 
of loops can be obtained 
experimentally 
by measuring the relative AD 
strengths of wireless Fig. 4.—Six closed loops arranged 
signals inside and outside T¥tally at right ae to screen 
the screen. The fol- 
lowing results were obtained by the use of a frame coil 
receiver inside a screen constructed on a wooden frame- 
work of dimensions, 6ft. cube. With two loops of 
6ft. sides arranged in parallel planes at a distance 
of 6ft. apart, the field at the centre of the cube was 
reduced by about 5 per cent., j.e., the signal strength 


1 These experiments were described in detail by Mr. R. H. 
Barfield in Evcperimental Wireless for July, 1924, p. 570. 
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obtained inside the cube was about g5 per cent. of that 
obtainable when the whole screen was removed. As 
further closed loops were added in between these two 
extremes the field within become weaker and weaker 
until, when the cube was covered with 44 loops in parallel 
planes, the strength of field at the centre was only 1o per 
cent, of its value outside and well away from the screen. 
It is, of course, to be understood that such loops are 
only effective for magnetic fields at right angles to their 
planes, for a magnetic field parallel to the loop cannot 
induce an e.m.f. therein, and consequently no current 
will flow and no reduction or screening of the field will 
result. This point was quite well demonstrated in the 
above experiments. 

A little consideration of. 
this case will show that in 
order to screen a given space 
from an alternating magnetic 
field in any direction it is 
essential to have the space 
enclosed by a combination of 


three series of loops whose 
planes are mutually per- 
pendicular to each other. 


Fig. 5.— Faulty screen in 
which only the end suriaces 
are effective in screening 
felds perpto uae to A B 


Fig. 4 indicates a cube com- 
posed of three pairs ‘of loops 
(A, B, and C) arranged 
mutually at right angles. In order to increase the dimen- 
sions of such a space each loop may be replaced by a 
sheet of gauze or netting. l 


The Screening of Large Spaces. 


In the above manner one sees how a large space, such 
as a room or shed, can be shielded from an alternating 
magnetic field by surrounding it with a screen of wire 
gauze or netting. If, as is usual, the screen is made up 
with plane sides it is important that adjacent edges be 
well connected together. as otherwise one of the sets of 
loops becomes open-circuited, when its screening pro- 
perties would disappear. For example, suppose a cube 
of netting is made up as in Fig. 5 with all edges 
efficiently joined or bonded except along AG. Then 
only the end surfaces of the cube are effective in screen- 
ing fields perpendicular to A B C D, whereas by 
bonding the edge AG a very large number of inter- 
mediate loops is brought into action and the screening 
properties for such fields is much more efficient. This 
question of making adequate connection at all points 
which are to form part of conducting loops is found to 
be of the utmost importance in screening. 

Reverting now to the experiments carried out inside 
a skeleton wooden cube of 6ft. sides, it was found that 
when this cube was completely covered with ordinary 
galvanised iron wire netting of 2in. mesh the field within 
was reduced to about 10 per cent. of its ‘< unscreened ”’ 
value for all directions of arrival of the waves. When 
the mesh of the netting was altered to rin. the field 
strength was reduced to about 4 per cent. The actual 
value was found to vary slightly over the commercial 
range of wavelengths, the screen being most efficient at 
the shortest wavelengths as indicated by theory. 

Here is a type of screen which is in a very practicable 
form for the purpose of screening whole scts of receiving 
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How to Obtain Effective Screening.— 
apparatus, for it is a comparatively simple matter to 
cover the whole of the inside of a receiving room with 
wire netting. For example, a wooden hut containing sets 
of receiving or measuring apparatus\can be screened in 
this manner by simply lining the interior of the hut with 
wire netting. For most purposes the ordinary rin. mesh 
size will be suitable, but if greater efficiency of 
screening is required the additional cost of the $in. or 
even smaller size may be justifiable. The netting is 
simply attached as a lining 
to the interior (walls, floor, 
and ceiling) of the hut or 
room, no insulation being re- 
quired. The netting on the 
floor can be conveniently 
covered with linoleum to save 
wear on the Wire, and also 
to facilitate sweeping the 
floor. Care must be taken 
to board over the slits which 
will occur where adjacent 
strips of the netting meet, so 
as not to leave gaps in the conducting loops in any place. 
Windows can usually be covered over directly “without 
any special modification. In the case of doors, the whole 
wall containing the closed door can first be covered and 
then the netting can be slit round the door to permit of 
its opening. Since these slits will form only part of 
the wall, they will cause practically no loss of screening 
efficiency, but as an additional precaution a simple kind 
of spring contàct can be arranged to short circuit the 
gap at frequent points around the door when it is closed. 
To give some idea of the efficiency of such a type of 
screen the following case may be quoted. A sensitive 
type of receiver used inside an unscreened hut with an 
ordinary Igranic coupling coil as the receiving frame 
gave adequate loud-speaker strength on the signals from 
a transmitting station about 12 miles away. When the 
receiver was placed insicle a hut, screened with rin. mesh 
netting in the manner above described, the signals were 
reduced to inaudibility in the telephones. Such an 
arrangement is of very great advantage in some experi- 
mental work in which it is necessary to be sure that a/J 
the signals are being picked up on the aerial or loop 
outside the screen, and that, contrary to the usual 
arrangement, no appreciable proportion is being picked 
up direct on the coupling coils of the tuner or upon the 
transformer or other coupling coils of the amplifier. 
This in itself may effect the reduction or even the 
complete elimination of interfering signals on wavelengths 
adjacent to that to which the aerial circuit is tuned. 
Those experienced at direction-finding work will also 
appreciate the fact that the use of such a screened room 
prevents the operator, when wearing the telephones, from 
acting as an antenna and so contributing to the received 
signals. 


BOX COVER OF COPPER 


- OSCILLATOR 
WITH BATTERY: 


MERCURY IN 
. IRON TRAY 


Fig. 6.— Experiment to show 

that screening is not complete 

until the screening box is com- 
pletely closed 


The More Complete Screening of Smaller Spaces. 


When, as frequently happens, it is required to reduce 
the field to less than 3 or 4 per cent. of its initial value, it 
is necessary to take many additional precautions. From 
the fact that the reduction of the size of mesh of the net- 
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ting brought about a greater screening capability one 
would expect, if the netting were replaced by a solid sheet 
of metal, a very great reduction in the field. strength 
inside. Although it is not usual to require to screen large © 
spaces in this drastic manner, the writer can recall one 
instance of a commercial receiving station in which the 
whole of the apparatus, except the frame aerial, was in a 
room lined completely with solid copper sheets, all joints 
being well sweated over and an elaborate contact arrange- 
ment being used at the door. This, however, represented 
a rather extreme case in which it was necessary to eliminate 
interference from a high-power spark transmitting station 
only a few miles away. 


Screening with Metal Sheets. 


The essential principles of practically complete screen- 
ing with solid metal sheets can be very nicely demon- 
strated by an experiment which can easily be carried out 
with the aid of a valve oscillator in the neighbourhood 
of a sensitive receiver. Take any form of low-power 
valve oscillator, operating from, say, a six-volt battery, 
and place it in a shallow iron tray, which is then filled 
with mercury to a depth of about half an inch. Next con- 
struct two metallic boxes, without lids, and of a size to 
just easily cover the oscillator and rest on the bottom of 
the tray (see Fig. 6). One of these covers should be made 
of tinned iron sheet of about 2X gauge, and the other of 
copper sheet of the same thickness. As the detector of 
the local oscillating field it 1s convenient to use a frame 
coil connected to a six-valve amplifier or to a supersonic 
heterodyne receiver. In either case some arrangement 
must be provided by which the set can be made to hetero- 
dyne the oscillations received from the oscillator in the 
tray as in the usual reception of continuous wave signals. 
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TINNED -IRON 
SHEET 


. TINNED- IRON 
TWO LINE PLUG \" SHEET 


CONNECTOR I|- SCREEN FOR LEADS 
y CONNECTED TO OUTER 
LINING OF BOX 


Fig. 7.—Sectional plan of screened oscillator, showing method of 
leading out oes connections. - 
With its cover removed, adjust the oscillator to function 
on a suitable wavelength and tune in the resulting con- 
It will probably be found 
that the resulting beat note is very loud and can be heard 
several yards from the telephones, even when the oscil- 
lator is placed at a distance of rooft. from the coil 
receiver. 
Now take the tinned-iron box and place it gradually 
over the oscillator in the tray of mercury. As the box 


32 
s 


NOVEMBER 18th, 1925. eee 
How to Obtain Effective Screening.— 

begins to envelop the oscillator it will be found that the 
intensity of the beat note in the telephones rapidly de- 
creases, and it will be desirable to move the oscillator 
and tray up to within a foot or two of the receiving coil. 
In this position the note in the telephones will still be 
distinctly audible so long as a gap remains between the 
wpen end of the box and the mercury; but, immedi- 
ately this gap is closed and metallic contact is made over 
the whole of the open end of the box, the signal suddenly 
becomes inaudible. If the box is raised at one side only 
the signal suddenly reappears as soon as the surface of 
the mercury breaks contact with the metallic edge of the 
box. This effect is most marked and demonstrates m a 
very interesting manner the necessity for good metallic 
contact at all edges if anything approaching complete 
screening is to be attained. A word of warning is neces- 
sary to the experimenter here, to the effect that mercury 
has a very destructive action on solder, and the seams of 
the boxes should be carefully inspected at times to make 
sure that they are still adhering together. A more satis- 
factory job for experiments of this nature is to utilise 
iron boxes with the joints welded over. 


Faulty Contact at Joints. 


If now the iron box be removed and the copper box 
placed over the oscillator it will probably be found that 
the signal in the telephones can still be heard when the 
box is resting on the tray and its open end is immersed in 
the mercury to a depth of half an inch. 

Similar results will be obtained if the oscillator is 
placed inside the box and a metallic lid is soldered down 
all round. Such experiments are rather laborious, but 
they àre a good test of the skill of the tinsmith, since, in 
the case of the iron box, it will be found that a gap or 
a ‘‘ dry soldered ’’ joint as short as half an inch will make 
all the difference in the ability to detect an external field 
from the oscillator. _ These experiments show, therefore, 
that it is only possible to screen a valve oscillator com- 
pletely by placing it inside a sealed box of tinned-iron 
sheet of sufficient thickness to prevent the direct penetra- 
tion of the high-frequency magnetic field through it. In 
this respect iron is found to be far superior to copper, a 
result which is in complete accordance with theory. For, 
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Fig. 8.—Sectional elevation of screened oscillator, showing control 
connections. 
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in this case, the screening action is due to eddy currents, 
and the magnetic permeability of the material enters into 
the formula expressing the reduction in field strength. 
Although it is very difficult to make quantitative measure- 
ments, it can be deduced that the somewhat drastic screen- 
ing methods mentioned above result in a reduction of field 
intensity to about one-millionth of its original value. In 
certain cases of components for wireless receivers, such 
as coils or intervalve transformers, it is possible to place 
the whole component inside a small ‘‘ tin’’ box with all 
joints soldered up, the insulated leads being brought out 
through the smallest possible holes. In many cases, 
however, it is naturally not very convenient to use screen- 


OUTPUT 


SCREENED TWIN 
LEAOS 


| If CONNECTING PLUG 
ry (SCREENEO) TO INNER 
COUPLING COIL 


Fig. 9.—Exterior plan of the oscillator. 


ing boxes with either soldered-down lids or with mercury 
seals, and in the following section a description is given 
of several practical screening arrangements, which, while 
not giving perfect screening, provide a protection which 
is sufficient for most purposes. 


Practical Design of Screening Boxes. 


One of the most satisfactory arrangements for a screen- 
ing box is that in which the apparatus is contained in a 


box covered with metallic sheet, and this box is then fitted 


with a lid which envelops it to its full depth, and which 
is similarly covered with metallic sheet. The writer has 
applied this type of construction to the design of a 
screened oscillator which has given very satisfactory use 
with wireless direction-finders and signal intensity measur- 
ing instruments, but it will be evident that the same design 
may be applied to the screening of any other instruments. 
Experiments had already shown that the next best arrange- 
ment to a sealed box was the provision of a tightly fitting 
lid with deep overlap, making good contact with the box 
over a large surface. The details of the design can be 
seen from the drawings in Figs. 7, 8, and 9. Both the 


box A and lid B are constructed of $in. five-ply wood, 


lined inside and outside with stout tinned-iron sheet of 
thickness 2X. A lid C of depth 2in. is provided to com- 
plete the inner sheet metal lining, and the outer lid B 
is a tight driving fit over the box A to ensure good metallic 
contact between the respective surfaces. 

Ebonite connecting pieces are used between the control 
handles on the top of the lid and the variable condenser, 
and the switches for filament current and inductance tap- 
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pings within the box. Where they pass through the small 
apertures in the lid the controls are provided with metal 
bushes which make spring contact with the outer lining 
of the box. A separate coil is used within the box ,to 
couple to the oscillator inductances, and leads from this 


coil are brought out through the side of the box by a tele- - 


phone jack and plug connection. The jack is mounted 
inside the box, as shown in Fig. 7, and the plug is pushed 
-through holes in lid and box, which are only in alignment 
when the lid is in its final position over the box. The 
plug is screened by a metal shield in contact with the 
outer lining of the box, and the connections are taken 
through a metal-sheathed twin flexible conductor to a 
double D-shaped coil: forming half the outer coupling. 
Leads from the other pair of D-shaped coils are taken 
to the output terminals mounted on ebonite at the side 
of the box (see Fig. 9g). 


Merits of the Design. 


The following points may be emphasised in regard to 
this screened oscillator :— 

(1) The entire contro] of the oscillator is obtained from 
outside, and it need never be opened except for inspec- 
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TINNEO IRON SHEET 


TINNED -IRON SHEET 
Fig. 10.—Screening box wjth close fitting bolted—down lid. 


tion or replacement of either the valve or battery. A dull- 
emitter valve is used and operated from dry batteries, and 
a small hole is provided in the lid which enables the 
user to ascertain that the valve filament is incandescent. 

(2) The opening-up of the oscillator, when necessary, is 
a moderately simple operation. It entails the removal of 
the connection plug, control handles, and the two screening 
lids. Owing to the tight fit between the box and its lid, 
which makes for efficient screcning, the user will appre- 
ciate the advantage of the fact that opening-up is not ‘a 
frequent operation. 

(3) Close metallic contact is obtained at all points in 
the paths by which the high-frequency currents require to 
fow in order to prevent the penetration of the oscillatory 
fields to the outside of the box. 

(4) No part of the primary oscillator circuit is outside 
the inner metal lining. Leads from the secondary circuit, 
which is untuned, are brought out by a screened conductor 
to an astatic coupling coil arrangement. The other half 
of- this astatic coupling forms the output circuit to the 
measuring instrument. This coupling forms a convenient 
means of varying the strength of the output oscillation. 

For some measurement purposes it is desirable to be 
able to measure and control the value of the oscillatory 
current generated. For this purpose a heater and thermo- 
junction, preferably of the non-contact type, may be 
mounted inside the box, and connected in series with the 
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condenser of the valve oscillator. Leads from the thermo- 
junction are brought out to a sensitive galvanometer 
through a plug and jack arrangement similar to that 
already described. Since these leads only carry direct 
current, little deterioration of the screening properties of 
the box will result from their use._ 


' Screened Box with Bolted-down Lid. P 


One method of av oiding the somewhat clumsy proper- 
ties of the enveloping lid design described in the last 
section is to use a flat lid, and bolt this down securely 
to the box. The box containing the necessary apparatus 
to be screened is lined with tinned iron sheet inside and 
outside. In this instance it is important to secure a 
very well-finished plane surface to the open end of the 
box, and except at the corners where they are unavoid- 
able, no joints should occur along this edge. The sheets 
of tinned iron should be carefully bent over the box 


edge and sweated together with a good fin. overlap at a 


convenient point down the inside of the box. If desired, 

an inner, loosely fitting lid may be fitted to the box, as 
described in the preceding section. For the fitting of the 
main lid a number of No. 2B.A. screwed rods are let 
into the open edge of the box at distances of not more 
than four inches apart, as shown in Fig. 10. When they 
are fitted into position, these rods are all soldered to 
the covering of the box, being careful not to allow the 
solder to spoil the piane surface of the edge of the box. 
The lid of the box is simply a flat. well-made wooden 
panel, of gin. to in. in thickness, and covered all over 
with tinned iron sheet. Great care must be taken to 
secure a good flat surface all round the edge where the 
lid is to make contact with the cpen top “of the box. 

Holes are drilled at the requisite intervals at th@ edge 

of the lid to enable the latter to fit over the bolts fixed 
to the box. After placing the apparatus inside the box 
and arranging any external controls in the manner de- 
scribed in connection with the previous design, the lid is 
fitted over the box and screwed down with wing nuts, as 
shown in Fig. ro. The most important details to be, 
attended to in the construction of this type of box are: 
first, securing an accurate fit between the surfaces of 
the lid and the top edge of the box; and, secondly, 
screwing down the lid tightly to make efficient contact 
with the box at every possible point. If an oscillator 
is placed within the box and a frame coil receiver set 
up ‘in the neighbourhood, as in the experiments previously 
described, the effect of screwing down the lid can be 
experienced with some quite surprising results. When the 
nuts are slack the placing of a heavy weight upon the lid’ 
will give a very noticeable drop in the strength of signal 
due to the stray field from the box, illustrating the import- 
ance of securing adequate contact between the box and 
its lid at all points. 


Screened Box with Spring Contact Lid. 


While the type of box deseribed in the previous section 
possesses excellent screening properties, and is very useful 
for many purposes in connection with wireless measure- 
ments, the operation of removing the lid is a somewhat 
long and tedious process. In some cases this disadvan- 
tage may be so serious that a more convenient arrange- 
ment may be sought, and one very practical alternative 


3I 


NOVEMBER 18th, 1925. 


How to Obtain Effective Screening.— 

is illustrated diagrammatically in Figs. 11 and 12. This 
design is particularly applicable to the screening of whole 
sets of receiving apparatus, other than the loop or aerial, 
in order to avoid the direct pick-up of signal by the 
tuning or amplifying circuits, and so to enable the ob- 
taining of, among other things, increased selectivity of 
the receiver as a whole. Now in screening apparatus 
from incoming signals it is as well to remember that, 
for all practical purposes, the magnetic field in the 
arriving waves is always horizontal. We have already 
seen that, in order to screen apparatus from the effects 
of such horizontal fields, it is necessary to employ shects 
of metal or closed loops in vertical planes. If, then, we 
place the apparatus in a box with its opening at the top, 
only the four sides will form vertical screens, and we 
rely entirely upon the good contact made between the 
lid and the box in order to bring into action the large 
number of other vertical loops which are necessary in 
order to give adequate screening all over the box. If, 
however, the box is turned over on to its side it is evi- 
dent that we have now available a large number of ver- 
tical loops quite additional to those formed by the vertical 
sides of the box. Such an arrangement, even without a 
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Fig. 11 m enag box with Fig. 12.—The Hd in position 
spring contacts between the showing arrangement of re- 
metal—covered lid and sides. ceiver controls. 


lid, will thus give better screening from incoming signals 
than the same box with its opening at the top. Although, 
for the best results, it is still necessary to provide a lid 
and to make good contact between the box and lid, this 
is not now so vitally important as with the first arrange- 
ment. This fact can easily be verified by any experi- 


menter by placing a small self-contained receiver, with 


no outside coil or aerial, inside a screened box and ascer- 
taining the extent to which signals may be received with 
the box arranged in the various positions indicated. 


** Elektrisches Fernsehen, Fernkine- 
matographie und Bildferntbertragung.’”’ 
By Dr. W. Friedel. Pp. 176, with 153 
illustrations. 

*‘Mikrophon und Telephon.” By Dr. 
W. Mönch. Pp. 162, with 82 illustrations, 

Being Parts 2 and 3 of “Die Hoch- 
frequenz-Technik.’’ Published by Her- 
mann Meusser, Berlin. Price each 8 mks. 


* The White Château.” A play broad- 
cast by the B.B.C. on Armistice Night, 
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Figs. 11 and 12 illustrate the design of a screening 
box, which makes use of the above principle, and is also 
fitted with a lid, which, while being easily detachable, 
is also provided with an efficient arrangement of spring 
contacts to add to the screening properties of the box. 
Although in Fig. 11 the wooden box is shown as com- 
pletely covered with tinned-iron sheet, it would prob- 
ably not be very serious if this covering were omitted 
from the inside. The box is seen to be provided with 
a shelf on which the receiver may be placed, while the 
batteries are situated below. The main portion of the 
lid is of in. deal, covered with tinned-iron sheet, while 
the sides are hollow, and should be arranged to give at 
least three inches of overlap when the lid is placed in 
position over the box. .To provide adequate contact, 
springs of hard brass strip about din. wide are fixed as 
shown at about 2in. apart all round the inside of the 
lid. The outer ends of these springs are soldered to the 


lid, while the other ends are free to move in slots as 


shown. If the whole of the metal work is carried out 


carefully the lid will be practically supported on the 


springs, which will make very good contact with the 
metal covering of the box. Fig. 12 shows a sectional 
view of the box with the lid in position, and also illus- 
trates one method by which adjustments to the receiving 
apparatus may be carried out without removing the lid. 
A removable control handle is inserted through a hole 
in the lid about half an inch in diameter, and engages 
with a simple keying arrangement fixed to the spindle 
of the variable condenser or other component which re- 
quires adjustment. By this means the cutting away of 
the lid for the purpose of external controls is reduced 
to a minimum. 


Mounting Coils in the Receiver. 


In concluding this section a useful hint may be con- 
veyed to the experimenter who is really desirous of re- 
ducing to the minimum the stray pick-up of signal 
e.m.f. on his receiving apparatus. Since, as mentioned 
above, the magnetic field in wireless waves is, for all 
practical purposes, horizontal, any coil or loop of wire 
forming part of a receiving circuit will have a maximum 
e.m.f. indaced in it when its plane is vertical, and zero 
e.m.f. induced in it when its plane is horizontal. It is 
therefore advisable to arrange all such coils and loops of 
wire in a horizontal plane. 

While this applies particularly to coupling coils, 
which are almost invariablyearranged with the plane 
of the windings vertical, it should also be observed 
in regard to the remainder of the high-frequency 


circuit. 


by Guy Hampnett. Pp. 71. Published 
by W. Foulsham and Co., Ltd., London. 


Price 1s. 
seesseressrsseortereneemeeverseososonos ‘6 Broadcast.” A novel. By John 
l Mackworth. Pp. 285. Published by 
sete ee Rl a Longmans, Green and Co., London. 
Price le, and NOTgar’, Price 7s. 6d. net. 
m An A.B.C. to Wireless Entertain- **L’Emission d’Amateur.’ By J. 
A guide to what you hear. Labone. Second edition. Pp. 91, aah 
Plots of opera, 36 diagrams. Published by La T.S. F. 


Moderne, Paris. Price § francs. 
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News of the Week in Brief Review. 


WIRELESS IN FRENCH HOSPITALS. 
The value of a broadcast receiver in the 
hospital ward is being recognised in 
France, Radio Toulouse having opened a 
fund for the installation of receivers in 
local hospitals. 
0000 


; LICENCES. 
During September the number of 
-British wireless receiving licences issued 
showed an increase of 41,500 over the pre- 
ceding month, bringing the total number 
issued to 1,464,500. At the end of 
September, 1924, the number was 998,607. 


0000 


PERUVIAN PRUDENCE. 

The Peruvian broadcast listener, we 
understand, never thinks of calling his 
home a castle. This should save a certain 
amount of heartache, for the Government 
of Peru has decided to enforce the wire- 
less law calling for the inspection of all 
„radio installations. A ‘tax of one Peru- 
vian pound per annum is levied on each 


set. ‘ 
0000 


MORE POWER FROM BRESLAU. 

Shortly increasing its power to 10 kilo- 
watts, the Breslau broadcasting station is 
also to have a net aerial mast 325 feet 
high. Experimental transmissions under 
the new conditions will begin in the near 
future. Breslau will have a satellite in 
the Geliwitz relay station in Upper 
Silesia which will transmit Breslau’s pro- 
grammes with a power of 15 kilowatts. 

ooo0o 


BROADCASTING IN THE RHINE 
DISTRICT. , 

A reminder of the pending withdrawal 
of the Allied troops from the Rhine area 
is furnished by the announcement that a 
powerful broadcasting station is to be in- 
stalled at Cologne or Dusseldorf. A 
maximum power of 20 kilowatts may be 


employed. 
0000 


A HERTZ MEMORIAL. 

A monument to Heinrich Hertz, the 
illustrious physicist and first experimenter 
with electro-magnetic waves, has been 
unveiled at Leipzig by Dr. Schröter, of 
the Telefunken Gesellschaft. In the 
course of his address, Dr. Shroter 
announced the success of researches con- 
ducted in collaboration with Dr. Karolus 
which would increase the speed of trans- 
mission and reception of wireless pictures. 
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INVENTORS. PLEASE, 

The Institute of Patentees, which has 
received fromethe War Office a long list 
of requirements, invites suggestions re- 
garding secret wireless and the trans- 
mission of speech by light. 

: 0000 


“ BLACK-HEARERS ” BEWARE! 


An unpleasant epidemic is said to be 
sprèading over Germany in the form of 
‘‘licence-fatigue."’ Interest in the broad- 
cast programmes was'never greater than 
at present, but the Post Office officials 
report a definite decline in the number of 
licensed listeners. According to a 
Times correspondent, severe measures 
are likely to be adopted shortly in the 
punishment of offenders, who are known 
in Germany as ‘“‘ black-hearers.” 


LEAGUE RECOGNISES ESPERANTO. 


Esperanto has been officially recognised 
by the League of Nations as a ‘‘ clear ” 
language for international telegraphy. 


0000 j 
SHORT WAVES FROM HOLLAND. 
Short wave experimenters will be 


interested to learn that transmissions on 
42 metres are now conducted by the Dutch 
Colonial Ministry at The Hague, usin 
the call sign PCUU. The Ministry o 
Posts and Telegraphs transmits on 25 
metres with the call sign PCMM. 


oo000 


CANADA'S SPECIAL TRANSMISSION. 

The special anniversary transmission 
from CNRA, Monckton, Canada, on the 
night of November 6-7th for the benefit 


AUTOMATIC DIRECTION FINDER. Major Basil Binyon demonstrating his new D.F. 

instrument before the Wireless Section of the Institution of Eiectrical Engineers. The 

device automatically points in the direction of a distant transmitting station, and its 
value to navigators would thus be immense. 
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of British amateurs achieved a fair 
measure of success. Listeners at the 
Canadian National Railway’s offices in 
London, Manchester and Southampton all 
reported reception, and the programme 
appears to have been picked up by a 
number of amateurs in different parts of 
the country. Pere 


AMATEUR AND AN S.O.S. 
A Dublin wireless amateur named 
- Buckley was instrumental in securing aid 
for the Cardiff steamer ‘‘ Pencisely ” 
which sent out an S.O.S. at midnight on 
Saturday, November 7th. Hearing the 
distress call Buckley telephoned to the 
Howth civic guards, who thereupon dis- 
covered the vessel drifting at tne entrance 
to Dublin Bay. A tug brought her into 

harbour. aaa 

THE WIRELESS DOCTOR. 
Medical diagnosis and advice by wire- 
less is becoming a regular practice at sea. 
During the recent Atlantic hurricane, in 


which the American steamer “ W. D. 
Anderson ”’ sustained severe damage, the 
captain was seriously injured. There 


being no doctor on board advice was ob- 
tained by wireless from the medical officer 
of the ‘‘ Mauretania.” 
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CARILLON CONCERTS BROADCAST. 


Few musical instruments give a more 


faithful broadcast reproduction than tne' 


bell, a fact. which has been proved on 
more than one occasion by the B.B.C. 


Readers may therefore be interested to, 


learn that every Sunday evening a 
carillon. concert is broadcast by WGY, 
Schenectady, New York, from tne belfry 
of the Park Avenue Baptist Church. 
This carillon consists of 53 bells cast in 
Belgium, and is played by the noted 
Belgian carilloneur, M. Anton Brees. 
British amateurs should listen on 380 


meters between 12 and 12.30 a.m. 
(G.M.T.) on Mondays. 
13 
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LIFEBOATS AND SHIPS’ WIRELESS. / 


That the use of wireless at sea does not 
lessen the need for an efficient lifeboat 
service was a point emphasised in the 
speech of Commander Steel at the recent 
annual meeting of the Dundee branch of 
the National Lifeboat Institution. It 
would have been as true to add that ships’ 
wireless has increased the opportunities of 
life saving, and that the necessity for an 
efficient Fteboat service was tnerefore 
greater than ever. 
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POST OFFICE WIRELESS PROSECUTION. 
Before Mr. Mead at Marlborough St. 


Police Court, on November 12th, Mr. 
Robert Moffat Ford pleaded “Not 
Guilty ”° to the three charges of establish- 
ing a station, installing a wireless appara- 
tus, and working it. 

The defendant said it seemed hard that 
a private citizen had his premises forcibly 
entered by the police, and that he should 
have no opportunity of inquiring into and 
obtaining redress. 

Mr. Edward Shaughnessy, assistant- 
engineer-in-chief to the G.P.O., said that 
the apparatus taken from Mr. Ford's 
house had been found to work satis- 


701 


factorily when a cat-whisker and tele- 
phones were added. 
The case was adjourned for a fortnight. 
cocoon 
ANOTHER CALL SIGN AT NAUEN. 


In view of the note in our issue of 
November 4th on the short wave trans- 
missions from Nauen, the following infor- 
mation, kindly forwarded by the Director 
of Transradio fur Drahtlosen Ubersee- 
Verkehr, may be of additional interest. 

A short wave transmitter at Nauen, 


BROADCASTING IN PERU. Two 
interesting photographs of the 
newly opened station OAX at Lima. 
The upper picture clearly shows 
that Peru has nothing to learnin the 
construction of an excellent an- 
tenna system. The standard 
Marconi broadcasting equipment 
will be readily recognised in the 
lower photograph which was taken 
in the control room. 


using the call sign AGA, works 
daily with the Argentine on a 
wavelength of 26 metres, trans- 
missions beginning at 8 p.m. (G.M.T.), 
and usually continuing until 7 or 
8 o'clock in the morning. In addition 
short wave tests are being carried out by 
the Telefunken Company from the same 
station with the call sign POF on 13 and 
18 metres, and with the call sign POW 
on 28 metres. The last-named transmit- 
ters employ a power of 50 kilowatts, while 
AGA uses 10. 
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LONDON’S WIRELESS LINK WITH 
THE ARCTIC. 
Commercial messages may now be sent 
by wireless from London direct to 
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Aklavik, in the delta of the Mackenzie 
River and within 60 miles of the Arctic 
Ocean. This is rendered possible by the 
opening of the public wireless station at 
Aklavik, which constitutes the last link 
in a chain of four stations connecting the 
Arctic regions with Edmonton, the capital 
city of Alberta, over a distance of 1,700 
miles. The intermediate stations are 
situated at Fort Simpson, on 
Mackenzie River, and Fort Smith, cn the 
‘Slave River. 

Messages from London to the Arctic art 
telegraphed to Ottawa, whence they are 
wirelessed across Canada to Edmonton, 
and relayed north to Aklavik. 


o000 


@ WIRELESS IN THE LIBRARY. 


Anticipating the winter demand, the. 


Fulham Public Libraries have issued a 
catalogue of available wireless books with 
careful outlines of the scope of every 
volume. Bravo, Fulham! 


e000 | 
BROADCAST ZEAL IN SWEDEN. 


A year ago the number of broadcast 
receiving licences in Sweden amounted to 
approximately 6,000. There are now 
more than 75,000 


oooc 
ATMOSPHERICS AND A GUARANTEE. 


Atmospheric conditions were respon- 
sible for a novel lawsuit recently heard 
in Mecntreal. The plaintiff sued for the 
recovery of the purchase price of a 
receiver, bought under a guarantee, 
claiming that the set did not function. 
The defendants, however, showed that a 
similar instrument had been operated 
with success in another part of the city, 
and maintained that the poor results 
obtained by the plaintiff were due to 
adverse atmospheric conditions. 

The judge accepted this explanation, 
and the case was dismissed. 
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TACKLING THE CANADIAN HOWLER. 


Fifty per cent. of the ‘‘ preventable 
interference ’’ to broadcast reception in 
Canada is caused through the incorrect 
use of regenerative sets, according to a 
special survey which has been carried out 
by the Canadian Department of Marine. 
A circular showing how re-radiation can 
be avoided has been distributed among 
Canadian broadcast listeners, and it is 
hoped that in consequence the local ether 
may soon become more commodious. 
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THE NORTHOLT “MUSH.” 

The continuance of the annoying inter- 
ference from the Northolt wireless 
station to listeners who attempt to pick 
up distant transmissions has led a Daily 
Mail reporter to seek an explanation 
from the General Post Office. 

Admitting the existence of Northolt’s 
“mush, an officfal said: ‘ The 
engineers are taking all possible steps, 
but it is not an easy matter. It is very 
difficult to know even the actual cause 
and how to eliminate it, but “the 
engineers are doing all they can.” 
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A GAMUT OF VALVES. 
military signa 


BELGIAN CONGO AND WIRELESS. 

Tho building of a high power wireless 
station in the Belgian Congo is being 
strongly urged by Ze Soir and other 
Brussels newspapers. It is pointed out 
that the’ cost would be as low as 
500,000 fcs. The station would work on 
short waves and could be heard-all over 


Africa. 
oo0oo0o0 


ARBOREAL LOUD-SPEAKERS. 


Rude shocks await country visitors to 
Sydney, Australia, who seek tu escape 
the turmoil of the city by resorting to the 
municipal parks. Hidden high in the 
foliage of the trees, it is stated, loud- 
speakers have been installed which intone 
a string of exhortations to whomever 
comes within range. 

The callow visitor is enjoined to respect 
the ground upon which he treads and con- 
stitute himself a guardian of public 
property. Finally, the loud-speakers warn 
him not to leave any waste paper. 

o0o000 


RADIO GALE WARNINGS. 


Attention is drawn to the value of 


wireless gale warnings to ships at sea in 
the report. jnst issued, of the Meteoro- 


logical Committee to the Air Council for 


the year ended March 3lst, 1925. 
Arrangements were made in September of 
last year for the addition of a note of the 
movement of pressure systems to the gale 
warnings issued by wireless. This service 
has been of extreme benefit. 

The service of weather reports from 
British ships was well maintained. In 
the early part of the year arrangements 
were made, in -co-operation with the U.S. 
Weather Service, 
of reports from British ships in the 


A fascinating stand at the New York Radio Exhibition. 
exhibit, arranged by the U.S. Army, showed every type of valve at present in use by the 


service, from a tiny “ peanut ’’ to the 
taking 2,000 volts on the plate. 


~ 


or the re-transmission - 


This 
argest 250 watt transmitting valve, 


Western Atlantic to Europe via a high 
power wireless station in the United 
States. 

TEP EO ES) 


A B.T.H. FILM. 


In a new film, entitled “ Listeners-In,”’ 
which has been released by the British 
Thomson-Houston Co., Ltd., a subtle 
brain has succeeded in infusing the idea 
of the merits of B.T.H. headphones into 
a number of typical screen situations 
such as an elopement in a motor car, the ` 
ravings of an irate parent, and a final 
reconciliation. Out of this material a 
convincing story has been constructed. 

An interesting feature is the inclusion 
of a scene actually photographed in the 
2LO studio whilst the orchestra was 
playing under the direction of Mr. Dan 
Godfrey. In another scene an announcer 
is shown in the act of broadcasting an 
“5.0.8.” 

We understand that ‘‘Listeners-In ” 
will be shown at most of the leading 
cinemas throughout the country during 
the next few months. 


LOUD-SPEAKER TYPES. 


With reference to the ‘‘ Readers’ Guide 
to Loud-speaker Types” in our issue of 
the 4th inst., we have to correct a few 
of the particulars given therein, viz. :— 

THE Epison Swan Exectric Co., Lm. 
—‘* Dulcivox,” in plain black finish, 
£1 17s: 6d.; “ Dulcivox,’’ in black and 
gilt (shaded), £2 2s.; ‘* Dulcivox,’’ in 
warm brown (shaded), £2. 

FeLLows Macneto Co., Lrp.—*' Volu- 
tone,” £2 15s.; ‘‘ Junior,’’ 19s. 6d. 

GenpRaLt Rapio Co., Lrp.—The horns 
of these loud-speakers are of composition 
and not metal. 
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MEASURING ANODE ‘POTENTIAL. 


Common Sources of Error and How they may be Eliminated. 
By W. J. TARRING. 


SHORT time ago an article appeared in a wire- 


A how to measure accurately the working anode 
potential on a valve. The voltmeter recommended was 
a doubJe-range moving-coil instrument with a resistance 
of at least 10,000 ohms on the high range. So far so 
good. It then proceeded. to: give. the circuit shown in 


Fig. 1, and pointed out that the negative terminal of 
the meter should be connected to the negative filament - 


leg. The latter advice is sound as in all valve measure- 

ments the negative end of the filament is taken as being 

the point of zero potential. The reading given by the 

voltmeter; however, will not he the working voltage of 
the valve. | 

It would appear that the 
above method is in 
common. use, 
tollowing remarks may be 
of interest. 

First, let us see why the 
reading ` obtained is incor- 
rect. In order to do this 
let us redraw the circuit of 
Fig. r, both with and 
without the voltmeter, as in 
Fig. 2. Ra represents the 
neie sid, impedance of the valve, R; 

the resistance of the tele- 
phones, and R, the resistance of the voltmeter. 

Let us now assume that Ra is the same in both cir- 
cuits in Fig. 2 (this may or may not be true in practice) 
and equals 36,000 ohms. R;=2.000 ohms, R, .= 1 4,000 
ohms, and that there is a constant e.m.f. of roo volts 
across the battery terminals. 


Pi 


Fig. 1 —A simple and direct 
method of measuring anode 


potential, which is, how- 
ever, subject to error when 
a voltmeter of finite resist- 


False Readings — A Practical Example. 


Now let us. consider how this too volts is distributed 
round the two ‘circuits, taking the simpler one first. 
From Ohm’s Law we know that the current (I) flowing in 
the circuit is 

E 100 

R, +: R, 36,000 + 2,000 

The potential -drop across Ry is given by 
IR, = 36,000 x 9.0026=03.6 volts, 


= 2'0 milliamperes. 


2 the 
and can be 


Turning now to the right-hand diagram in Fic. 
two resistances Ra and R., are in parallel, 
replaced by a single resistance of a value 


R, R. 
` R. sa R, 
Then from Ohm’s Law again 
i E o I00 
1 R,R, ~ 30,000 X I4,000 
R. +R, ER 36,000 -- 14,000 PLR 


= 8.28 milliamperes, 


less periodical purporting to inform its readers ` 


very | 


„and the voltmeter 14,050 
‘so perhaps the - 


and’ the voltage drop between the points X and Y will 
be given by 


= RR, 
7 I, P RoR” =: - 83. 3 volts. 


Thus there is a difference of ro volts between the two 
cases. 
So much for the theorv—let us see how it works out 
in practice. A circuit as shown in Fig. 3 was arranged. 

The resistance of the miiliammeter was so Smal as to 
be negligible by com- 
parison ` with tbe other 
resistances in the circuit. 
The telephones had a re- 
sistance of 2,000 ohms 


ohms. The valve was an 
R type, and was worked 
at 4.5 volts on the fila-. 
ment, so that the imped- 
ance should remain sen- i 
sibly constant between 70 and 100 volts. Thé anode 
voltage—-anode current curve is reproduced in Fig. 4. 


Fi Fig. 2.— Analysis of the cir- 
t in Fig. 1. The right- 

hand diagram shows the 
voltmeter disconnected. 


Cause of the Reduction in Voltage. 


It will be noticed that the curve runs practically 
straight between the above limits of voltage. Since the 
slope of the curve is a measure of the impedance of the 
valve, the assumption of a constant impedance is very 
nearly correct in this case. 

The H.T. battery was tapped at about 100 volts, the 
exact value being un- 
known, and with both 
switches throwrt to the 
left the milliammeter 
read 2.8 mA. From the 
curve it will be seen that 
this represents an anode 
voltage of 96 volts. 5, 
was next thrown to the 


right to switch in the 
telephones, and the cur- 

; : Fig. 3.—Experiment to illus- 
rent dropped to Just trate the reduction in anode 
under 2.6 mA, which valtage due to the insertion of 

the voltmeter V. 
represents 990 volts on 


the anode. ‘Phe voltmeter was then brought into circuit 
by means of S, and read 79 volts. The current increased 
to 7.7 mA—of this, from Ohm’s Law, 5.6 mA was 
passing through the voltmeter, and the balance of 
2.1 mA was due to the valve. 2.1 mA on the valve 
curve gives 79 volts, which affords a check on the volt- 
meter reading. 

Thus both in theory and practice the introduction of . 
the voltmeter into the circuit results in a considerable 
reduction in the actual voltage on the anode. This 
reduction 1s, of course, due to the fact that when the 
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Measuring Anode Potential.— 
larger current is flowing in the anode circuit the voltage 
drop across the telephones is correspondingly increased. 
Having shown that the above method is unsound, these 
. notes would be of little use unless a better method were 
suggested. There are at least two methods by which 
one can determine the true working voltage with the 
instruments usually available to the amateur. Both of 
them call for the use of a milliammeter and a voltmeter, 
and one requires a knowledge of the characteristics of 
the valve. ` 


Estimating the True Anode Voltage. 

First, then, let us consider what happens if we vary 
the anode voltage on a valve. From the curve of Fig. 4 
it will be seen that, if the filament and grid voltages 
remain unchanged, the anode current varies with the 
anode voltage. The important point so far as we are 
concerned is that there is. only one value of voltage for 
any particular current. Now let us use this fact. Sup- 
pose in Fig. 3 we switch -the ‘phones in and the volt- 
méter out we shall get a certain reading on the milham- 
meter which indicates a definite voltage on the anode. 
If now we short-circuit the ’phones and readjust’ the 
tapping on the H.T. battery until we get the same 
reading on the milliammeter -we can be sure that we have 
the same voltage on the anode. The voltmeter can now 
be switched in, and the reading it gives will be the true 
voltage since the only resistance in the circuit is the 
composite one formed by the valve and the voltmeter. 

This method, however, may not always be convenient, 
and then the second method may be useful.. Suppose 
we are using the valve, of which the anode current— 


R VALVE 
‘FILAMENT VOLTS 4-5 


GRID AT ZERO VOLTS 


la MILLIAMPERES 


o 20 40 60 80 100 120 
i Ea VOLTS 


Fig. 4.—Anode volts—anode current characteristic of the valve 
used in thes e experiments. 
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anode voltage curve is shown in Fig. 4, at the filament 
voltage at which the curve was taken, in a circuit such 
as Fig. 5, and that we know the amplification factor (m) 
of the valve is in this case 9. f 

The milliammeter will give us a certain reading. We 
cannot, however, obtain the anode voltage from this by 
reference to the curve as the bias on the grid has not 
been taken into account. Let us call the voltage on the 
curve corresponding to the milliammeter reading Ea, 
If we can now determine the voltage on the grid E, we 
shall be able to ascertain the true anode voltage from the 
formula 

Ea = Ea, — (m. Ey). 


In order to determine the grid voltage the voltmeter 
should be across the terminals of the biasing battery. 
At first sight this would appear to be the wrong position 
as we should be ignoring | 
the voltage drop across the 
resistance formed by the 
secondary of the trans- 
former. However, the 
negative bias on the grid 
raises the filament-grid 
impedance of the valve to 
such a value that only a 
very small fraction of 
one per cent. of the 
biasing voltage is lost. 
It must be borne in mind, 
however, that the above 
remarks only apply when the grid is negative with 
respect to the filament, and this method would be un- 
suitable if a positive bias were applied.. 2 

A numerical example may perhaps assist in under- 
standing the latter method. Suppose our milliammeter 
gives a reading of 2.1 mA—this gives us a value of 
79 volts for Ea, and suppose we find E; to be— 1.4 volts, 
then 


Fig. 5.—Circuit connections for 

measuring the anode voltage in 

terms ef the grid voltage and 
anode current. 


Ea = 79 — (= 1.4 9) 
91.6 volts. 


Effect of Internal Resistance in the H.T. Battery. 


In these notes it has been assumed that the voltage 
across the H.T. battery remains constant irrespective of 
the current flowing through it. This is, of course, not 
the case, but, provided the battery is in good condition, 
any error so introduced would not be greater than the 
unavoidable experimental errors, and the results will be 
sufficiently accurate for most purposes, 

In conclusion, it is hoped that these notes, in addition 
to explaining a popular -fallacy, will encourage readers to 
get to know their valves, and thus be in a position to 
work them under the correct operating conditions. 


HIGH POWER AT RIO. 


A Rio de Janeiro correspondent of The Electrician 
reports that a new high-power radio station has been 
opened on the Ilha do Governador in the Bay of Rio de 
Janeiro. The station, which is equipped with Telefunken 
apparatus, has a normal estimated range of 4,500 miles. 
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A Review of the Latest Products of the Manufacturers. 


KARAS STRAIGHT LINE FREQUENC 
CONDENSER. . 


A condenser of particularly attractive 


construction and finish and with plates. 
shaped to provide straight line frequency © 


tuning is supplied by R. A. Rothermel, 
Ltd., 24-26, Maddox Street, Regent 
Street, London, W.1. It is a product of 
the Karas Electric Co., of Chicago, and 
embodies many attractive features, being 
one of the very latest developments in a 
highly competitive and progressive 
market. 

The accompanying illustration fails to 
show the many points of merit in the de- 


Karas ‘‘ Orthometric °’ 
. denser. 


variable con-. 


sign of this instrument. The fixed and 
moving plates are of brass, bonded to- 
gether at several points, and the frames, 
which are also of brass, are die-stamped 
and given a nickel-plated finish. By the 
use of cone-shaped bearings the moving 
plates turn firmly yet easily, and a spiral 
spring is used to ensure reliable contact 
with the terminal. The fixed plates are 
supported by the now usual method of 
employing a pair of ebonite-strips car- 
ried between the end mounting plates. 
It is interesting to observe that one hole 
fixing is not employed, a better support 
probably being obtained by the use of 
the three screws which are supplied. No 
difficulty exists in drilling the instrument 
panel with the aid of a paper template. 
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MARS H.T. ACCUMULATORS. 
The use of high-tension accumulators 
for operating multi-valve receivers is 
rapidly gaining favour, and various types 
of secondary batteries are now supplied. 
The Mars accumulators obtainable from 
Fonteyn, Gilbert and Co.. Itd., 6, Bland- 


ford Mews, Baker Street, London, W.1, 
should interest the listener who is look- 
ing round for a secondary battery to 


replace his dry cell H.T. | : 


VIENEN 


BIIENBOVHIIRAIIS DAIONI GLAN 


LUUVEGOTTRCERTIOTIE Seats 


` A cell from the Mars H.T. accumulator, 
type “0.” 


The accompanying illustration shows 
two models, the smaller one, type “ C,” 
which is made up with glass test-tubes, 
and the other, type “ B.M.,” which is 
made up in blocks of 20 volts. The -glass 
containers of the “C” type are par- 
ticularly tall, so as to reduce evaporation 
to a minimum, while spraying during 
charging is overcome by adopting the 
recommendation made in the pamphlet of 


pela gris which accompanies the bat- 
tery, to the effect that a layer of about 
in. of pure mineral oil should be added 


to float on the acid. 


The elements are assembled together 
without soldering by an extension of the 
plates themselves, and the positive plate 
of one battery and the negative of the 
next are made in one casting. The frame, 
which is made of washable non-absorbent 
material which will not corrode, provides 
for keeping the battery in a clean condi- 
tion. The battery can easily be taken 
to pieces and the framework washed down, 
thereby avoiding a low insulation being 
set up by an accumulation of acidulated 
moisture. i 

The “B.M.” type consists of units of 
ten cells in a celluloid case with liberal 
spacing round the sides and the bottom 
of the plates. It is obtainable with a 
capacity of either two or four ampere- 
hours: A new departure consists of aban- 
doning the usual form of vent and sub- 
stituting a celluloid cone with a hole jn 


+ 


. the top, thereby limiting evaporation, pro- 


viding an escape for the evolved gases, 
and extending the leakage path. 

Both batteries are supplied in wooden 
cases so as to rénder them easily portabfe. 

The type “ B.M.” was duly charged in 
accordance with maker’s instructions and, 
as advised, discharged through a lamp 
resistance. The full ampere-hour capacity 
was maintained in the first charge, and 
by the appearance of the plates this bat- 
tery promises to give good service. 


Mars high tension battery, types * C” aad “ B.M.” 


A 35 


- 


700 


NEW SIEMENS CELL. 


A new type of cell has been evolved 
by Siemen Bros. and Co., Ltd., Wool- 
wich, S.E.18, the well- 
known dry battery 
manufacturers, to be 
used as a unit in the 
construction of a large 
capacity primary high- 
tension battery. 

The active materials 
are contained in a 
strong glass tube mea- 
suring about ljin. in 
diaméter and just over 
5in. in height. The 


type, and a special 
feature is that it is 
rendered unspillable by 
the inclusion in the 
electrolyte of a glutin- 
ous material. The zinc 
is of liberal area, while 
the — depolarising 
material is of the usual 
sack constraction simi- 
lar to that employed in 
dry batteries. After 


One of the cells 
of the new type 
high 


tension. n ‘battery long use, when the bat- 
with an unspill- tery eventually be- 


comes discharged, it 
need not be discarded. 
exhausted 
electrolyte can be 


which can be re- 
placed when the 
cell becomes ex- byt the 

hausted. 


washed out and a 


further solution substituted, rendering the 
battery again active at a small cost. 
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UTILITY VARIABLE CONDENSER. 

Messrs. Wilkins and Wright, Utility 
Works, Kenyon Street, Birmingham, 
manufacturers of the Utility change-over 


switch, have recently introduced a new 


model of variable condevser. 

The particular point of interest is that 
the spindle carrying the moving plates 
is supported by a single bearing only; 
as a result the fitting of a bottom end 
plate is avoided, with a consequent im- 
provement, from an electrical point of 


5] 
gr. 


Wilkins & Wright ‘ Utility” variable 
condenser. It is PONE with a single 


bearing of liberal length whiist a dust 
cover is fitted over the fixed plates. 
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cell is really of the wet | 


Wireless 
World 


view, in the method of supporting and 
insulating the fixed plates. The single 
bearing is very liberal in length, giving 
ample support to the spindle, and end 
play is prevented by arranging a thread on 
both the spindle and the surface of the 
bearing on which it engages. This 
thread, which is, of course, very fine, in- 
creases the area of contact with the 
spindle, and good contact is further en- 
sured by cutting away a portion of the 
bearing and clamping the piece thus re- 
moved on to the face of the spindle by 
means of a hard wire spring. Mechani- 
cally as well as electrically the condenser 
is very attractive, and it is offered at a 
moderate price. 
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NEW GEARED DIAL. 


Another recent product of Wilkins and 
Wright is a geared dial for use in con- 
junction with their “ Utility ” type con- 
denser. = 

The various parts used in its construc- 
tion are shown, and it will be seen to 
consist essentially of a small pinion 
operating through finely cut teeth on to 
the rim of a brass disc, from which the 
movement to the coridenser spindle isg 
transmitted through a three-limbed 
stamping carrying three steel balls. The 
brass plate rests on the balls, which travel 
over the face of the nickel-plated con- 
tainer to which the small driving pinion is 
attached. With the container stationary 
and clamped down to the panel, it- will 
thus be seen that the rotation imparted to 
the condenser spindle is only half that 
applied to the brass-toothed disc, owing to 
the action of the balls travelling across 
the face of the etationary container. 

A friction slip action is arranged for 
rapid adjustment, and operates through 
a bronze spring stamping fitted with a 
ball race. The movement when operating 
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through the main knob is particularly 
smooth, brought about by this ball-bear- 
ing movement, whilst a ver fine tuning 
control is given by the smaller knob. 

The metal parts are particularly heavy, 
the outside container being nickel-plated 
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Geared dial of Wilkins and Wright. 


and provided with an indicator. The 
knob and dial are of attractive appear- 
ance and locked together on a fine 
thread on the large-diameter brass 


« spindle. 
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BRITICENT CRYSTAL. 


This form of hertzite is being adopted 
by a number of manufacturers of crystal 
receiving sets, and is manufactured by 
the British Central Electrical Co., Ltd., 
6 and 8, Rosebery Avenue, London, 
E.C.1. Owing to the difficulty of makmg 
definite tests on the performance of 
various specimens of detector crystal, it 
may be said that the signal strength given 
with this crystal is at least equal to that 
obtainable with the best forms of crystal 
detector on the market. 

A sensitive adjustment is easily ob- 
tained, and, used with the popular form 
of detector consisting of crystal cup and 
a ball-jointed mounting with wire con- 
tact, the crystal will be found particularly 
stable. ! 
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A Section Mainly for the New Reader. 


LOUD-SPEAKER VOLUME CONTROL. 

It has become a fairly common 
practice to reduce excessive output 
volume in receivers embodying trans- 
former-coupled L.F. amplification by 
the simple expedient of connecting a 
resistance of from a quarter to one 


-megohm across the secondary winding 


of one of the transformers. This is 
certainly preferable- to weakening 
signals by distuning or reducing fila- 
ment and H.T. voltages, and has the 
advantage that the quality of repro- 
duction will be improved, except pos- 
sibly where the very highest grade 
transformers are used. In some cases, 
of course, it is possible to obtain the 
desired intensity by switching off an 
L.F. valve, but it is so often found 
that, while one stage of amplification 
gives signals not quite loud enough, 
the addition of a second will overload 
the loud-speaker ; hence the need of 
some finer form of control. 


In receivers employing leaky grid 
condenser rectification there is the 
possibility of a considerable reduc- 
tion of strength before detection with- 
out impairing .quality, but both the 
crystal rectifier and the valve working 
on the bottom bend operate best from 
this point of view—in fact, from 
every point of view—when supplied 
with a fairly strong signal. 

The question of volume control in 
the case of a resistance or choke- 
coupled amplitier is a much more dif- 
ficult one; most of the adjustments 
which can be easily made will have 
the effect of changing tone rather 
than volume. Probably the best 
method to adopt is that used in the 
“ Four-Valve Quality Receiver’’ de- 
scribed in Zhe Wireless World for 
September 16th, 1925, where voltages 
applied to the grid are reduced by 
tapping this latter variably on to the 
leak, or, rather, on to the junction 


between two leaks in series, which 


amounts to the same thing. Alterna- 
tively, a non-inductive resistance may 


be connected across the loud-speaker 
itself. This resistance may be gon- 
tinuously variable, variable in steps, 
or fixed, in which case the correct 
value must be found by trial. The 
first method is to be preferred, as 
it will be easier to ensure that neither 
the last valve nor the loud-speaker 
itself are overloaded. 
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SWITCHING A RECEIVER. 


It would seem advisable under 
modern conditions to simplify the 
elaborate system of switching low- 
frequency valves which has hitherto 
been so popular. | 

A choke-coupled o-v-2 receiver, as 
shown in Fig. 1, is not likely ade- 
quately to operate a’ loud-speaker on 
less than the full number of valves, 
so switching ‘is introduced in such a 
way that both telephones and loud- 
speaker are permanently connected 
to the receiver, the switch being wired 
so that when it is desired to listen on 


the headphones the third valve fila-. 


ment is extinguished and the output 
of the second valve is changed over. 

It will, as a rule, be found easiest 
to tune in a distant station on the 
‘phones, and one stage of low-fre- 


quency amplification is, under ordi- 
nary conditions, quite sufficient for 
this purpose. 

In the case of a receiver poai 
ing two transformer-coupled L.F. 
stages, the design of a satisfactory 
switching system will be influenced 
by various considerations. If the set 
is to be used in- a locality where 
both L.F. valves will be necessary 
for operating the loud-speaker, the 
arrangement shown, with slight obvi- 
ous modifications, is to be recom- 
mended. If, however, adequate 
loud-speaker volume is obtainable 
with the detector and one low-fre- 
quency amplifier, a somewhat more 
elaborate system will probably be 
necessary if this alternative is to be 
provided for. Unless power valves 
are used in both stages, it should be 
arranged that the loud-speaker is 
always connected in the plate circuit 
of the last valve, and that a suitable 
value of high tension is applied to 
the detector when the first L.F. valve 
is cut out. 
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IMPROVING “ NEUTRODYNE 

SELECTIVITY. 

In spite of the high degree of selec- 

tivity obtainable from the conven- 
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HT.9+ 
O H.T ge 
) l 
' [KA 


Fig. 1.—Switching from telephones to loud-speaker. 
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tional arrangement of two neutralised 
tuned high-frequency amplifiers, it is 
sometimes found that a powerful sta- 
tion in close proximity to the receiver 
will cause the aerial, and consequently 
the secondary coil, which is fairly 
tightly coupled to it, to oscillate at 
the frequency to which they are 
tuned, even if this differs to a con- 
siderable. extent from the wavelength 
of the transmitting station. 

Assuming that the grid circuit of 
the first valve is oscillating at its 
natural frequency, it will inevitably 
happen that the voltages across this 
circuit will be magnified when the 
H.F. transformers are brought into 
tune. 

This trouble is due to what is called 
‘‘ shock-excitation,’? and may be 
most easily overcome by reducing the 
coupling between aerial and second- 
ary coils. Signals from distant sta- 
tions will be reduced in strength, but 
it is here that the real benefit of an 
efficient H.F. amplifier is appre- 
ciated, as by its use they can be 
brought up to audibility. Without 
the H.F. amplifier it is often possible 
to eliminate a very powerful near-by 
station, but only by reducing incom- 
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ing signals from the distant trans- 
mitter to such an extent that they are 
no longer of sufficient intensity to 
operate the detector. 
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TESTING VALVE EMISSION. 


The life “of most. modern dull- 
emitter valves is determined rather 
by failure of electron emission than 
by filament burn-out. The actual 
condition of a valve, as far as this 
is concerned, is best obtained by con- 
necting a milliammeter in the anode 
circuit. This instrument is so seldom 
used, except by the experimenter, 
that the listener naturally regards its 
acquisition as a totally unnecessary 
expense. 

All users of valve apparatus, how- 
ever, require a voltmeter, and this, 
except in the case of the very cheap- 
est type, will usually.give a deflec- 
tion when connected in a valve anode 
circuit, although it may be necessary 
in the case of general-purpose and 
high-impedance valves to positively 
bias the grid in order to get a reading. 

It is suggested that, before a new 
valve is put into service, it is in- 
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serted in such a position in the set 
that measured values of high-tension, 
filament voltage, and bias, may be 
applied to it. The meter should then 
be inserted in a lead to the H.T. 
battery, and a note made of the volt- 
ages above as well as- the deflection 
of the meter. It will thus be pos- 
sible, at a later date, when the valve 
is under suspicion, to see if the emis- 
sion has fallen off to any appreciable 
extent. 


0000 


“ DISSECTED DIAGRAMS.” 


It should be pointed out for the 
benefit of novices that the circuits 
shown in our series of ‘‘ Dissected 


Diagrams °’ must not always be as- 
sumed to represent complete re- 
ceivers. To avoid complications, 


and to make clearer the points in the 
progressive building-up of a receiver, 
various refinements are omitted. The 
Reinartz receiver shown below is, 
however, fairly complete, but in prac- 
tice one would connect a large by- 
pass condenser across the H.T. bat- 
tery, and another smaller one across 
the telephones. 


No. 6.—A Single-Valve * Reinartz ’’ ‘Receiver. 


For the benefit of those who have not yet acquired the simple art of reading circuit diagrams we are 
giving weekly a series of sketches showing how the complete circuits of typical wireless receivers are 


built up step by step. 
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The anode circuit is com- 
added. Note that this pleted through telephones 
circuit is not separately and high-tension battery, — 
tuned, arid that the aerial ving a practical receiver, - 
coil consists of a few ut one having a very limited 
turns of wire wound con- range. This may be im- 
tinuously with the grid proved enormousiy by the 
- inductance. addition of reaction— 


The valve, with its Aerial and earth are 

filament heated by a 

low tension battery 

through a variabile 

resistance connected 

as usual in the posi- 
tive lead. 


An oscillatory circuit, 
with grid condenser 
and leak to give recti- 
fication, is connected 
between its grid and 
flament. 


is inserted in the epode 
a ry 


back to flament through 
reaction coll and variable 
condenser, inducing 

in the grid circuit. 
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Daventry Programme Changes. 

The change in high-power policy which 
took place as from last week does not 
signify a retrogressive step, despite 
assertions to the contrary on the part of 
uninformed writers. In future Daventry 
will transmit 2LO programmes regularly 
except on Thursdays, when it will have 
its own programme. On the face of it, 
this may perhaps be considered a change 
in the policy of alternative programmes, 
but in reality it does not indicate incon- 
sistency. 

rom one ke) 
Listeners Want London. 

When the Daventry 
last July some ten per cent. o 
crystal users of the country were pro-» 
vided for the first time with the oppor- 
tunity of hearing London programmes, 
via SXX, on four evenings a week. For 
the rest of the time they heard Daven- 
try's own programmes or those of some 
other station. 


Not a Setback. 

This policy has not met with the wel- 
come which might have been expected; 
instead, this vast new .body of 2LO lis- 


station opened 
the 
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By Our Special Correspondent. 


teners appear to have been attracted 
chiefly on the nights when 5XX trans- 
mitted 2LO programmes, and on judg- 
ment formed as the result of an analysis 
of listeners’ letters regarding Daventry, 
it was decided that 2LO programmes 
were preferred. 
ooo0°o 

Alternative Programmes. 
= This does not, however, mean that 
the policy of alternative programmes 
has suffered a setback, for I am 
told that the engineers are going 
ahead with the drafting of schemes for 
power development at other stations 
which will widen the field ‘of alternative 
rogrammes not merely as from one 
figh-iower station like 5XX but from 
several main stations working on higher 
power than they at present use. 
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Morning Transmissions. 

Daventry meanwhile continues its cus- 
tomary variety concert with the Radio 
Quartet and various artists from 11.0 
till 1.0 each day. Experience has 
shown that these morning concerts are 
widely appreciated not only by the trade 
but by individual listeners who are able 
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An operator at one of the amateur 


stations which have been installed on the New York coast for we purpose of picking up 


distress calls from pleasure yachts. 
and Life-Saving Headquarters. 


The messages are telephon 
Since this usef 


to the Coast Guard 
service was installed in the summer 


several lives have been saved in this manner. 


to listen at this time, such as night 
workers and the sick. 
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A Famous Band. 


The Marsden Colliery Band, whose 
succesg will be remembered in carrying 
off the first prize at the recent Bands 
Festival at the Crystal Palace, and whose 
home is near Newcastle, are to give an 
hour's broadcast this evening (Wednes- 
day). Their programme will be relayed 
from the Newcastle studio to London. 
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Long Distance Reception. 

Reports of distant reception of 5XX are 
reaching me in large numbers. A 
Swedish correspondent tells me that his 
mother, a deaf old lady who resides about 
three miles from Leipsig, cannot hear the 
speech from the Leipsig station, but is 
able to hear both speech and music from 


Daventry. S 
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5XX Heard Abroad. 


5XN, according to the report of, an- 
other correspondent, has also been re- 
ceived and transmitted by. 6WF, the 
station at Perth, Western Australia: 
while the master of the s.s. “Maid of 
Athens,” a small ship which carries no 
wireless installation, receives 5XX in the 
Mediterranean and the Black Sea on a 
Broadcast set. 

o000 

New Studios. . 


Listeners may have noticed a new note 
in the reading of the news bulletin from 
2L0 in the past week or so. There has 
been a kind of gruffness which distorted 
the normally clear enunciation of the 
announcers. The reason is that the new 
Talk studio was brought into use on 
November 7th. Certain adjustments of 
the apparatus were found to be necessary 
in order to improve the tonal qualities of 
speakers. I am assured that everything 
is now all right; but some minor defects 
may have to be overcome in the same way 
when the new music studio comes into 
use. 


Blind Artists. 

The programme on Sunday next, 
November 22nd, will consist of items 
given entirely by blind artists, to com- 
memorate the day that is dedicated to St. 
Cecilia, the patron Saint of music and of 
the blind. Since I announced in Thc 
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Wireless World that Captain Ian Fraser, 
M.P., Chairman of St. Dunstan’s, would 
be Master of the Ceremonies for that 
occasion, I have been given further de- 
tails of this concert as follow :— 

Mr. William Wolstenholme will play 
two groups of organ pieces in the Armit- 
age Hall at the National Institute for 
the Blind, which will be relayed as part 
of the programme; and Mr. Sinclair 
Logan (baritone), Mr. Ronald Gourley 
(pianist), Mr. Ernest Whitfield (violinist), 
and Mr. Daniel Hunt (cornetist), will 
all contribute to the programme. 
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Braille Readings. 

In order to show the difference be- 
tween the reąding from Braille of a man 
who has been blind from birth and a man 
who has been blinded in the War, and 
has therefore had only a few years of 
study, a demonstration will be given by 
Mr. Henry E. Dollett and Mr. Rupert 
Graves (late 3rd Toronto Regiment). 
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An Unfounded Rumour. | 

A statement recently appeared in a 
weekly wireless paper (not The Wireless 
World) vo the effect that in spite of the 
building extension that has recently taken 
place at Savoy Hill, the accommodation 
is still inadequate and the B.B.C. is 
already considering removal to other 
premises. The old story that the Cum- 
pany has under consideration the pur- 
chase of Covent Garden Opera ‘Mouse, 
wherein broadcasting will take place, 
while around it a pile of magnificent new 
offices will be erected, has also been re- 
suscitated. These rumours have no 
foundation in fact. B.B.C. headquarters 
will remain at 2, Savoy Hill. 
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Studio Parties. 


A radio Saturday night will be held on 
November 2ist. An informal party will 
take place in the studio that evening, 
with Mr. Donald Calthrop as the genial 
host. This will be the first of a series 
of Saturday night parties which will be 
the means of introducing all kinds of 
pleasing musical and other features. 

©0000 


An Unfortunate Accident. 

Some ten million accumulators are in 
use in this country, and the one-in-ten- 
million chance has happened. It appears 
that a fire was caused in a Kentish cot- 
tage through the accumulator of a re- 
ceiving set bursting into 
witness stated that he knew from experi- 
ence that a short circuit generated heat 
in the wire, making it red hot. If such 
a wire fell on the celluloid container of 
the accumulator, it would cause it to 
burst into flames. 

o000 


A Minimum of Danger. 

A needlessly alarming attempt has been 
made to use this unfortunate accident as 
the occasion for magnifying the so-called 
dangers of the wireless receiving set. 
Dangers lurk around us in almost every 
phase of life. We do not refrain from 
travelling because of the perils of the 
road; and yet the percentage of danger is 
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FUTURE FEATURES. 
Sunday, November 22nd. 
Lonpon.—3.30 p.m., Saint Cecilia’s 
Day: A Programme by Blind 
Artists relayed from the ; 
National Institute for the : 
Blind. 9.15 p.m., Harry 

Purcell’s Music. 

BiRMINGHAM.—9.20 p.m., 
Fantasy, ‘‘ Echo.” 

Bournemoutu.—9.15 p.m., Brahm’s 
“ Requiem.” 

Carpirv.—9.15 p.m., 
Concert. 

Monday, November 23rd. 

Lonpon.—8 p.m., Cecil Sharpe 
Commemoration Programme. 
9.20 p.m., Opening of the Ox- 
ford Studio. 

BIRMINGHAM.—8 p.m., Community 
Singing Concert, velayed from 
the Town Hall, Birmingham. 

CaRrDIF.—8 p.m., “The Import- 
ance of Being Earnest,’ a 
Comedy by Oscar Wilde. 

NewcastTLe.—10.30 p.m., Novocas- 
trian Night, 1. 

Betrasr.—8 p.m., Derry Night. 
Tuesday, November 24th. 

Lonpon.—8 p.m., Wagner: Sym- 
phony Concert conducted by 
Albert Coates. 

MancuHester.—1.15 p.m., The 
Brodsky Quartet, relayed from 
the Tuesday Midday Society's 
Concert at the Houldsworth 
Hall. 


Wednesday, November 25th. 
Lonpon.—8 p.m, Round the 
Continent.” 9.15 p.m., Speech 
- by H.R.H. the Prince of 
Wales, in aid of the N.S.P.C.C. 
BirnMiNGHAM.—9_ p.m., Chamber 
Music. 

BourneMovutH.—9.15 p.m.. ‘ Radio 
Radiance °’ (5th Edition). 
NewcastLte.—9.30 p.m., “The 

Philosopher and the Lady,” a 

Song Cycle by Easthope 

Martin. 

Thursday, November 26th. 
Lonpon.—9 p.m., ‘‘ Radio Radi- 

ance” (9th Edition). 


Radio 


Symphony 


CarpirrF.—7.55 p.m., First Can- 
cert, 28th Season, The New- 
port Choral Society, relayed 


from the Central Hall, New- 
port. 

Giascow.—8 p.m. Empire Phono- 
Flight, No. 6, “ India.” 
Friday, November 27th. 

MANCHESTER.—8 p.m., Lancashire 
Talent Series, 1—A Contribu- 
tion by Bolton. 


ABERDEEN.—8 pem., Mendelssohn 
Night. 
Giascow.—8 p.m., “The Pied 


Piper,” by Richard Benyon. 
Saturday, November 28th. 


Lonpon.—8 pm, A Saturday 
Night Party : Donald Calthrop 
as Host. 

BirMINGHAM.—9 p.m., Ballad Con- 
cert. 


BouRNEMOUTH.—8 Winter 


Gardens Night. 


p-m., 


. 
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specially written for broadcasting, 
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much more evident than in the simple 


receiving set. 
o000 


Joseph Conrad Anniversary. 

December 6th is the anniversary of the 
birthday of Joseph Conrad. Mr. H. M. 
Tomlinson will broadcast an appreciation 
of the great writer of sea stories on that 
day, and Mr. Ben Davies is to sing to 


listeners. 
C000 


Life-Saving at Sea. 

Accounts of some thrilling lifeboat 
rescues will be broadcast by Mr. William 
Adams, an old lifeboatman from Deal, on 
the birthday anniversary of Grace 
Darling (November 2th). Mr. Adams, 
who is seventy-six years of age, was for 
many years coxswain of the Deal life- 
boat. He has been engaged in lifeboat 
work for about fifty vears, and holds 
medals galore for life-saving, including 
one from the Italian and Esthonian 
Governments respectively, and also a gold 
watch and chain from the President of 
the United States. Mr. Adams’ talk on 
his reminiscences will be ‘‘racy of the 
sea, and appropriate to the speaker. 

0000 


Mussolini May Broadcast. 

The B.B.C. hope to be able to make 
arrangements for a message from Signor 
Mussolini to be relayed by the Keston 
receiving station from Rome òn Sunday, 
November 28th, when a Puccini recital is 
to be broadcast from the London studio 
as a tribute to the great Italian com- 


poser’s memory. 
oooo 


Broadcast Plays. 


The dramatic broadcasts which have 
been given recently from the studio show 
the need of explanatory assistance for 
the listener, to link up the plot. The ex- 
planation must, m the case of plays not 
be 
very ample if the listener is to be brought 
into that attentive frame of mind which 
will cnable him to appreciate great works. 
Flecker’s wonderful ‘‘ Hassan ” is a case 
in point. Probably thousands of listeners 
on that recent Sunday afternoon when 


. this play was transmitted from the Lon- 


don studio, found it no easy matter to 
follow the story, in spite of the forceful 
and dramatic interpretations of Miss 
Cathleen Nesbitt, Mr. Henry Ainley, and 
the rest of a brilliant cast. There is 
much work for the dramatic department 
of the B.B.C. in future broadcasts of this 


character. 
ocoo 


“The Mouse Contretemps.” 


Since we gave publicity to the tragic 
fate which overtook the mouse who suc- 
ceeded in stopping broadcasting from 
5XX for twelve minutes, the B.B.C. 
engineers have received much excellent 
advice on how to prevent a repetition of 
this contretemps. 

A Leeds firm, however, did not waste 
time on mere words; they adopted the 
eminently practical course of sending 
along two dozen mouse traps, which have 
been used very effectively, a family of 
six having been caught in one night. 
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' Electrical Condensers and Alternating Currents. 
By N. V. KIPPING and A. D. BLUMLEIN. 


YE have so far discussed two of the three funda- 
V V mental properties of an electrical circuit which 
control the current which flows. - These are 
resistance and inductance. The third is capacity, and 
to explain this we must introduce an elastic membrane 
into the pipe in the water analogy as in Fi ig. 1, in which 
the pipe is entirely blocked by the 
diaphragm. 
If the paddle is not rotated the 
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Written specially for the beginner, these 


POCO Se reece seo Oe neem ss eseensenDeseseseseee 


property of a condenser is called capacity, and is deter- 
mined by ‘its dimensions and elasticity. An electrical 
condenser consists of two conductors separated by an’ 
insulating material, corresponding to the two lengths of 
pipe containing water, separated by the elastic diaphragm. 
It will be seen that the effect of the momentary flowing 
of water will be greater when the - 
diaphragm has a large area and 
is thin, because its volume, or 


elastic diaphragm will be flat, and 
_ will exert no pressure on the water, 
but if we start to rotate the paddle, 
the pressure exerted by it: will 
stretch the diaphragm a cértain 
amount in the direction in which 


articles have dealt in previous issues with the 
elementary theory of dircct currents and the 
magnetic phenomena associated with them. 
The articles of necessity cover only a limited 


: field, but with the introduction which they 


provide it will be possible for the amateur 
to understand the more specialised articles 
which appear in this journal from time to 


capacity, when stretched by a cer- 
tain force will then be greater than 
for a thicker or smaller diaphragm. 
In the same‘ way an electrical con- 
denser will only have appreciable 
capacity if the two conductors are 


the water tends to flow. When 
the paddle is first rotated the water 
flows during the moment in which 
the diaphragm is stretching, but as soon as the diaphragm 
is stretched as far as the pressure exerted by the paddle 
will force it. water ceases to flow altogether. 

If the rotation of the 
paddle is then stopped the 
diaphragm, in restoring 
itself to its normal position, 
momentarily forces water to 

: flow backwards round the 
ELASTIC pipe. If a pipe contains a 


diaphragm, water can only 
Fig. 1.—The action of lec- ee : 
trical condenser ia analogous flow for the instant that the 


to tnat of the elastic diaphram diaphragm js stretching or 
restoring itself. The greater 

the force exerted by the paddle, the greater will be the 
stretching of the diaphragm, and the greater will be the 
momentary rate of flow of water in stretching it. | 


ELASTIC 


The Action of a Condenser. 


The important thing to remember about the diaphragm 
is that as well as its otal degree of stretching, its rate 
of stretching depends upon the force exerted by the 
paddle, and that the rate of flow of the water, therefore, 
also depends on the force exerted by the paddle. When 
the diaphragm first begins to stretch, the rate of flow of 
water is considerable, but this grows less and less as the 
diaphragm reaches the limit of its stretch. 

The electrical analogy for the smalls length of pipe 
containing the diaphragm is a condenser. The electrical 


time. 
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of large area, and are sepfrated by 
a thin layer of insulating material. 
Electrical condensers are therefore 

made as a rule of thin sheets of tin or copper separated 
by waxed paper or mica, or in some cases by air. The 
sheets of metal are usually termed the plates of the con- 
denser, and the insulating 

material is termed the dielec- 
tric. 

If a condenser is con- 
nected across the terminals of 
a battery, current flows Fig. 
momentarily while the con- tae aa 
denser is ‘‘ charging,” as it is called. If the ne is 
then disconnected and the condenser connected across a 
resistance or’ short-circuited, it will force current to flow 
in the reverse direction momentarily—or it will “ dis- 
charge.” In the case of short-circuiting a charged con- 
denser a very large current is produced momentarily. If 
on disconnecting the con- 
denser from the battery it is 
not short-circuited, the con- 
denser slowly discharges 
through the high resistance of 
the air between its terminals, 
or through its own diclectric, 

Fig. 3.—Hydraulic circuit itus- which can never be made a 
trating the transfer of energy s 
'by direct and alternating cur- perfect insulator. 
rents. The construction of a 
typical type of condenser is shown in Fig. 2, which 
is a diagrammatic view of a cut through a condenser. 
To obtain æa large area of plate in a reasonable space the 
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ntroduction to Wireless Theory.— 
interleaving arrangement shown is usually adopted. The 
` capacity of a condenser is usually measured in micro- 
farads, abbreviated mfd. 

So far the currents with which we have dealt have all 
been what are called direct currents (abbreviated D.C.). 
The other types of current which occur are called 
alternating currents (abbreviated A.C.). The best way 
to understand the fundamental difference between D.C. 
and A.C. is to imagine a water-pipe containing two 
paddles, each free to rotate as in Fig. 3. 


Direct and Alternating Currents. 


The real use to humanity of electrical energy, as of 
other kinds of energy, lies very largely in the fact that 
it can be conveyed from one place to another, either for 
signalling (telephones, wireless, etc.) or for power pur- 
poses (heating, lighting, traction, etc.). 

Similarly, by means of the water in the pipe (Fig. 3) 
energy can be conveyed from A to B, or from B to <A. 
If the paddle A is rotated continuously the flow of water 
produced will cause the 
paddle B to rotate con- 
tinuously, thus transfer- 
ring the energy applied to 
the paddle A to the paddle 
B, which may be used to 


drive something. This 
system of working corre- 
sponds to direct current 
Fig. 4.—Switching arrange | f 
ment for reversing the direction *\ orking. 


of eurrent in a circuit Now if the paddle A is 


not rotated continuously in one direction but is turned 
first in one direction, then in the other, and so on, then 
the paddle B will be caused by the flow of water to do 
the same. That is to say, an oscillating movement in 
the paddle A will produce an oscillating movement in 
the paddle B, which may then be used to drive some- 
thing; its oscillating motion still represents a source of 
energy, as a mechanical device can be used to convert it 
to some more convenient movement. This oscillating 
means of transferring energy is analogous to alternating 
current working. It may not at once be obvious how 
this form of current which flows first one way then the 
other can be made use of; this will appear later, but 
it Will be interesting to notice that a rubber diaphragm 
inserted in the pipe will not prevent the transfer of 
energy by the oscillating arrangement, although except 
for the first kick it prevents the continuous rotation 
arrangement. 
condenser although D.C. cannot. But this is rather out 
of place here, and is simply quoted to illustrate the 
essential difference between D.C. and A.C. 


Frequency. | 

Besides alternating currents it is, of course, possible, 
in fact, essential, to have alternating e.m.f.’s (and volt- 
ages). An alternating current can be produced by the 
simple process of making the voltage of a battery 
alternate—that is, push first in one direction, then in the 
reverse direction—by means of a reversing switch con- 
nected to the battery and a wire as in Fig. 4. 

In this figure the switch is of the type known as double 
pole, double throw (D.P.D.T.), so that the middle con- 
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That is to say, A.C. can flow through a | 
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tacts may be connected either to the corresponding upper 
contacts or lower contacts. If will be seen that by 
changing the position of the switch the direction of. flow 
of current through R will be reversed, as the battery 
connections to R are reversed. 

It might be possible for a man to reverse the switch 
four times each second, but without machinery not much 
greater speed than this could be attained. This means 


that only A.C. of less than about two cycles per second 
could be obtained by this means. 
one complete cycle of events, 


‘One cycle ’’ is 
> which occurs 


6 


short for 


Q 0-5 10 


SECONDS ; 
Fig. 5.—Wave-form of the vied produced by the circuit in 


in this case when the switch has been closed and opened 
once on each side, so that only two cycles are completed 
when the switch has been closed and opened four times 
(twice on each side). When an A.C. goes through one 
cycle of events per second it is said to have a frequency 
of one cycle, or period, per second (abbreviated c.p.s. 
or p.p.s. and sometimes written~). The arrangement 
of Fig. 4, then, could be used to produce a low- 
frequency A.C. in R, the frequency being about 2 ~. 


Alternating Current Wave—forms. 


In actual practice A.C. of a frequency of less than 
about 16 ~ is seldom used, although frequencies as high 
as several million c.p.s. and occasionally ten thousand 
million c.p.s. are employed. 

In Fig. 4 the current flowing in R will be of a rather 
jerky nature, as each time the switch is closed the current 


Fig. 6.—A more usual wave-form for alternating currents—the 
sine wave. 

will rise very quickly to the value determined by the 
resistance of R and the voltage of the battery, and at 
this value it will remain constant until the switch is opened 
again, when it will immediately cease altogether till the 
switch is closed again in the other direction. In fact, 
the current ,will have the shape of Fig._s5, which is a 
graph of the current in R plotted against time, sup- 
posing the maximum current which flows to be 2 amperes, 
Fig. 5 gives a very clear idea of the shape of the A.C., 
as from it we can tell in what way it varied—or flowed 
in the two directions—as time went on. 

Alternating currents do not usually have such a square 
shape (showing a jerky nature) as that shown in this 
picture, but have usually rounded corners, more like 
Fig. 6. For this reason we often speak of A.C. waves, 
or of the wave-shape of alternating currents and voltages. 
Fig. 6 shows that the A.C. there drawn rises slowly tc 
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a maximum in one direction, then slowly drops to nothing, 
and immediately rises slowly in the other direction, then 
drops again to nothing, completing the cycle, which it 
This is a state of affairs 
Things far more often 
fluctuate in this smooth manner than follow a jerky 
The tides are one example, the movement of a 
pendulum is another. f 


then immediately repeats. 
very often met with in nature. 


cycle. 


_ TRANSMITTERS’ NOTES . 
AND QUERIES. | 


General Notes. 

Mr. W. G. Dixon, the secretary, The 

British Section, International Amateur 
Radio Union, states that on October 15th 
signals from Australian 6AG were picked 
up at his station (SMO) near Newcastle- 
on-Tyne at 2.30 p.m. on 38 metres at 
good strength, and remained audible till 
7.30 p.m. 
The following stations have also been! 
logged on several occasions between 2 
p.m. and 5 p.m. :—PNP (Pekin) on 37.5 
metres; PIICW and NUQG (U.S.S. 
Pillsbury) in the Philippine Islands, on 
38 metres apd 37 metres respectively ; 
and 2SZ (Mill Hill School) reports A3BD 
at 2 p.m. 

On October 26th A6AG in Perth, West 
Australia, was heard at 3 p.m., making 
first contact with OA3E, South Africa. 
Members of the I.A.R.U. are asked to 
report any further stations dbserved 
during the afternoon, in order that a 
working schedule ‘may be arranged with 
them. This has already been done in the 
case of the Philippine stations ; the South 
African stations logged by 5MO are 
A4Z, A4B, A4L and A3E, which are only 
audible between 9 p.m. and 4 a.m., 
signals being strongest at the latter hour. 

The number of Argentine stations 


heard in this country is rapidly in- 
creasing. Messrs. T. A. and F. C. Stud- 


ley report that during the last few weeks 
they have heard CB8, A8, FG4, FF9, 
AA8, BAI, BG8, FC6, ADJ, BDI, AF1, 
DB2, FA3, FB5, AES, AS7 AF4, all at 
very good strength on an 0-v-1 receiver. 
They also heard Chilean 2RM_ when 
transmitting on only 3.5 watts. 

Mr. N. G. Baguley (G2NB), 35, Castle- 
gate, Newark, transmits on a wavelength 
of 9.2 metres on Thursdays at 10.30 p.m., 
and on Sundays at 11 a.m. for a period 
of half an hour (five-minute transmissions 
with five-minute intervals), and will 
welcome reports. 

We also understand that he has 
established two-way communication with 
BER (Bermuda), working on a wave- 
length of 35.2 metres, and that Mr. 
Gerald Marcuse (G2NM), of Caterham, 
has worked with Mr. J. V. Brooks (7JB), 
of Hobart, Tasmania, at 7.25 a.m. 
G.M.T., which corresponds to 5.30 p.m. 
‘Tasmanian time, 
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There is no need to enter into the detail ef how 


are induced in it. 


Addresses of Stations Wanted. 


We shall be glad if any of our readers 
can give us the QRA’s of the: following 
stations (in some cases it is inadvisable to 
publish the names and addresses, but any 
replies indicating that publication should 
be withheld will be communicated, in 
confidence, to the enquirars). 

K4VL, NB7, NPAX, S2NO, G6YV, 
GSBG, G2EL, G5DK. CHRML, COS2, 
F8LZ, NOKG, NSTB, PCJJ, PIRK, 
S2Cco. ` 

ooo0oo0o 
Stations Identified. 

We have received from correspondents, 
to whom we tender our thanks, the follow- 
ing QRA’s which will probably be of in- 
terest nòt only to those transmitters who 
specifically asked for them, but to others 
of our readers :—Italy; 1GW. Bruno 
Brunacci, via Evangelista Torricelli 1 
Rome, (transmitting on 17 to 50 metres). 
Cuba; 2BY. F. W. Borton. Galiano 29. 
Havana. 

oooo . 
New Call-signs Allotted. 
GSIR. H. Field, 62, Chertsey Road, 
Woking. 
G5JO. L. Jones, 50, King Street, Cam- 
bridge (in place of 2ARY). 
G5JD. J. L. Wood, Stanhurst, Burnt- 
island, Fife. 
G6MW. Lt.-Col. C. W. Thomas, Clifton 
House, Old Swinford, Stourbridge. 
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Calls Heard. 


: Extracts from Readers’ 
Logs. 
Harrow, 

(Sept. and Oct.) 

New Zealand: 1AX, 1A0, 2AE,, 2AC, 
2AQ, 2X A, 3AM, 3A0, 4AG, 4AR, 4AK, 
4AC, 4AL, 4AV, 4AS. Australia: 3BD, 
SBQ, SEF, 2DS, 2LO, 2YI, 2CM, 2GA, 
2TM, 2BK, 2JW, 5BG, 6AG. Argen- 
tine: AF1, FG4, BA1, BD1, CB8, AF4, 
DB2, FA3. Brazil: 1AB, 1AP, 1AC, 
1AF, 2SP, RGT. U.S.A.: 6VC, 6CF, 


6CGW. Mexico: 1B, 1K, 1AA. Chili: 
2LD. India: HBK. South Africa: 
0A4Z. U.S.A. ships: WAP. WNP, 


NVE, NISR (New Borneo), NISP. 

(0-v-1.) F. C. and T. A. Studley. 
Cambridge. 

(Oct. 10th to 29th.) 

Great Britain: 2YS, 51V, 5PM, 5U0, 
6BD, 6YU. U.S.A.: 4AV, 4LL, 4RM, 


to that shown in Fig. 6. 
(To be continucd.) 


alternating currents are commercially produced, but it 
may be said that the underlying principle of alternators 
generators of A.C.) consists in the rotation of a coil îm 
a magnetic field. The coil cuts lines of force first in one 
direction than in the other, and so alternating currents 


The wave shape is in genera] similar 


+ 


5YD, 6CTO. Brazil: 1AB, 1AF. Nor- 
way: LA4X. Italy: 1GW, 1BB. Spain: 
EAR20. Mexico: 1X, 1K. Morocco: 
MAROC. Sweden: SMRY. Argentine: 
AF1, BA1, BG8, CB8, DH5, DM9, F43. 
Australia : 2CM, 2JW, 2TM, 2YI. New 
Zealand: 1AO, 1AX, 2AC, 2AE, 2BR, 
2XA, 4AC, 4AR, 4AS. 

(0-v-1 Reinartz.) All below 50 metres. 

F. G. Turner. 

(G. 2ANO.) 


South Norwood, S.E.25. 

Australia : 2CM, 4RT, 2YI, 3EF, 5BG, 
3BD, 3BQ. New Zealand: 4AL, 2XA, 
4AK, 4AG, 1AT, 2AC, 1AB, 2AE, 4AA, 
4AR. Miscellaneous: RCB8, R2LZ, 
NRRL, WNP, MIDH. 

(0-1-1.) 5-90 metres. 

J. H. D. Ridley. 


(G5NN.) 
-Mombasa. 

(Aug. 26th to Oct. Ist.) 

U.S.A.: IPL, 1BYX, 1KA, 1ARH, 
1ACI, 1UW, 1AAG, 1CMP, IAAP, 
1KMF, 1BZP, 1CMU, 1CAW; ICMY, 
1AX%A, 2CFT, 2LU, 2BGI, 2WR, 


2AGB, 2AHG, 2BEE, 2CXL, 2XBB, 
2CR, 2APV, 2AHM, 2BBX, 2CAD, 
SAFQ, SABJ, 4ASK, 4SI, 4DA, 5NJ, 
5HE, 5SD, 5AA, SEW, 5MS, 5VA, 
5ZAI. 5BG, 5DQ, 5UK, 5JD, 6AFF, 
6CGW, 6BUC, 8BEN, BAVL, 8DAL, 
8EG, 8BHM, 8SF, 8JQ, 8EQ, 8BRC, 
8TX, 8BQI, NKA, NKF, WIZ, WQN, 
WQO, WIR. Great Britain: 2RZ, 2LZ, 
5DH, 21Z, GCS, GHH. Australia: 
3BD, 5BG. Cuba: 2MK, 2BY. Italy: 
IMT. Palestine: 6ZK. Sweden : 
SMYY. Java: ANE. Russia: RDW. 
Miscellaneous: 8FY, NOBQ, 1ANQ, 
5ZAI, 9XN, W8PL, WICEE, NPO, 
OCDB, 8BC, RFRL, MIDH, PCUU, 
OCDJ, N8ZF, OCML, RNRLL (7%), 
MCHAF, 8FQ, 6YX, ERKI], FJL, XDA, 
6XC, 1M, 9HH, NOHT, HIER, AG3, 
FW, POF, 3AUV, WAP, WNP. 
(O-v-1.) 35 to 50 metres. 
L. J. Hughes. 
(KY 1VP.) 


Lowestoft. 

Oct. 7th to Nov. Ist, 1925. 

British: ,2AWL, 2DX, 2FO, 2JP, 
2P0, 2VL, 5DH, 5GS, 5KO, 5WQ, 5X0, 
6BD, 6QB, GCS, GHA (Malta). French : 
8DK, 8DT, 8GW, 8IX 8QR, BRA, 8TO, 
8UDI, 8VX, 8WZ, 8ZB. Dutch: NOHB, 
OCTU, PCMM. Swedish; SMAG. 
Danish: D7ZM. Belgian: X3. Finnish: 
S5DF. Irish: 11B. Czecho-Slovakian : 
OK1. German: KXH, LPZ. Spanish: 
EAR 20. American: WIZ, WNM. Un- 
known: Y8. P. L. Savage 

(0-v-1) All below 100 metres. (G2MA). 
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Sheffield and District Wireless Society. 


In his Presidential Address, on October 
23rd, Mr. W. Burnet, the new President, 
dealt with the aims of a wireless society, 
which should be to make wireless develop- 
ment as democratic as possible and to 
instruct and direct public opinion on the 
subject. 

The speaker then dealt with the 
importance of radio measurements, in the 
perfection of which lay the design of the 
apparatus of the future. He considered 
that the ideal set for the public would 
be found to consist of three valves only, 
working with a frame aerial and obtain- 
ing current from the supply mains for 
both filament and plate. Such a set 
should combine simplicity, efficiency and 
high-class components. 

Hon. Secretary : Mr. T. A. W. Blower. 


0000 


Hounslow and District Wireless Society. 


The society is installing broadcast re- 
ceiving apparatus at the Hounslow Hos- 
pital. To meet the expense involved a 
“ Hospital Wireless Fund” has been 
started in the district. 

Hon Secretary : Mr. A. J. Myland, 219, 
Hanworth Road, Hounslow. 


0000 


Lewisham and Bellingham Radio Society. 


The humours and uncertainties of an 
impromptu debate were enjoyed on 
November 3rd, the lecture on “ Low Loss 
Coils ” having been postponed owing to 
the indisposition of the lecturer. 

Members now have access to experi- 
mental apparatus, including a transmitter, 
and those in difficulty are able to go to 
the Technical Adviser for help. 

Several members are actively engaged 
in collecting funds for the supply of 
broadcast receiving apparatus -to the local 
Hospital. 

Hon. Secretary : Mr. C. F. Tvnan, 62, 
Ringstead Road, Catford, S.E.6. 


oo00 


Streatham Radio Society. 


Mr. W. K. Alford delivered an inter- 
esting lecture on ‘‘ The Superheterodyne 
Receiver ’’ at the Society’s meeting on 
November 5th. Much valuable information 
was given regarding the correct values 
of coils and condensers to secure efficient 
working, besides many practical hints for 
the construction and operation of this de- 
servedly popular receiver. Attention was 
also given to the various methods of inter- 
mediate frequency amplification. The 
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lecture was followed by a keen discussion, 
in which many members participated. 

Hon. Secretary : Mr. N. J. H. Clarke, 
26, Salford Road, S.W.2. 


0000 


Hackney and District Radio Society. 

The meetings of this Society are now 
held at “Holy Trinity Institute,” May- 
field Road, Ddlston, E.8 (close to Dalston 
Junction Station). 

Greater facilities for experimenting are 
now available, and a programme of con- 
siderable interest is being arranged. 

The Society meets every Monday night 
at 8. 

Hon. Sec., Mr. G. E. Sandy, 114, 
Parnell Road, E.3. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 18th. 


Goldere Green and Hendon Radio Society. 
—At 8 p.m. At the Club House, 
Willificld Way, N.W.11. “ Funda- 
mental Principles of Radio Recep- 
tion,” by Mr. Maurice Child. 


Nottingham and District Radio Experi- 
mental Association.—Lecture: " Lona 
Distance Reception,” by Mr. Fielder, 
of the B.B.C. 

THURSDAY, NOVEMBER 19th. 


Walthamstow Ameoteur Radio Society.— 
Lecture: “Transmitting and Receiving 
on Short Waves,” by Mr. Williams, 
of the G.P.O. 


Chelmsford Enqinecrina Societu.—Presiden- 
tial Address by Mr. H. M. Dowsctt. 
M.1.E.E., F.Inst.P. 


FRIDAY, NOVEMBER 20th. 


Sheffield and District Wirelese Society.— 
Lecture: ‘‘ Formula, and when they 
fail,” by Mr. J. Hollingworth, M.A. 


MONDAY, NOVEMBER 23rd. 


Hackney and District Radio Society.-- 
‘Vest Pocket Lectures.” 


Steunsea Radio Society.—Members’ At 
Home Night. 


TUESDAY, NOVEMBER 24th. 


Lewisham and Bellingham Radio Society.— 
Echivition of Valve Sets. 


WEDNESDAY, NOVEMBER 325th. 


: Radio Society of Great Britain.—General : 
; Meeting at 6 p.m. (tea at 5,30). t 
At the Institution of Electrical En- : 
gincers, Savoy Place, W.C.2. Lecture: 
“A Review of Short Wave Develop- 
ment,” by Captain W. G. Miles. 


: : 
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Ipswich and District Radio Society. 

The Secretary’s report, read at the 
Society’s annual meeting on Monday, 
November 2nd, was a record of another 
successful year, although during the period 
under review the attendances of the mem- 
bers had not been all that could be 
desired. Generally speaking, the activi- 
ties of the club have lain in the direction 
of assisting those confronted with wire- 
less difficulties. | On several occasions 
appeals for help from listeners were re- 
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ceived through the medium of the B.B.C., 
and-all of these were satisfactorily dealt 
with. 

Public meetings are to be a feature of 
the coming session, owing to the success 
realised at the last meeting of this kind, 
when Capt. Frost, of the B.B.C., was the 
lecturer. 

The Society’s President, Mr. F. Mellor, 
\.M.I.E.E., was re-elected for the ensu- 
ing session, and the Hon. Secretaryship 
remains in the hands of Mr. H. E. Bar- 
brook, 55, Fonnereau Road, Ipswich. 


oo0oo0o0 


Wimbledon Radio Society. 
A complete B.B.C. control room erected 
at the Society’s headquarters was the 


centre of interest at a recent meeting 


when Mr. R. H. Wood, of the B.B.C. 
staff, gave an excellent lecture on “ The 
Engineering Side of Broadcasting.” 
Members were able to speak into the 
microphone whilst the various controls 
were operated, the effect being heard in 
a pair of telephones. The evening was 
also profitable in another respect, for Mr. 
Wood answered an enormous number of 
questions regarding modern broadcasting 
practice. E 

The Hon. Secretary, Mr. P. G. West, 
11. Montana Road, Wimbledon, S.W.20, 
will be pleased to forward particulars of 
T etc., to prospective mem- 
ers. . 


AN INTERNATIONAL 
CATALOGUE. 


The value of this 68-page illustrated 
catalogue * to the progressive experi- 
menter may be judged from the fact that 
more than 50 per cent. of its space is 
devoted exclusively to the latest American 
apparatus available in this country. In 
this respect it is probably unique, and 
on examination the catalogue shows that 
a source of supply now exists from which 
the British amateur can obtain practically 
all the best-known American apparatus, in 
addition to a vast selection of attractive 
but less familiar lines. The pages are 
strewn with the (American) household 
names of Bremer Tully, Haynes Griffin, 
Silver-Marshall, Connecticut and others, 
and the apparatus, if it does bear an 
exotic appearance, is no less efficient on 
that account. 

The British section of the catalogue is 
thoroughly comprehensive, and covers the 
products of the leading manufacturers. 


* Catalogue, 1926. Will Day, Ltd., 18 


and 19, Lisle Street, Leicester Square, 
London, W.C.2. 


a 


NOVEMBER 18th, 1925. 


- 


Defi nitions of Ter 


— OF TECHNICAL TERMS 


ms and Expressions commonly ‘used in Wireless 
Telegraphy and Telephony. 


$ 


Daeg 
— 


715 


z In 
2S 


` 
s: 


This section is being continued week by week and will form an authoritative work of reference. 


Frequency. The number of complete 
cycles an alternating quantity passes 
through in one second. Sometimes 
called the “periodicity.” See ALTER- 
NATING CURRENT. p p 


Frequency, Audio-, Fundamental, Group, 
High, Radio, Spark, and Supersonic. 
See AUDIO-FREQUENCY, GROUP FRE- 
QUENCY, etc. 


Frequency Band. See Sipe Banps. 


Full-wave Rectification. Rectification in 
which both positive and negative half- 
waves of the alternating current being 


rectified are made use of. Cf. Hatr- 
Wave Rectirication and see REC- 
TIFICATION. 

Fundamental Frequency. The fre- 


quency of the fundamental ware. 


Fundamental Wave. It is well known 
that any alférnating quantity, whatever 
the wave shape, can be resolved into 
a number of pure sine wares whose sum 
will give the wave shape in question. 
The principal sine wave obtained in 
this .manner which has the same 
frequency as the original wave is called 
the “fundamental wave.” The remain- 
ing sine waves whose frequencies are all 
multiples of the frequency of the funda- 
mental are called “ harmonics,’ and 
that harmonic which has three times the 
frequency of.the fundamental is called 
the “third harmonic,’ and so on. In 
ordinary alternating currents, where 
both half-waves are of the same shape, 
no even harmonics are possible, only 
those whose frequencies are odd 
multiples of the fundamental frequency 
being present. However, in wireless 
work, where oscillations are produced 
by a valve or an arc, the two halves ‘of 
the wave are not necessarily of equal 
shape, and therefore the even harmonics 

as well as the odd ones are usually met 
with. Sometimes the fundamental wave 
ig called the “first harmonic.” 


Fase. A safety device included in an 
electric circuit to protect it and any 
connected apparatus from damage 
should an accidental short circuit occur. 
The fuse is essentially a wire of lower 
current-carrying capacity than any other 
part of the circuit, and therefore when 
an excessive current flows this wire gets 
heated first and melts, thereby break- 
ing the circuit and interrupting the 


current. 


` 


' G. 

Galena. A sulphide of lead. (PbS) in 
natural crystal form commonly used as 
a, crystal rectifier. Various artificially 
treated forms are found to be more 
efficient for rectifying purposes than the 
natural crystal. It is used in conjunc- 
tion with a “catwhisker” or fine 
metaHic point. 

Galvanometer. An instrument for measur- 
ing currents, usually of small magni- 
tude. See EINTHOVEN GALVANOMETER, 


Suspehded coil galvanometer. 


Gauss. 
flux density; it represents a field 
strength of one line per square centi- 
metre. 

Generator. (1) Any machine for con- 
verting mechanical power into electrical 
power, such as a dynamo. (2) Any 
device for producing electrical oscilla- 
tions from a non-oscillating source of 
electrical energy, e.g., a valve oscillator. 


Glow discharge microphone. 


German Silver. An alloy of copper, zinc, 
and nickel used for resistance purposes. 


The unit of field strength or | 


It consists of about 62 per cent. copper, 
22 per cent. zinc, and 16 per cent. 
nickel, giving a 8pectfic resistance of 
about 27 microhms pep cm. cube at 
15 degrees Centigrade. Increasing the 
percentage of nickel gives a higher 
value of specific resistance. 


Glow. See BLUE GLOW. 


Glow Discharge Microphone. A micro 
phone in which the current to be modu- 
lated passes in the form of a ghew dis- 
charge between two electrodes. The 
modulation is produced by the direct‘ 
action of the sound waves on the air 
through which the discharge is taking 
place. 


Goniometer, Radio. See DIRECTION 
FINDER. 
Grid. The wire spiral or wire gauze 


auxiliary electrode between the plate 
and filament of a three-electrode ther- 
mionic valve. See THREE-ELECTRODE 
VALVE. l ' 

Grid Bias. Refers to the potential which 
is imparted to the grid of a three- 
electrode valve with respect to the 
potential of the negative leg of the fila- 
ment (usually taken as zero), t.e., it is 
the number of volts by which the poten- 
tial of the grid is above or below that 
of the negative end of the filament. 
When the potential of the grid is nega- 
ue it is said to have a “negative 

ias.” ` 


Grid Circuit. That part of a valve cir- 
cuit which is connected between the 
grid and filament of a three-electrode 
valve. Cf.° Prate CIRCUIT. 


Grid Condenser. A condenser usually of 
fixed capacity, connected in series with 
the lead which joins the grid circuit 
to the grid of a three-electrode valve. 
It may serve one of two purposes : (a) 
To give a suitable negative bias to the 
grid of an oscillating valve, especially 
when used for transmitting purposes; 
(b) to produce a rectifying effect on 
the grid side of the valve, for which see 
Grip RECTIFICATION. See also GRID 
Leak, Grip Bras. 


Grid Current. The current which passes 
between the filament and the grid of 
a threc-electrode valve. When the grid 
of a three-electrode ralve is given a 
positive potential with respect to the 
filament, it attracts and traps some of 
the electrons being emitted from the fila- 
ment, so that in effect a current flows 


A 49 


710 


` Dictionary of Technical Terms.— 


between the grid and the filament, this 
current being the grid current. If the 
grid potential is made zero or negative 
with respect to the negative end.of the 
filament, it does not attract any elec- 
trons and no grid current flows. Grid 
current represents a loss of energy and 
is detrimental to sharp tuning, where- 
as on the other hand grid current is 
often made use of to prevent self- 
oscillation (see GRID POTENTIOMETER) 
ove forms the basis of grid rectifica- 
ton. 


Grid Leak. A high resistance connected 
in parallel with the grid condenser in a 
valve circuit. It is included to prevent 
the grid from accumulating excessive 
static charges or to assist in the process 
of grid rectification. Sometimes the 
grid leak is connected between the grid 
and the negative or positive leg of the 
filament, or to the slider of a grid 
potentiometer connected across the fila- 
ment battery. See Grip RECTIFICATION. 


Grid Potentiometer. A potentiometer 
arranged to enable the grid potential or 
grid bias to be critically adjusted. The 
potentiometer is usually connected across 
the filament battery. If the grid cir- 
cuit does not contain a grid condenser 
it is connected between the slider and 
the grid as shown at (a). If a grid 
condenser is included the connectian to 
the potentiometer depends on the 
arrangement of the grid leak. If the 
grid leak is in parallel with the grid 
condenser, the connection will be the 
same as the case already considered. If 
the grid leak is not in parallel with the 
grid condenser, the connections must be 
as shown at (b), the leak being con- 
nected between the grid and the slider 
of the potentiometer. Variation of grid 
potential by this means is often em- 
ployed for controlling the self-oscillation 
of a receiver which has a tendency to 
spontaneous self-oscillation, oscillations 
ee damped out by the grid current 
which flows when the grid potential is 


made positive with respect to the nega- 


tive end of the filament. 


Alternative connections of grid potentilo- 
meter. 


Grid Rectification. Refers to the method 
of using a three-electrode valve for the 
detecting of high-frequency oscillations, 
based on the unilateral conductivity of 
the grid to filament circuit inside the 
valve. A small condenser of the order 
of 0.0003 microfarad is connected in the 
grid lead, and the oscillations are applied 
to the grid through this condenser. 
Owing to the fact that current can flow 
from the grid to the filament and not 
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in the reverse direction (see GRID CUR- 
RENT), a charge of negative electricity 
is accumulated on the grid side of the 
condenser when an alang voltage is 
applied between the other side of the 
condenser and the filament, thus reduc- 
ing the value of the plate current. It 
is necessary for this charge to leak away 
as soon as possible when the applied 
oscillation ceases, bringing the plate cur- 
rent back to its normal value. For this 
purpose a high-resistance leak, called a 
grid leak, is connected directly across 
the condenser or from the grid side of 
the condenser to one leg of the filament. 
Thus the average value of the plate cur- 
rent will vary according to the ampli- 
tude of the signal oscillation applied to 
the grid. This system is much more 
sensitive to weak signals than anode 
rectification. Compare ANODE RECcTI- 
FICATION. 


16 20 24 


8 12 
OSCILLATION VOLTAGE AMPLITUDE) 


- Typical grid rectification characteristic. 


MEAN PLATE CURRENT MILLIAMPERES) 


Another term sometimes used 
for “ earth.” _ 


Group Frequency. The number of separ- 
ate trains of waves per second in spark 
or damped wave transmission. 


= H. 
“H.” -The usual symbol for magnetic 
flux density in air, or magnetisiny 
force, See B-H Curve. 


Half-wave Rectification. Rectification 
in which only the positive (or nega- 
tive) half waves of the alternating 
current being rectified are made use of. 
Cf. FuLL-Wave RECTIFICATION and see 
RECTIFICATION. 


Hand Capacity Effect. In some short- 
wave receivers the electrostatic capacity 
between the hand of the operator and 
various parts of the circuit may be 
sufficiently large to alter seriously the 
tuning of the circuit when the hand is 
moved and to make receiving difficult, 
if not impossible. Various devices are 
employed to eliminate this effect, such 
as extension handles to the controls, 
and screening. 


. Hard Valve. <A thermionic valve which 
is exhausted to a very high degree so 
that there are very few molecules of 
gas left in the bulb. In a hard valve 
the plate to filament current inside the 
valve takes the form of almost pure 


-~ 


Harmonics. 


Heaviside Layer. 


. sions. 


Hertzian Waves. 
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electronic emission from the filament as 
opposed to partial conduction through 
ionised gas in a soft valve. The life 
of a hard valve is longer and the 
characteristics are more stable than 
those of a soft valve. Cf. Sorr VALVE. 


The component, sine waves 
in an irregular wave form (of alter- 
nating current, etc.), the frequencies 


Resultant curve a produced by the com— 
bination of a sine cars b and its third 
. mo c. 


of which are some multiple of the main 
frequency. Any irregular wave form 
is equivalent to a fundamental sino 
wave, of frequency equal to that of the 
actual wave, and a number of “ har- 
monics ’? whose amplitudes are usually 
less than that of the fundamental 
wave. That harmonic which has a fre- 
quency of, say, three times that of the 
fundamental is called a ‘‘third har- 
monic.” For further explanation see 
FUNDAMENTAL WAVE. 


The upper rarefied 
stratum of the earth’s atmosphere is 
supposed to be ionised and to be in 
consequence a more er less good con- 


© ductor of electricity. This. conducting 
- layer is 


known as the ‘Heaviside 
layer,” and apparently accounts fer. the 
transmissions of long-distance wireless 
signals round the curvature of the 
earth, the waves being reflected. and 
refracted back to the surface of the 
earth when they strike the Heaviside 
layer at an angle, just as a beam of 
light is reflected from a mirror or re- 
fracted through a prism. The action 
of the sun has a marked effect on the 
height of the Heaviside layer above the 
surface of the earth, and this fact may 
account for the great difference in the 
strengths of day and night transmis- 
It has been discovered lately 
that very short waves (below 50 
pee) are more effective in daylight 
than during the dark hours, just the 
reverse effect as compared with medium 
and long waves, being thas at variance 
with the generally accepted theories 
of day and night transmission based 
on the changing of the Heaviside 
layer. 


Henry. The practical unit of taductancc, 


either mutual inductance or self- 
inductance. For definition see COEFFI- 
CIENT OF SELF-INDUCTANCE and COEFFI- 
CIENT oF MUTUAL Inpuctance. See 
also INDUCTANCE. 


The electric waves 
employed in wireless telegraphy, etc. ; 
named after Hertz, who first demon- 
strated their existence practically, 
although they had been previously pre- 
dicted by Maxwell as a result of his 
mathematical investigations. 


q ea A D O A E o eee 


- are at Iwatsuki Radio Receiving Station, 


NOVEMBER 15th, 


1925. 
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The Editor does not hold himself responsible for the opinions of his correspondents. A 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” D rset monse, T Tudor Street, E.C.4, and must be acoompanied by the writer’s name and address. 


J-1AA TOKIO. 


Sir,—I was very glad to find the report on page 222 in T'he 
Wireless World and Radio Review, August 19th, 1925, that the 
signals from the station J-1AA were picked up for the first time 
in your country by Mr. S. K. Lewer (G-6LJ), of West Hamp- 
Stead. J-1AA is the temporary experimental short-wave station 
of the Department of Communications, and is not amateur, as 


A general view of the Iwatsuki short-wave station 
trolled by the Japanese Department of Communications. 


JLAA), con- 


The transmitters and receivers 
Saitamaken, near 
Tokio (about 30 kilometres apart). As I have been engaging 
in the erection of the station and short-wave tests, I am sending 
you a brief description as follows :— 


was stated in the above issue. 


A.—Transmitters. 

No. 1.—Wavelength, 40. 20, and 14.6 m. 
Valves : One MT-4 (Marconi). 
Aerial: Inverted L. Height 15 m., length 15 m. 
Counterpoise : 3 wires each 3 m. long. 
Radiation : 1.5 amps. 

No. 2.—Wavelength, 36 m. 
Valves: Two UV-204 (G.F.). 
Aerial and counterpoise: Same as No. 1. 
Radiation : 2 amps. 


No. 3.—Wavelength about 5 m. 


Valves: Two UV-205 (G.F.). 
Aerial: 15 m. vertical copper tube. 
Radiation: 1 amp. 

B.— Receivers. , 
Wavelength : 5 to 100 m. 
Circuit: Low loss grid and plate tuning. 
Valves: Detector and one J.F. amplifier. 


We started the short-wave tests in the beginning of this vear. 
The longest distance communication was recorded during August 


with BA-1 at Buenos Aires, Argentine, this country being the 
farthest in the world from our land {about 18,000 kilometres). 

Signals from all other Continents, Europe, Africa, Australia, 
and North and South America also reach us; as an example, 
2BR and 2YT in your country, and 2NM, 2DSS, 2LZ, also 
2XAF in daylight on 20 metres. 

As our transmissions were picked up both in London and 
New York, I believe two-way communication on short wave 
shoald be possible, and that it will be done within a few months. 
J-1AA usually listens-in from 20.00 to 08.00 G.M.T. on 20 and 
40 metres, so I should appreciate it if English amateurs would 


call the station in the Far East in the night. 


The accompanying photographs of J- LA, A will, I hope, be of 
interest. D. ARAKAWA. 
Radio Engineer, Department of Communications, 
October 10th, 1925. Tokio, Japan. 


An operator at JIAA. 


PORTUGUESE SHORT-WAVE TRANSMISSIONS. 


Sir, —The many experimenters in this country who are de- 
voting their attention to the ever-increasing interest in shòrt- 
wave work may like to know that several Portuguese amateurs 
are to be heard on about 50-60 metres. 

The pioneer Portuguese amateur Station P1AB, already re- 
ported as having been logged in England on 5.263 ke. (57 
metres) on October 25th at 23.00 G.M.T., is operated by Mr. 
Alvaro Contreiras, Editor of T.S.F. em “Portugal, 50-66 Rua 
do Seculo, Lisbon, who will be pleased to receive direct, or 
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The operating room of the Iwatsnuki station. 


through myself, QSL cards or reports as to his QST trans- 
mitted between 23.45 and 1.00 G.M.T. on the 9th-10th instant. 

As the call QST DE P1AB, sent at regular intervals, was 
to be followed by two words, probably expressive of greetings, 
in the Portuguese language, I should be extremely glad to 
know whether any English amateur has succeeded in logging 
same, even in a mutilated condition, in which case I should 
like to have details as to the strength of signals received, etc. 

The writer would be equally interested to know whether 
any other Portuguese amateur stations, such as PIAA, PI1AC, 
PIAE, P8AM, etc., have recently been heard or recorded in 
this country. 

As it is frequently impossible to advise the technical press 
in time for publication of any intended calls to be made by the 
Portuguese transmitting stations, the writer will be happy to 
forward details of such transmissions, as soon as received from 
Portugal, to any interested amateur who will kindly send a 
stamped envelope to the address hereunder. 

Requesting you to accept, and to convey to your readers, 
the heartfelt greetings from the amateurs of the ‘‘ oldest ally 
of England,’’ I wish your invaluable publication every success. 

A. C. M. ne CARVALHO, 
Representative of T.S.F. em Portugal. 
25, Crewdson Road, 


Brixton Road, S.W.9. November 10th, 1925. 


NORWEGIAN LOW POWER TESTS. 


Sir, —The following details'of low power tests at my station 
LAlA may perhaps be of interest : 

On October 3lst, 1925, between 14.30 and 15.15 G.M.T., tests 
were carried out with Swedish SMWF, Stockholm, on power 
input 8.64 watts down to 0.24 watts. My wavelength was about 
42 metres. SMWF was using a 2-valve receiver and indoor 


aerial. The distance from here to Stockholm is about 1,000 
kilometres. The results were as follow : 
High-tension. Anode current. Input. Strength. 
240 volts 36 milliamps. 8.64 watts R4. 
180 sé, .. 26 5 . 468 ,, .. R3. 
120 .. 14 m .. 168 ,. R4. 
6 Ss, 4 e 0.24 ,, R2-R3. 


Particulars at my transmitting station during tests :—Circuit : 
Coupled. Valve: One LS5. High-tension: Dry batteries, 
units of 60 volts. Aerial: One wire, 30 metres long, 23-14 
metres high. Counterpoise: One wire, 10 metres long, 2 metres 
above level. 

Moen i Maalselv is situated in the Maalselv valley, 60 kilo- 
metres south of Tromsoe. (Location: Latitude 69° N., 
longitude 19° E.) 
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On November Ist, 1925, at 19.00 G.M.T., communication was 
established and tests carried out with English G6MP (Alton, 
Hants) on power inputs down to 2.1 watts on a wavelength of 
40 metres. Strength, when using an input of 2.1 watts, was 
reported as R3-R4 on a 3-valve receiver. The tests were not 
completed when the northern lights appeared, followed by 
strong earth currents, completely wiping out thé signals from 
GéME, so I had to close down. The distance from here to 
J. DIESEN (LAIA). 


November 2nd, 1925. 


` 


Moen i Maalselv, 
Norway. 


DX WITH THE PHILIPPINES. 


‘Sir,—The following DX record will probably interest you. 
Yesterday afternoon betoa 2.30 and 4.0 p.m., G.M.T., I was 
in two-way communication with the Philippine Islands. This 
is the first two-way wireless communication between this 
country and the Philippines. : 

The station I was working with was Pi—IHR, at Fort 
McKinley, Manila, P.I., Operator Master Sgt. Angel D. Man- 
ingas, 12th Sig. Coy., U.S. Army. 

QSL cards should be sent to Sig. Officer Hayden P. Roberts, 
Fort McKinley, Manila, Philippine Islands. 

The remarkable part is that the communication took place 
in broad daylight, on the 40 metre band. His signals were very 
strong on two valves, and he reported my signals also strong 
and on a very steady Pads C.W. note. 

I was using about watts power on two type T/250 Osram 
valves. F. A. MAYER (G2LZ). 

Wickford, Essex. November 10th, 1925. 


INTERFERENCE FROM NORTHOLT. 


Sir,—I noticed. another complaint in the November 11th issue 
of The Wireless World, of the interference from the Northolt 
station. I have noticed for some time bad interference on 40 
metres. Since it is exactly similar to that which I experience 
on the broadcast band I presume this to be due to Northolt. 
Rince it is impossible to read any but the strongest signals 
(such as 5DH, the Post Office Research Station) I am seriously 
hampered in my study of the meteorological effects on long- 
distance reception. 

There must be many others who are being inconvenienced 
by Northolt, and while such a state of affairs exists short-wave 
progress will be retarded. Therefore it is not good enough that 
the Post Office should stop their improvements when only local 
stations can be received. E. J. ERITH. 

Sutton, Surrey. November 11th, 1925. 


The short-wave receiver, tuning from 15 to 109 metres, at 
Iwatsuki 


Information Department 
Conducts a Free Service | 
of Replies to Readers’ 


Queries. 


Charging Accumulators from A.C. 
Mains. 


I wish to charge my accumulator from 
my house mains, which are A.C., by 
means of a step-down transformer 
and a chemical rectifier. Will you 
please give details of the construction 
of a suitable transformer and rectfier? 

7'.2.B. 


Since you do not, among other things, 
give us the voltage or periodicity of your 
mains, we can give no details of the 
transformer. In any case, efficient trans- 
former design is by no means the simple 
matter which many people suppose, and 
it is often less expensive in the long run 


Fig. 1.—Connections of a full-wave elec- 
trolytic rectifier. 


to purchase a transformer from a reput- 
able firm. However, full details fur the 
construction of small power transformers 
for all normal mains, voltages, etc., were 
given in the issues of this Journal for 
August 27th and September 24th. 1924, 
and are also to be found in ‘*‘ Wireless 
Valve Transmitters,’ by W. James. 
With regard to chemical rectifiers, here 
again it is oan to-exercise great 
care. Speaking broadly, a voltage greater 
than 50 or 70 volts should not be applied 
to a rectifying coil, and ıf at any time a 
greater voltage is to be dealt with, it is 
necessary to connect a number of cells in 
series. Also, in the case of heavy currents, 
it may be more convenient to construct 
several small cells and connect them in 
parallel than to construct one cell of pate 

late area. Thus, in cases where a fairly 
heavy current at a comparatively high 
voltage is to be rectified, a series-parallel 
combination of cells might have to be 
used. The électrodes, which can be of 
lead and aluminium respectively, should 
have one square inch of surface to every 
0.1 amp. of current, the electrolyte, 
-which may consist of an almost saturated 
solution of ammonium phosphate having 
a volume allowance of three quarts per 
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ampere. It. is an excellent plan to pour 
a thin film of paraffin on the electrolyte 
surface in order to prevent evaporation 
and creeping of the solution. It is ad- 
vised that full wave rectification be em- 
ployed in conjunction with a centre- 
tapped transformer secondary, in accord- 
ance with the diagram shown in Fig. 1. 
It is well to point out that chemical recti- 
fiers are somewhat malodorous and 
‘“ messy,” and it would be well to con- 
sider the employment of valve rectifiers, 
since these may now be obtained at a cost 
not greatly exceeding that of a bright 
emitter valve. 
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A Stable H.F, Circuit. 


I wish to construct a receiver employing 
two H.F. stages using plug-in coils, 
but do not wish to make use of the 
neutrodyne principle. Can you give 
me a suitable circuit? C.E.K. 

The circuit shown in Fig. 2 should be 
suitabłe for your purpose. The ordinary 
circuit employing two tuned anode cir- 
cuits or two plug-in transformers is very 
unsuitable, since in the first place it is 
necessary to bias positively the grids to 

a considerable extent before stabilisation 

is brought about. This has the effect 

of very considerably reducing the H.F. 

amplification obtainable, and at the same 
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time imposes a heavy load on the H.T. 
battery. A further disadvantage is that 
with two stages of H.F. carried out in 
this manner there are three condenser 
dials to adjust, in addition to the reac- 
tion coil. This renders ‘‘ searching ” 
very difficult. By adopting the method 
of using a choke-coupled stage in con- 
junction with a tuned anode stage 
stability is assured, although for those 
who wish it a potentiometer is included. 
It will probably be found, however, that 
in most cases this may be left over to 
the negative side. The H.F. choke may 
very readily consist of a plug-in coil, 
and on the B.B.C. band of wavelengths 


a 250-turn coil is quite suitable. g 
oo0oo0o0 
Simplifying the Construction of a 
Superheterodyne. 


In the superheterodyne receiver described 
in your issue of July 29th I notice 
that two long-wave plug-in coils are 
used as a filter. This arrangement 
appears to be somewhat difficult in 
construction. Is there no alternative 
method ? V.L.B. 


Yes, it is now possible to obtain from 
the manufacturers of the intermediate 
transformers a suitable filter transformer 
specially designed to work in conjunction 
with the intermediate transformers used 
in this particular receiver. 
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Fig. 2.—Tuned anode and choke-coupied H.F. amplification incorporated in a 
three-valve receiver. 
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Range of a Single-Valve Set. . 

What ts the utmost range it is possible 
to obtuin with a single-valve re- 
generative receiver? 

This is by no means a simple question 
to deal with. From the point of view 
of reception of Morse signals, the pos- 
sible range of a single-valve receiver of 
this type is practically unlimited, since 
communication has been carried out with 
the antipodes when using one of these 
instruments. In the field of telephony 
the range is greatly reduced, and 
although, of course, reception of distant 
broadcasting stations is of daily occur- 
rence, it would be hazardous to give a 
greater range than 100 miles for con- 
sistent reception of telephony. 
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The Magnetic Detector. 

I have recently been reading about the 
magnetic detector. Surely this in- 
strument, owtng to tts constancy and 
ruggedness, would be ideal for use in 
the construction of a ‘‘ foolproof" 
recetver designed for use at close 
‘range to a broadcasting station? 

G.J.H. 


Unfortunately, although this instru- 
ment is undoubtedly the simplest and 
most trouble-free form of detector for use 
at short ranges when dealing with Morse 
signals, it causes distortion of telephony 
signals owing to its principles of opera- 
tion. ere ; 


“Low Loss” Switching in H.F. Circuits. 

1 have frequently seen it stated that 
switching on the H.F. side of a 
receiver is greatly conducive to in- 
efficiency, but would like to be able 
to eliminate my H.F. valve when 
receiving the local station. Can you 
suggest an efficient method whereby 
this could be done, other than by 
using a three-cou holder? R.M.H. 


Possibly one of the simplest methods 
of carrying out “low loss” switching 
in H.F. circuits is that shown in Fig. 3. 
The circuit diagram is more or less self- 
explanatory. The short-circuiting bridges 
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are used for the purpose of bringing 
either one or both valves into service as 


required. Needless to say, it is neces- 
sary also to switch out the filament of 
the H.F. valve by means of the rheostat 
when working on detector only. 
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The H.T. Question. 


Which source of H.T. would be the most 
reliable for me to adopt in conjunc- 
tion. with my superheterodyne re- 
ceiver? I hare D.C. mains at my 
house. T 


There are four courses open to you. 
Firstly, the use of dry batteries ; secondly, 
the use of small wet primary, cells; 
thirdly, the use of H.T. accumulators, and 
lastly the use of the mains. The initial 
cost of small-sized H.T. batteries is about 
3d. per volt in the case of first-class bat- 
teries, those of inferior manufacture 
averaging l4d. per volt. 
however, would be of very little use from 


Fig. 3.—Switching H.F. receiver circuits. 
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effect of producing ‘‘ muffling.” 


These batteries, . 
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an economical point of view when used in 


conjunction with a superheterodyne re- 
ceiver. The larger-sized H.T. batteries 
cost about 6d. per volt, but even the 
largest-sized ones would be uneconomical 
in the cases of certain types of super 
heterodyne whose anode current demands 
are large. Small wet Leclanché cells work 
out about 9d. per volt, and H.T. accumu- 
lators at 1s. per volt, and either type is 
suitable. With regard to the use of D.C. 
mains, it may be said that if the hum 
can be got out of them no better source 
of H.T. for L.F. amplifiers could be found. 
Providing that initial cost were no object 
it would probably be best to use large- 
sized H.T. accumulators in all cases where 
a multi-valve receiver is to be used. 
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Controlling Loud-Speaker Volume. 


Desiring to have a variable control over 
my loud-speaker volume, I con- 
structed a unit consisting of a num- 
ber of fized condensers, which by 
means of a stud switch could be 
brought one by one in shunt. with 
the loud-speaker windings. . My tdca 
was that part of the L.F. energy 
would be diverted from the ‘loud- 
speaker windings through the con- 
densers, and thus give me a contral 
over volume. The only result, how- 
ever, is very bad distortion. Can you 
explain to me where I have gane 
wrong? D.F.T. 


The distortion which you have ex- 
perienced was to have been expected, 
the effect of the condensers being to 
divert the higher musical frequencies 
from the loud-speaker, which has the 
The 
reason for this is, of course, that the 
impedance of a condenser varies in- 
versely as the applied freatency. The 
correct method of controlling the volume 
of your loud-speaker would be to shunt 
it with a variable resistance, or alterna- 
tively to arrange to bring a number of 
fixed resistances in shunt by means of a 
stud switch. : 
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Conditions Governing High-Impedance 
Valves. 

Recently I have been using a two-stage 
reststance-coupled amplifier, the re- 
sistance betny 80,000 ohms and the 
valves D.E.5B. Having the misfor- 
tune to burn out one valve, I sub- 
stituted a D.B.Q. which I had by 
me. Although this valve has the 
same amplification factor as its pre- 
decessor, it appeared to give little or 
no amplification. Please explain the 
reason fer this. T.B.D. 

The reason for this is that, altbough 
the amplification factors of the two valves 

are identical, the impedance of the D.E.Q. 

valve is over three times greater than that 

of the D.E.5B. Consequently, in order 
to obtain the same volume and quality 
of reproduction from the former as from 
the latter it would be necessary to pro- 
portionately increase the value of the 
anode resistance, which would, of course, 
Y the use of a much larger value of 
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WHAT TO DO WITH £125,000 A 
YEAR. 


VEN in these days £125,000 a year is a very sub- 
stantial sum, and an amount which can produce 

very tangible results if expended judiciously. When it 
becomes common knowledge that 
such a sum, composed almost en- 


faethe: T a90 70 aad 30 3971 Midland. 
Home, £1 18. 8d.; Canada, £1 18. 8d.; other countries abroad, _ £1 3s. 10d. per annum, 


Telephone : City 2847 (13 lines). 


MANCHESTER: 199, Deansgate. 


"Iliffe, Manchester.” 


. Birm'ngham.” Telegrams : 
Telephone : 8970 and 8971 City. 


$, readers are iiai before making nse of them, to satisfy themselves tkat they 


be infringing patants as 


£500,000, we find that the Post Office revenue is 
£125,000. Admitting there are expenses incurred which 
the Post Office might justifiably charge to broadcasting, 
we still find that the Post Office is deriving a net prolit 
which, cannot be far short of £100,000 a year. 

If it is considered -by the Broadcast Committee ‘of 
Enquiry that 1os.°a year is a 
reasonable licence fee to charge, 


tirely of unearned income, has CONTENTS: a then probably the existing division 
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sudelenly been added to the credit EDITORIAL Views 721 of this sum between the B.B.C. 

balance of a Government Depart- AN Erricient Two- "RANGE CRYSTAL and the Post Office will stand, but 

"ment, it is natural that the public A a = „a 722 $ > the public will be entitled to know 
. 2 y ames, : ee , ; 

should be curious as to the pur UWA LECTRODE Varv Broren o. T to what use this additional revenue 


pose to which this windfall is being 
put, more espécially so when the 
public are the contributors of tne 
amount in question. l 
_ At the last Ordinary Generel 

Meeting of the British Broadcast- 
ing Company; held in July of this 
year, the amount derived by the 
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is being put by the Post Office. As 


things “stand at present, we have 

no assurance that the amount 
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£488,881 2s. 11id., whilst the 
estimated revenue from this source 
for the following year was put 
down as over £500,000. This 
sum, as we. know, has to meet the 
main expenditure of the broadcast- 
ing organisation, including the pro- 
grammes, and is made up of the 
B.B.C. share of 7s. 6d. on each 
tos. licence fee, the remaining 2s. 6d. going to the Post 
Office. 
amount equal to one-third of the total revertue of the 
B.B.C. from licences is acquired by the Post Office with- 
out any particular effort on their part being made towards 
carning this income. 

Assuming the revenue of the B.B.C. from this source 
to be as estimated by the Company for the current year 
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radio research and development. 
In fact, one might almost suppose 


749 that the poverty of this section has 
been amply demonstrated by the 
ae unwillingness to bring the equip- 


ment of such stations as Northolt 

into line with modern practice. 
Many proposals could, we feel 
sure, be put forward as to how the 
Post Office might expend this annual sum. One 
suggestion, which we should like to see considered, is 
that it should be devoted to radio research and develop- 
ment on national lines. Already Great Britain is behind 
other countries in work of this nature, the reason being 
that Government wireless departments, in common with 
other national scientific organisations in this country, are 
seriously handicapped for lack of adequate funds. 
A 13 
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By W. JAMES. 


A Set for Daventry and the Local Station. 


CRYSTAL set is probably the simplest type of 
wireless receiver, but when properly used it 
gives results that, from the point of view of 

purity of reproduction, cannot be excelled by any other 
type of set. 

The good quality obtainable is due to the electrical 
characteristics of the detector employed. This is not 
hard to understand if the electrical characteristics which 
can be obtained by experiment are examined, for it is 
found that when signals of above a certain strength are 
applied to the detector the rectified current (which is 
the current that passes through the head telephones and 
actuates them) is directly proportional to the strength of 
the applied signal. For signals below a certain strength 
the detector has a somewhat different characteristic, weak 
signals producing a disproportionately weak rectified 
current and therefore causing only a feeble sound in 
the telephones. 

The signals radrated from a broadcast station vary in 
strength, not perhaps to so great an extent as the music 
which would be played in a concert hall, but still there 
is a variation in the strength, the loudest passages of 


Fig. 1.—Diagram of conncctions 
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music being of the order of four or five times as loud as 
the weakest. 
results the strongest possible signals should be applied to 
the detector, as then the rectified current will more truly 
be a faithful copy of the original currents transmitted 
from the broadcast station. If the incoming signals 
tuned in on the ‘crystal set are weak ones, the stronger 
notes will produce a louder sound in proportion to the 
weaker ones. The strength of the signal applied to the 
detector depends on a number of things. In the first 
place, it depends on where the set is installed and its 
distance from a broadcast station; secondly, on the 


effectiveness of the aerial and earth; thirdly, on the 


efficiency of the crystal receiver; and, fourthly, on the 
sensitivity of the head telephones. 
The Aerial and Earth. 

We are concerned in this article with the crystal re- 
ceiver itself, but, from what has just been ‘said, it is 
evident that the signal strength heard -in the telephones 
will depend on several other things. The arrangement 
of the aerial and earth are particularly important. It 
is advisable to employ a single-wire aerial, when pos- 
sible 3o0ft. to soft. high and 6oft. to joft. long, with 
good insulators preferably of the long, thin type at each 
support. The down lead may be brought into the room 
through an insulator mounted in the centre of a pane of 
glass in one of the windows, or through an ebonite tube 
of large diameter fitted with terminals. It is, perhaps, 
unnecessary td say. that the aerial should hang in a clear 
space with several feet between the aerial wire and such 
objects as roofs, gutters, trees, and walls. Great atten- 
tion should also be paid to the earth. Clips secured to 
a water pipe form a fairly satisfactory earth connection, 
but in many instances it is worth while to construct a 
special earth. This may take the form of a sheet of 
copper 4ft. x 2ft.. put vertically in the ground with the 
longer edge a few inches above the surface, an insulated 
copper cable being soldered to the earth plate and taken 
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It is evident, therefore, that for the best 
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by a direct path to the instrument. 
As a matter of interest, the rectified 
current obtained from’ ‘the London station 
and from Daventry was measured on a 
microammeter when an earth such as just 
described was used,-and also when’ an 
earth consisting of a large tin -buried in 
the ground was connected.: The micro- 
ammeter was connected in series with a 
pair of 4,000 ohms head telephones joined 
to the crystal set, and an average ‘increase, 
of 30 per cent. was noted when the copper 
plate earth was used. | . 


Circuit Features, | 
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Having stressed the fact that an efficient Fig. 3.—Details of the front ebonite panel. A, 11/16in. dia.; B, 3/16in. dia.; C, 5/32in. 


receiver should be used for the best re- 
sults, we will now examine the circuit of the receiver and 
see what special features have been incorporated in its 
design. The connections are givef®in Fig. 1, from 
l which it will be seen that in 
the aerial circuit is a fixed 
condenser, capacity ©0.0005 
mfd., and a variable con- 
denser of 0.0003 mfd. The 
fixed condenser. is in series 
with the aerial, while the 
Fig. 2.—Method of tapping the variable condenser is con- 
cee ; ~ „nected in parallel with 
either of the two tuning coils. One of these coils is for 
short wavelengths, and the other for the longer wave- 
lengths ; when the switch is moved to the position marked 
“ S” the short wave coil is connected to the aerial, 
while the long wave coil is completely disconnected. 
Moving the switch to ‘“ T.” connects the long wave coil 
and cuts off the short wave coil. Both coils are tapped 


Fig. 4.—View showing the construction of the two tuning coils. 
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a.; D, jin. dia. and countersunk; E, jin. dia. 


at a number of places, and it will be seen that the upper 
side contacts of the switch which can be connected to the 
aerial are joined to a plug. When the ‘‘ short ” coil is 
in use the left-hand plug can be employed to vary the 
amount of winding of this coil in circuit, and in the same 
way when the long wave coil is connected by putting the 
switch to ‘‘ L ” the right-hand plug can be used to vary 
the amount of this coil included across the aerial tuning 
condenser. | 

Now, thert is usually a certain loss in signal strength if 
the tuned circuit in use has a relatively large capacity 
across it. The coils are therefore so proportioned that 
for any aerial of reasonable size a point can be found for 
the adjustable tap such that the required broadcast 
station is tuned in with the variable condenser set near its 
minimum value. The exact effect of the ratio of the value 
of the parallel tuning condenser to the inductance of the 
coil in the circuit on the signal strength depends very 
largely on the constants of the aerial-earth system and 
also on the type of crystal de- 
tector and its connection to 
the circuit. When a station 
is tuned in with the condenser 
sét at a small value the signal 
strength is, in the majority of 
cases met with in practice, 
seriously reduced by connect- 
ing the detector across the 
whole of the tuning coil. In 
addition, selectivity suffers. 
Provision has therefore been 
made to tap the crystal across 
part of the tuning coil. and 
for this purpose the crystal is 
connected to a plug 
which may be put tn any 
of the taps on the coil. 
With the arrangement 
adopted we can get the 
utmost from our set be- 
cause we can vary the 
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nected in the aerial cir- 

cuit to the value of the 

tuning coil used, and we 
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Fig. 5.—Plan view of the baseboard, showing the position of the parts. 


can also connect the crystal across a portion of the tuning 
coil. 

Two detectors are provided on the set with a simple 
arrangement of plugs and sockets to put either of them 
in circuit. One of these detectors is of the semi-perma- 
nent type, while the other is of the sensitive wire contact 


type.. 


Arrangement of Parts. 


and operate, and it will give a signal 
strength of greater intensity than an ordi- 
nary set in which the crystal is connected 
across the whole of the tuning coil and 
in which no provision is made for varying 
the constants of the tuner. 

Changing from the lower to the higher 
wavelength is an easy matter, as only 
the switch has to be moved (to change the coils in circuit) 
and the connection plug of the crystal changed from a 
tap on one coil to one on the other. This system of 
switching prevents losses due to ‘‘ end effects,” and 
enables the best to be got out of the set on the short and 
the long waves. 

The set is arranged in a 
cabinet like many valve re- 
ceivers, as it was thought that 
some readers would like to 
add an amplifier which could 
he accommodated in another 
cabinet of similar size. A 
elance at the illustrations will 
show the general arrangement 
of parts adopted; there is an 
ebonite panel which carries 
the tuning condenser; a 
change-over switch; the crys- 
tal detectors ; and the sockets 
connected to the crystals and 
to the tappings from the coils. 
A board is screwed to the 
bottom of the front panel and 
has mounted on it the two 
tuning coils, aerial fixed con- 
denser, telephone condenser, 
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Fig. 6.—The terminal strip. A, 
5/32in. and B, 1'8in. dia. 
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and the terminal strip. On this strip are 
the aerial and earth terminals, and four 
others for the head telephones. l 


Construction of the Set. 


The first part of the construction to be 
undertaken might very well be the tuning 
coils. These coils are both wound on 
ebonite tubes, gin. in diameter by sin. 
long, and are illustrated in Figs. 2 and 4. 
For the short wave coil wind on 55. turns 
of No. 22 D.S.C. copper wire to occupy 
a length of gin. The turns will have to 
be spaced by approximately their own dia- 
meter to fill this winding length, and the 
ends can be terminated either by passing 
them through two holes or a 4 BA screw 
and nut can be put in each end of the tube 
and the ends of the wire soldered to tags held by these. 
The taps are made by raising the wire at the tapping 
point, placing a piewe of empire tape under the wire, and 
then cleaning the wire at this place and soldering on a 
short length of any convenient flexible wire. Five taps 
are taken, the position of the taps being shown in the 
Figs. 1, 4 and 8. 
The long wave coil is wound with 200 

turns of No. 32 D.S.C. wire, to make a 

„winding having a length of qin. to 4}in. 
Tappings are taken at the points shown 
in the diagrams. Both coils have small 
brass feet fitted to them, so that they 
.may be screwed to the baseboard of the 
set. 

For the panel a piece of ebonite 
13in. x 6łin. x lin. is required, and 
should be marked out and drilled accord- 

ing to Fig. 3, which shows the sizes of the holes to be 
drilled and their position. The contacts used to make 
connection with the coils and with either of the two 
crystal det@ttors are ‘‘ Clix °” sockets, and they are 
arranged in the positions shown in the Hlustrations. 
Those on the left-hand side of the panel are for the 
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Fig. 7.—View of the panel with some of the wires in position. Notice the two ebonite cleats 
hoiding the two stiff wires to which the flexible wires are soldered. 
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An Efficient Two Range Crystal Receiver.— 
short wave coil and those on the right- 
hand side for the long wave coil. 

When the panel has been drilled and 
the parts assembled it may be screwed 
to the baseboard, which measures 13in. x 
6łin. x fin. Then the two coils, fixed con- 
densers and the terminal strip can be 
secured and the set prepared for wiring. 


Wiring and Testing. 


Before wiring the set it is advisable 
to go over all the points to be soldered 
and clean them, also to examine the parts 
and see that they are likely to be satis- 
factory. . In particular, see that the 
crystal detectors are likely to work well; 
with the particular type of wire contact 
detector used in the set illustrated, it was 
found necessary to clean the surface 
where the screws which pass through the 
panel make contact with the metal side 
pieces, as these were found to be covered 
with a form of black enamel which 
would have prevented satisfactory recep- 
tion. | 

For wiring, No. 16 or 18 bare tinned 
copper wire may be used, short lengths 
being stretched and cut from the reel as 
required. Some of the wiring can be 
done with the panel removed from the 
base; for instance, the wires connected 
to the change-over switch and to the vari- 
able condenser and the wires connecting 
the detectors can all be put on. The connections to the 
plugs for the aerial and crystal circuits are of flexible 
Wire and are soldered to stiff wires which are held by 
small ebonite cleats secured.under the nuts which fasten 
the detectors. It will be noticed that the crystal detec- 
tors are connected by a length of flex having a plug on 


te 


ee 


Fig 9.—Rear view of the com- 
pleted set, 


Fig. 8.— Wiring diagram. 


each end. This wire 
is also anchored by a 
small cleat, which is 
fixed to the baseboard 
by the lower side of the 
tuning condenser, _ 

Some of the wires con- 
necting the parts on the base- 
board can now be put on 
before the panel is finally 
screwed to the baseboard. 
It will be found that the 
wire from the aerial terminal 
to the fixed condenser in the 
aerial circuit can be put on, 
also the telephone condenser 
wires. The final wiring is 
that of the coils, which raust 
be done with the parts 
screwed together, but as 
there is plenty of room this 
work is easily done. 

Having finished the wiring 
and carefully checked it by 
the wiring diagram, the 
aerial, earth and telephones 
may be connected and tests 
A 17 


1 Ebonite panel, 13in. x 64in. x jin. 
1 ft. Ebonite tube, 4in. dia., jin. wall. - on 
1 Ebonite strip, 4in. x 2in. x fin. = ý 
a 1 Wood base, 13in. x 6}in. x jin. 
7 7 1 Semi-permanent detector (Rezo Instrumenis Ltd. Je 
: 1 Crystal detector (Burndept' Wireless Lid.). 
1 0-0003 variable condenser (A: J. Stevens & Co. oe 
1 0-0005 fixed condenser (Dubiltier). 
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fade to sce that the set is working properly. With the 
switch knob moved over to the left-hand side to connect 
the short-wave coil to the circuit, put the aerial tapping 
plug for this coil (which is the one on the left-hand side) 
into the socket on the extreme left-hand side ; also put the 
lower plug contact from the crystal detector in one of the 
left-hand row of sockets and the upper plug in one of the 
sockets situated just below the change-over switch.- Now 
set the detector and endeavour to tune in the local station 
by adjusting the tuning condenser; and when it is heard 
make adjustments to the position of the aerial tap and the 
crystal tap for loudest signals. To receive Daventry use 
the long wave coil and transfer the lower crystal plug to 
the right-hand row of contacts. It will be found that 
there is a best combination of tuning capacity and tuning 
coil and a certain position for the detector plug which 


gives best results from the point of view of signal strength” 


and of selectivity. 
As the effective resistance of the semi-permanent crystal 
is different to that of the wire contact detector, loudest 


Gencral Notes. 


Mr. G. F. Kitchen (5VP), 10, Beech 
Road. Epsom, is experimenting in direc- 
‘ive transmission on 160 metres C.W., 
and will welcome reports. 

The Belgian station E9 will transmit 
from January Ist, 1926, on wavelengths 
of 90 to 110 metres at the following 
times :—Sunday, 22.00 to 24.00; Monday. S. 
Tharsday and Friday, 18.00-19.00 ; Satur- 
day, 18.00-19.00 and 22.00-0100. Reports 
will be welcomed and may be sent via 
“ T.S.F. Moderne,” 9, rue Castex, Paris. 

Mr. G. S. White (2GW), ‘‘ Fiveways,” 
Chippenham, Wilts, will shortly be 


James Tyrrell, 
R.S.G.B.. Prinz 
Darmstadt, 


LIST OF MATERIALS USED. 
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` and R. 
Chbristiansweg © 19, 
Germany. 
Official Wavelength Stations. 

The American Radio Relay League has 
arranged for official wavelength stations 
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1 0-001 fixed condenser (Dubillier). 

4 D. No. 22 D.S.C. copper wire. 

3 Ib. No. 32 D.S.C: copper wire. 

1 Double pole change over switch (Burndept Wireless Lid.). 
14 Clix sockets. 

4 Clix plugs. 

6 No. 4 B.A. terminals. 

1 Cabinet (Peto Scott, Lid.). 
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Fig. 10.—Sketch of the cabinet employed. 


signals in each case will probably be obtained with the 
crystal plug in a different socket. 

/ 
Misuse of Call Signs. 


have again 


_ TRANSMITTERS’ NOTES 2 Shou the ace be at tga an 
AND QUERIES. : 


Were eee ee eee eee Cee ee eee oe ee 


understand that signals have been picked 
up purporting to have been transmitted 
from 6YF (Hampstead) and 6SV. (Read- 
ing) on 196 metres, and from 6JV-(Nor- 
wich) on 45 metres at times when the 
‘licencees of these stations were - not 
operating. Our informant believes that 
- this is the work of one transgressor in 
the neighbourhood of Muswell Hill, and 
if these remarks should meet his eye we 
would earnestly beg him to “play the 


oy 


’ Section, 


transmitting on 163 and 440 metres, and 
will welcome reports. 

Mr. W. H. Maycock (5SK), 61, Kirby 
Road, Earlsdon, Coventry, is transmitting 
on 45 metres and will welcome reports. 

Cards for the Dutch stations OLL. 
XX, ONL, OZN, PB3 and PB6 may be 

sent tia Mr. F. C. Osorio (G2AJY), 65 
Dartmouth Road, Cricklewood, N.W.2. 

NOWC is transmitting on 46 metres.. 
Reports, indicating weather and QSB, 
may be sent ria Mr. C. de Beaufort, 120, 
Grosvenor Road, London, S.W.1. 

The German station K4EA has now 
ceased operation, but reports of past re- 
ception may be forwarded via The Wire- 
'ers World, and will be duly acknow- 
ledged. 

K18, the Darmstadt Radio Club, is 
conducting experiments on wavelengths 
from 5 to 100 metres, and will welcome 
reports, which may be addressed to 


a 18 


in the U.S.A. and other countries of the 
World, the English ‘stations being 2NM 


(G. Marcuse, Caterham), and 20D (E. J. 


Simmonds, Gerrards Cross). There will 


be no regular schedules, but the stations © 


will announce the wave they are using 
at the end of each transmission. 


New Call Signs Allotted. 
2JC.—G. Sykes; 13, Longford Street, 
Gorton, Manchester (in place of 2ADN). 
5KR.—C. M. Thorpe, The Crossways, 


Rhuddlan, N. Wales. 
5KU.—R. Pollock, 4, Glenhurst 
Avenue, N.W.5 (in place of 2APW). 


transmits on 45 metres. 

6YV.—Stanley F. Evans, 3, Clarence 
Crescent, Whitley Bay, Northumberland 
(in place of 2BDY), transmits on 45 


metres. 
6YW.—T. P. Allen, 19, Ardgreenan 
Drive, Strandtown, Belfast, transmits 


mainly on 45 metres. 


game. 

Mr. D. H. Johnson (6DW). Kingston 
Hill, informs us that he has definite in- 
formation that his call sign is being used 
in or near Cheshire, and that if this 
continues he will notify the G.P.O. 


Stations Identified. 


We have received from cor respondents, 
to whom we tender our thanks, the fol- 
lowmg.QRA’s which will probably be of 
interest not only to those transmitters 
who specifically asked for them, but to 
others of our readers :— 

KXH Cards may be sent via Capt. E. 
H. Robinson (SYM). ‘‘ Langmead,” Pir- 
bright, Surrey, who kindly undertakes to 
forward communications, 

1 1GB G. Fracarro, 


Castel, Franco- 


- Veneto, Italy. 


F 8IL 
Paris. 


M. Lamy, 2, rue de Provence, 
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= Reception. 


: 


when used in close proximity to a 


be a little more selective, and which at the same time 
will be simple to operate and cheap to build. 
| object’ in view, the receiver to be described has been de- 


signed. Its primary object was to 


Interior view of the receiver 
showing the small H.T. battery. 
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FOUR-ELECTRODE 
VALVE RECEIVER. 


À Simple Circuit for 


By H. ANDREWES, B.Sc., A.C.G.I. 


T the present stage in ‘the development of broad- 
casting in, this country there is great need, in the 
opinion of the author, for a receiver which will 

give a little bit more than the ordinary crystal receiver 
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B>B.C. station, will 
With this 


receive, at a distance 
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from their house. 
happy band. 


siderable 
costly H.T. batteries, and possibly because 
they fear they may interfere with their 


neighbour’s reception ! 


of about six miles from 2LQ, that station and also the 

high-power station at Daventry. 
In the humble opinion of the author it is not possible 
to receive 5XX on 


a crystal set near London 


a ° . FE. 

a while 2LO is transmitting. Of course, such a 
AN statement is rash, no doubt. Hosts of people 
a will write saying that they get excellent results 


from 5XX although they can see 2LO’s aerial 


The author is not among that 
Many crystal users are loth to try even a one- 


valve set because they fear that this entails con- 


extra expense, large accumulators, 


In this receiver 
the author claims to have cut down 
the extra expense to a minimum, 
and to have produced at the same 
time a receiver which is not only 


selective, but very 
simple to operate. 
~~ 
pene The Circuit. 
ae The circuit used is 
a the well - known 
Se Pe A N umans oscillator, 
SE but the H.T. voltage 
ag may be adjusted so 


7 that regeneration with- 
A out actual oscillation can be 
obtained. The circuit diagram 

is given in Fig. 1" A Dubilier- 
Mansbridge variometer is used for 


tuning. It is assumed that an aver- 
age aerial is used, having a capacity 


of about 300 minfd. With a longer ora 

very short aerial a condenser in series 

with the aerial or in parallel with the 

variometer may be necessary. Two ranges 
A 19 
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Four-Electrode Valve Receiver.— ? 

of the receiver are obtained. by the switch S, which, on 
the higher range, places a 2,500 mmfd. condenser C, in 
parallel with the variometer, so that a wavelength of 
1,600 metres may be obtained. An obvious criticism of 
this arrangement is that better results could be obtained 
by using a loading coil instead of a parallel condenser 
for the longer wavelength. But the author has found, 
after careful experiments, that if the H.F. resistance of 
the oscillatory cirtuit is kept low, by using a good vario- 
meter and mica condenser with this circuit, very little 
signal strength is lost by the arrangement; at the same 


time a very much more selective receiver is obtained. If | 


a large ratio of inductance to capacity is used, it has 
been found that unless loose coupling is resorted to, in 
fairly close proximity to 2LO, interference occurs even 
on 1,600 metres, so that the arrangement described has 
been adopted. 

Turning now to the actual construction of the receiver. 
The photographs show views of the finished receiver, 
and it may be noted that it is no larger than an ordinary 
crystal set. As will be seen, the main components are 
mounted on the front panel ; connection is made by means 
of a strip of spring brass mounted beside the valve 
legs to the cap of the valve (the inner grid connection), 
thus avoiding a flexible connection as is normally used. 
As the grid leak is not connected across the grid con- 
denser as is usual with a detector, a grid leak attachment 
is used. 


H.T. Supply. 


P 


The H.T. battery is mounted inside the receiver at the 
back and may be readily seen. This consists of four 
dry cell flash-lamp batteries. The size of this battery 
is an important feature of the receiver, since 10-15 volts 
is all the H.T. necessary. Higher voltages, of the order 
of 30-50 volts, have been tried, but it has been found 
that superior results are obtained with about 12 volts. 
This adds considerably to the cheapness and simplicity 
of the set. Asa matter of fact, quite good results may 
be obtained without any added H.T. at all by simply 


ad 
pas 
~ 
O 
> 
© 
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Fig. 1.—Circuit diagram. The connections are similar to those 
of the Numans oscillator. 


connecting the ‘phone lead from the junction to the posi- 
tive of the low-tension battery. The value of C, is not 
at all critical, but 300 mmfd. is given as a good average 
figure. With the particulat variometer used C, should 
not be less than 2,500 mmfd., and this figure should be 
adhered to fairly accurately. The value of R,, the grid 
leak, depends largely on the particular valve used, and 
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Fig. 2.—Practical wiring diagram. 


will usually be found to be of a rather low value. The 
filament rheostat R, should be of a good make, as it 
will get rather more use than in the average set. A refine- 
ment would be, of course, to use one fitted with a vernier 
adjustment. 

As regards operation of the receiver, this will be 
found to be quite simple. Tuning is, of course, ‘‘one 
knob,” and ‘‘ volume ’’ is controlled by means of the 
filament rheostat. This last will be found to be quite 
critical, as it also controls regeneration. It is rarely 
necessary to run the filament at full brilliancy. It will 
be found quite a good plan to fit a wander clip to the 
+ H.T. connection, and then adjust the H.T. voltage 
until the set will just not oscillate with the filament 
voltage adjusted correctly. The set will then be found 
to be quite ‘‘ oscillation-proof ’’ and simple to handle. If 
a tendency to howl is found, a lower value of grid leak 
should be tried. 

The author thinks this is a set which will repay any 
trouble taken in making it, and one which will be found 
to possess a surprising degree of selectivity on both 
ranges. 
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A SIMPLE CRYSTAL SET FOR 5XX. 


How to Use Carborundum without a Potentiometer. 


By G. C. SHERRIN 


4 | YHE wireless ouman may be divided into three 
sections. There are the experts and engineers 
to whom we owe this wonderful invention ‚of 
broadcasting; there are the experimenters of varying 
degrees of importance ; and, finally, a vast host of people 
who are either quite content or most anxious to be able 
to hear the splendid programmes of music, entertain- 
ment, and intelligence provided for them at enormous cost 
throughout the day. — 
It is to this latter class that I propose to discover the 


very simple means by which their ambition may be. 


realised. 

When the British Broadcasting Co. erected their trans- 
mitting station at: Daventry—a station which is many 
times more powerful than any of their other stations— 
they announced that programmes sent from it would be 
audible on crystal sets for a distance all round Daventry 
of a hundred miles; and, as the company have a great 
and growing reputation to maintain, it is s probable that 
they meant exactly what they said.’ 


Eai 


Essentials of a Crystal Receiver. 


But the listeners and would-be listeners have to do 


something on their part, and the question arises :—What . 


is the right thing to do? . 
= Three things are essential. They must 

(1) Erect an aerial and earth connection ; 

(2) Buy a pair of telephones; and 

(3) Make, cause ta be made, or buy 7 
an efficient crystal set. 

I propose to deal only briefly with 
Nos. 1 and 2, but a little more at 
length with No. 3, as it is undoubtedly 
in the choice of the set that the listener 
is most easily led astray. 

(1) The aerial may. consist of one 
line of stranded copper wire (known in 
wireless shops as ‘‘ seven twenty two 
(7/22) copper aerial wire ’’) raised 
to a height of soft. clear of trees and 
buildings (the regulation length being 
adhered to). Such is as good an aerial 
as the average listener is likely to 
obtain. Three insulators at either end 
are not too many. 

If it is impossible for any reason to 
teach this height, approach it as nearly 
as possible. In crystal reception the 
height of the aerial is of the utmost 
importance, and it is well worth the extra cost that may 
be incurred in obtaining it. 

The’ number of extraordinary aerials which one sces 
all over the country—aerials which must fill the heart 
of Mr. Heath Robinson with envy—only shows how little 
this very important point is appreciated. 

11 


SE, 


E, is a galvanised 


brass r 


‘CRYSTAL 


Fig. 1.—Circuit diagram of the receiver. 

ron pipe, and E, a 

The cell formed by the two 

earth plates in contact with the soil pro- 

vides the potential necessary for the car- 

borundum detector, the crystal of which 
is connected to the aerial. 


For the earth connection it is not necessary always to 
sink a deep hole and to bury sheets of metal; take six 
to ten feet of galvanised iron water pipe and drive it 
vertically into the ground until level with the surface. 

(2) Telephones.—A cheap pair of telephones will 
generally give about one-half thedoudness and clearness 
of a more expensive pair. 

(3) The crystal set itself I have placed third in 
order of importance, not that it cannot entirely mar your 
endeavours to receive broadcast if constructed without a 
due sense of proportion, but because the essence of a 
crystal set is so simple that there is no excuse for incurring 
loss of strength in the use of it. 

If we are satisfied to use a crystal set and to enjoy 
the programme of 5X X, which may be our only audible 
station, it is obviously unnecessary to have a set of 
ingenious complication capable of tuning in a hundred 
other stations which we cannot hear. 

-= The duty of a crystal set is two-fold; firstly, it must 
tune the aerial to the required wavelength, and, secondly, 
it must rectify the aerial current so as to make it operate 
the telephones. 

_ The tuning is done by connecting the aerial and earth 
to an inductance coil of exactly the correct length and 
size for the wavelength required; and the rectifying 1s 


- carried out by passing a portion of the current through 


a suitable crystal. 
The Tuning Coil. 


There are many kinds of coils, but 
the one which in theory and practice 
is generally admitted to be the most 
eficient is a coil made by winding in- 
sulated wire upon a round cylinder. 
Suitable dimensions for a coil for. the 
Daventry station are given in Fig. 2. 

The cylinder, made of cardboard, 
is about 12in. high and gin. in dia- 
meter. Double-cotton-covered wire of 
No.- 24 gauge is tightly and closely 
wound in a single layer on the outside 
=l until about 300 turns have been wound 
ESF on. When complete, the coil is cum- 
bersome compared with the neat basket 
coils and duolateral coils sold in the 
shops, and in all probability it is its 
ungainly size which prevents it being 
embodied in commercial sets, but it 
must not be forgotten that you are 
going to listen to this coil, not to look at it. 

A still better coil can be made with a cylinder 6in. 
in diameter, 121n. high, and wound with 220 turns of 
wire of No. 20 gauge. 

A point of very much greater importance than is usually 
attached to it in the handbooks is that the coil must be 
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A Simple Crystal Set for 5XX.— tee | 
perfectly free from moisture. To ensure this the card- 
board cylinder should be baked in a warm oven for ten 
minutes ; while still warm it should be coated, inside and 
out, with shellac varnish, and again returned to the oven 
until the varnish is dry and hard. After this the wire 
may be wound on, and_ finally a thin coat of varnish 
applied to the wire to prevent the cotfon covering absorb- 
ing moisture in a damp atmosphere. A gentle heat will 
dry off this last coat, and the coil is ready to fit to 
the aerial. : 

At last we come to the crystal rectifier. Without pre- 
amble, I am going to recommend the first crystal that was 
ever discovered as a rectifier, namely, carborundum. It is 
the hardest of all artificial substances. It withstands any 
amount of heat without deteriorating as a rectifier. It 
‘may be fixed into its cup with ordinary solder. It re- 
quires no catwhisker delicately poised upon a sensitive 
spot, but instead a piece of stiff steel spring clamped 
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Fig. 2.—Dimensions of the aerial tuning coil. 
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‘firmly into contact with it. It is for all practical purposes 
a permanent detector. For listeners within fifteen miles 
of 5XX 1 do not know of any other crystal that will so 
well stand up to the work or give such volume of sound. 
Even at a distance of 75 miles a good sample is as sensi- 
tive as any other crystal, with the added advantage of 
its being unable to get out of ausiment, even as a result 
of lightning discharge. - 

But carborundum has a bad name; it is generally 
thought that it can only be used in conjunction with a 
battery and potentiometer ; and how many people under- 
stand what a potentiometer 1s? 

It is quite true that carborundum is practically useless 
for receiving weak signals unless a small voltage or poten- 
tial from a battery is being applied: to it to bring it up 
to its rectifying point; and the potential must be very 
small, for which reason a. potentiometer must be used— 
an instrument by which the amount of potential can be 
very accurately adjusted. 

There is, however, another and a simpler method of 
applying this potential. The essentials of any battery 
are a piece of zinc and a piece of copper, or carbon, 
immersed in an acid solution. If, therefore, we bury a 
small piece of copper (or brass will do) at a small distance 
from our galvanised or zinc-covered pipe which forms 


our earth, we shall have the essentials of a battery, the- 


moisture in the ground acting as the acid solution. As 
the acid in the ground is small, the current produced will 
be small also, and will not necessitate a potentiometer. 
The arrangement of the set will therefore be like that 
shown in Fiz. r. 
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There are practically two earths, one for the aerial 
circuit and one “for the telephone circuit, and a tiny cur- 
rent of electricity will flow from the brass rod via the 
telephone circuit to the detector, and thence to the main 
earth through the inductance coil. This little current 
will make the carborundum as sensitive as any other 
crystal, provided the pressure between the steel and the 
crystal is suitably adjusted. 


Tuning. 


Put on the headphones, bring the steel into contact with 
the carborundum, take the end of the earth wire which is 
connected to the galvanised pipe, and hold it in contact 
with the blade of a penknife. With the point of the 
blade pierce the cotton insulation of one of the lower | 
turns on the coil, and 5XX should be audible. Now test 
in the same way various turns up and down the coil until 
signals are at their loudest. Having discovered the best 
position on the coil, clean off half an inch of the insu- 
lation, and solder a connection, 

You have now a simple, efficient, and practically per- 
manent set for 5X X, free from condensers, variometers, 
or any ingenious complication through which any possible 
loss of strength may occur. 

It is important that the current from the double earth 
should flow the right way through the crystal; connect 
the aerial, therefore, direct to the carborundum. 

If you have a local station audible in addition to 5X X, 
a similar treatment of the case is possible, but do not 
tamper with the 5XX coil; use a separate coil. 


FUTURE POLICY IN BROADCASTING. 


Mass Meeting of the Radio Society of . 

Creat Britain. | 
N view of the probability that the Radio Society of 
Great Britain will give evidence before the Broad- — 
casting Committee set up by Government, the Society 
has arranged a gathering of unusual interest. This will 
be held in the Palm Court of Messrs. Selfridge’s, Oxford 
Street, to-morrow (Thursday), and will take the form of 
a mass meeting representing some 15,000 persons. All 
members are requested to attend if possible, and repre- 

sentatives of the affiliated societies will be present. 

The first part of the programme will be devoted to a 
demonstration of ‘‘ Talking Motion Pictures,” by Mr. 
C. F. Elwell, Fellow I.R.E., this being followed by a 
debate on a resolution: ‘' That the present system of 
broadcasting, as represented by a single monopoly, is the 
best for this country.” Among the participators in the 
discussion will be Messrs. H. Bevan Swift, H. A. Epton, 
D. S. Richards, C. H. Keeling, J. F. Stanley, R. J. 
Hibberd, Maurice Child, and L. F. Fogarty. The 
chair will be occupied by Dr. W. H. Eccles, Past-Presi- 
dent of the Society. 

Admission to this interesting meeting will be free by 
ticket, applications for which should be made imme- 
diately to the Secretary, Radio Society of Great Britain, 
53, Victoria Street, London, S.W.1, or to the Secretary, 
Selfridge’s Radio Society, 400, Oxford Street, London. 
W.1. The meeting will begin at 8 p.m 

A loud-speaker address system will be installed in the 
Palm Court by Messrs. Alfred Graham and Co., Ltd. 
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By M. D. SMITH. 
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Sensitivity Combined with High Quality Reception from the Local Station. 


HE detector valve, followed by one or more ampli- 


fiers, has always been a great favourite with 


amateurs because of its ability to ‘‘ get there’ 
at the same time it is easily controlled. In fact, most 
amateurs possessing a transmitting licence who go in for 
long-distance communication, use this circuit. As the 
writer has always favoured the crystal for quality recep- 
tion of broadcasting, the two are combined in the set 
about to be described. 

This set was designed to give good quality and at the 
same time good signal strength on a loud-speaker, at a 
distance of four or five miles from the local broadcast- 
ing station, with the minimum of trouble and risk of 
radiation. It was also required to receive other stations 
when the local station had closed down: 


Choice of Circuits. 


Therefore, it was decided to use two circuits. At first 


: sight it would appear better, in view of the use of a 


crystal with this receiver, to have made the second cir- 
cuit comprise one H.F. valve-crystal detector and one 
or two L.F. valves. As a matter of fact, I used this 
circuit for a considerable time, but in experiments with 
the detector valve this was found to be the more efficient 
of the two, possibly owing to the resistance and damping 
effect of the crystal. Of course, in these days of the 
ultra-short wave, the detector valve is certainly of more 
general utility. 
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Fig. 1.—Diagram showing the switching arrangements for 
, Changing the circuit connections. 


16 


Fig. 1 shows the theoretical circuit diagram. The cir- 
cuit employed on the local station is the crystal detector, 
followed by two L.F. valves. This can be changed to - 
valve detector and one or two L.F. valves as desired 
for other stations. A good many sets now employ what 
is termed a volume control. This can be achieved in this 
set by reducing the number of valves in use. It is 
never satisfactory to dim the filaments or detune the set 
in order to reduce volume. It was found in actual prac- 
tice that the crystal, and one L.F. valve, gave quite 
good. results on a loud-speaker in London from the local 


station. 
Switching. 


Three double-pole, double-throw switches are used The 
first, seen on the left-hand side (front view) of the photo- 
graply enables either a valve or crystal to be used for 
rectification, and connects the primary winding of the 
first intervalve transformer 1n series either with the re- 
action coil or crystal detector. The second and third 
switch in or out the second and third valves respectively. 
The filaments of these valves are switched on and ay 
by merely changing over the respective switches; but, 
order to avoid extra complication, the. first valve Aaen 
is controlled by the rheostat, which has an “‘ off ’’ posi- 


-= tion. No, main filament switch iS employed, but the 


“off ’’ position of the Burndept rheostats are again 
utilised. In this case the ‘‘ off ’’ position was arranged 
when the white spots on the knobs are at the bottom. 


Construction. 


The front panel is of ebonite, and is rqgin. x 8in. x jin. 
This should be marked with a scriber (an old aramephone 
needle held in a suitable holder makes a good one) on the 
back of the panel, as in Fig. 2. Then it can be cut 
roughly to size and finished off with a file. A “ Dread- 
nought ’’ file, although a little more difficult to use, re- 
duces the labour considerably. It should be used along 
the panel more than across it, when it will be found to 
cut rapidly and yet not clog like the ordinary file. When 
this is completed, the remainder of the panel can be set 
out as in Fig. 2. It needs to be done fairly accurately, 
especially the D.P.D.T. switch holes, for which a tem- 
plate can be obtained from the makers. . 
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Fhree Valve Two Circuit 35 
- Receiver.— + 
. The crystal detector was 
bought ready mounted, but . 
was removed from its base 
and fixed direct to the panel 
front. This base can be 
used as a template for mark- 
ing the holes. Some of the 
wiring can be done before 
the panel is attached to the 
baseboard. —— 8 

The baseboard. is of — 
mahogany 14in. x gin. x 
ğin., and can be varnished 
with a good quality shellac _ 
varnish in order to give a 
neat appearance to the set. 
It is attached to the panel. 
by means of the brass strip 
shown in the photograph. 
The brass strip can be bent’ 
at right angles and then 
scribed and drilled. It will 
be found much easier to get 
the holes the same distance 
from the bend if this is done. The holes in the arm 
attached to the baseboard are countersunk. These 
brackets can then be fixed to the baseboard with gin. brass 
screws, care being taken to see that when the panel is 
brought up to them it comes up flush with the baseboard 
at the bottom. . 

The valve platform can next be made. 
is roin. x 2in. x din., and the valve holders can be fitted 
in the position shown in Fig. 3. The two wooden sup- 
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Fig. 3.—Layout of components on the baseboard and valve panel. 
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Fig. 2.—Drilling details Bas the front panel. 
Dy Ssan: dia. and countersunk for No. 4 P screws; E, 1 8in. dia. ; ;, F, 
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Sizes of holes are as follow: A, 7/16in. dia. ; B, 3:8in. 
7,64in. dia., tapped for No. 4 B.A 


ports measure zin. x 2in. x gin., and are fastened to the 
baseboard by screws through from the bottom. Now 
make the terminal strip in Fig. 4, which is 7}in. x rin. 
x fin., and drilled as in Fig. 4. This can be screwed 
with žin. round-head brass screws to the baseboard in the 
place indicated in Fig. 3. The other terminal strip in 
Fig. 3 is 4in. x jin. x Jin. ~ and drilled as shown for four 
terminals. This is screwed to the baseboard, but has 
small wooden blocks puder each end, measuring $in. x 


v Ma din. x žin., the object being 
a of course, to raise the ter- 

— minals clear of the base- 

board. ‘The auxiliary H.T. 


emn O terminal strip is made in 
a , exactly the same way, except 
LOR 3 that the ebonite is 24in. x 
z 3 din. x tin., and the wood 
O blocks are fin. x din. x 
e f= kin. The three valve 
KEY ; sockets are used for this. 
ET. 

a Wiring. 

t x 4 > 39, A .word with regard to 


Wee ene 


soldering may not be out of 
place here. The method 
advised in some text-books 
. of holding the solder in one 

Bi | hand and the soldering iron 
TE 1 in the other and applying 
both to the part to be sol- 

Da oes lipa dered is, to sav the least, a 
B VY clumsy method, especially 
Nd | y ; p à 
S dn the case of a wireless re- 


DOZI 
a F 
b, 


ceiver which contains ṣo 
many small parts to be 
soldered. A better way is 


“tin ?. the 
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Three Valve Two Circuit Recziver.— 
iron, then obtain either a small iron tray 
(not a tinned tray), or even a brick of the 
hollow-sided variety, and place a small 
piece of solder on it. Then rapidly dip 
the point of the iron into the flux, and 
transfer to the small piece of solder. It 
will be found that the iron has picked up 
just sufficient to solder a wire with. ‘This 
method 1s not only economical, but ensures 
a neater job. It is as well to remember 
that its success depends on keeping the 
iron well ‘‘ tinned.” Do not allow the 
soldering iron to become red hot or it will 
need to be retinned entirely. The writer 
always terminates the wires in an eye, as 
it was found not only to 
make a stronger connection, 
but also to hold the wire in 
position whilst soldering. 
Of course, tags can be used 
under the terminals, as they are liable to become loose 
when heated with the soldering iron. 

Some difficulty was experienced in wiring up the valve 


= eters 
no Oe ee ee 


Si ee of ho’es are as follow: A, 


Fig. marr Ptr eee panel. 
5/34in. di 1/8in. dia., and countersunk for No. 4 wood screws. 

holders, sae this was overcome by bending all the wires 
to the correct length and shape, then removing the valve 
It was found 


platform bodily, and soldering them on. 
on replacing the 
platform that no 
difficulty was en- 
countered in sol- 
dering the other 
-ends of the 
wires. 

The grid leak 
is connected to 
the grid con- 
denser clip at 
one end, but 
the other is 7” 
taken to the | 


positive end | 
of the L.T..| 
instead o f 
being- placed 


Threequarter view showing wiring of the 
.change-over switches. 
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The finished receiver ready for inseriton in the cabinet. 


across the grid condenser as usual. The writer has found 
that in general this method gives the best results with the 
dull emitter type of valves. This necessitates a clip 
being made. One end of the clip holds the grid leak 
and the other end is soldered direct to the positive L.T. 
terminal. The clip can be made of springy brass. 

The grid battery is placed in the position shown in 
the general layout, and the two ‘‘Hovimo’’ connectors 
fitted. The two valve pins and nuts are attached to 
cyes made in the wires that go to the grid bias battery. 
If the set is wired with No. 16 S.W.G. tinned copper 
wire this will be found sufficiently stiff to keep the bat- 
tery in position when the pins are plugged in, and at the 
same time allows the battery to be renewed easily if 
necessary. 

The remainder of the 
wiring is comparatively 
simple, but it should be 
borne in mind that spac- 
ing and shortness of the 
wiring all go to make for 
efficiency. ` The grid wire 
of the detector valve is 
probably the most im- 
portant of all. The coil 
holder requires to be 
carefully mounted on the 
end of the cabinet, and 
should be in such a posi- 
tion that the connecting 
Wires are kept as short as 
possible when attached to 
the terminals inside the 
cabinet. These wires can 
be made of flex, and are 
passed through holes 
drilled in the end of the 
cabinet opposite the. coil 
holder contact screws pro- 
vided for the purpose. To 
the other ends spade ter- 
minals are fastened. 
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LIST OF PARTS REQUIRED. 


1 Ebonite panel, I4in. x Sin. x fin. 
1 piece of ebonite, 74in. x hin. x lin. 
1 piece of ebonite, din. > }in. x }in. 
1 piece of ebonite, 2hin. x fin. x fin. 
1 piece of ebonite, lin. x fin. x jin. 
1 piece of mahogany, Idin. x 9in. x jin. 
1 Variable condenser, 0:0005 mfd. (Ornon’). - 
1 Fixed condenser, 0:0002 mfd.. (Dubil er,. 
: 2 Fixed condensers, 0'001 mfd. (Edison Bell). 
< 1 Fixed condenser, 0'002? mfd. (Edison Bell). 
: 1 Grid-leak, 2 megohms (Dubilier). 
_1 Eureka Concert Grand L.F. transformer. 
I Eureka No. 2 L.F. transformer. 
Í Vernier crystal detector (G.E.C.). 
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H.T. Connections. 
Normally, there are two positive H.T. connections, and 
the shorting plug can be left inserted in the middle socket, 


and the one connected to positive H.T.2 as shown in the’ 


wiring diagram, but if it is desired to put a different value 
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1 Two-coil holder (Polar Cam Vernier). 

3 Valve holders. 

3 Filament rheostats (Burndept Dual). 
3 Double-pole double-throw switches (Radom). 2 
1 4}in. volt grid battery. ? f 
2 “ Hovimo” battery connectors (Motback). 

3 Valve sockets with nuts. 

4 Valve pins with nuts. 

11 Terminals suitable for spade sahni 

4. Telephone terminals. 

2ft. strip łin. x jin. 

Quantity of No. 16 S.W.G. tinned copper wire. 
Cabinet to suit. . 
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is connected up, the set fails to oscillate, the reaction 
leads should be reversed. Of course, this must be tried 
out when broadcasting is not in operation. The crystal 


and L.F. circuit is the one intended for broadcast recep- 
tion. It was found desirable at times to be able to use the 


Fig. 5.—The complete wiring diagram. 


of H.T. on the second valve as. well as the other two, the 

shorting plug can be removed and a tapping taken to the 

middle socket. By shorting the middle socket to H.T:ı 

when three valves are in usc, the same H.T. value is 

applied to valves 1 and 2, but extra to the last valve, 

thus two D.E.3s and a D.E.4 can be used. If when all 
A 28 


crystal only. ‘This can be done by inserting the ’phones 
in the terminals marked ‘‘ Telephones Crystal.” The 
advantage of this will be seen when testing pieces ot 
crystal, etc. ; or perhaps if only one accumulator is em- 
ployed, the crystal can be used while it is being re- 
charged. 
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Events of the Week in Brief Review. 


WIRELESS ON TRAINS. 

The Américan Railway Association is 
experimenting with wireless telephony on 
goods trains to enable guards to converse 
with drivers. 

0000 
ANOTHER IRISH TROUBLE ? 

Remarking upon the opening of the new 
Dublin broadcasting station, which will 
operate on a wavelength of 390 metres, 
the Leicester Mercury says that attention 


will doubtless be drawn to. the injustice — 


of Belfast having a ronger wavelength 
than Dublin. 


90000 
BROADCAST PROGRAMMES ON THE 
‘PHONE. 


A scheme whereby telephone subscribers — 


would be able to pick up broadcast pro- 
grammes is said to be under consideration 
in Holland. The subscriber would 
merely ring up his exchange, asking for 
“ broadcast,” and be switched through 
to the studio or a special receiving station, 
0000 
SHEFFIELD WIRELESS EXHIBITION. 


Yesterday (Tuesday) saw the opening 
of Sheffield’s first wireless exhibition, 
which is being held in the Artillery Hall, 
Edmund Road. The exhibition has been 
organised with the object of appealing to 
all wireless users, and particular attention 
has been given to the needs of the home 
constructor, for whose benefit a number 
of interesting competitions have been 
arranged. Prizes range from 10s. to 
£15, and entries include two-valve ampli- 
fiers, single valve receivers, and “ whim- 
sifal and artistic ” crystal sets. 

0000 
CANADIAN AMATEURS IN 
CONFERENCE. 

Montreal Ras been chosen as the venue 
for a convention of Canadian wireless 
amateurs which will open to-morrow 
(Thursday) and continue in session for 
three days. Officially the gathering will 
be known as the Eastern: Canada Ameri- 
can Radio Relay League Convention. 

A discussion on the various technical 
phases of amateur radio will be one of 
the principal items on the agendà, and 
much interest should be evoked by an 
address by Mr. F. H. Schnell, in which 
he will describe his recent experiences in 


operating the short-wave experimental 
station NRRL with the U.S. Pacific 
Fleet. 
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ESPERANTO CELEBRATIONS 
BROADCAST. 


Special festivities at Stuttgart on 
December 5th in honour of Zamenhof, the 
inventor of Esperanto, will be broadcast 
from the ‘‘ Suddeutscher Rundfunk.” 


0000 


MUSICAL INSTRUMENTS. 
A recent estimate indicates that 60 per 
cent. of the music stores in the United 
States stock wireless receivers. 


oo000 


MUSIC ON THE MARCH. 

A “radio band” featured in the 
inaugural prodéession of the recent Chicago 
National Radio Exposition. 
music played by a band at the broadcast- 
ing station KYW was received by a mobile 
station in the procession and diffused by 
loud-speakers so that the marchers were 
able to keep in step. 


Military | 


FLOATING RELAY STATION. 


Isolated towns on the Ohio and 
Mississippi rivers will shortly enjoy the 
benefits of broadcasting. The Kodel 
Radio Corporation of Cincinnati has 
acquired a 37ft. cabin launch which will 
cruise on these rivers with a short-wave 
transmitter and will relay distart pro- 
grammes. 


ooo0oo0 


WIRELESS FOR SAFER AIR TRAVEL. 

Emphasising the need for safer flying, 
in, a lecture given before the Institution 
of Aeronautical Engineers on November 
10th, Mr. M. L. Bramson stated that 
safety could be secured by the use of 
three-engined machines, increased wireless 
telephone communication between the 
the aerodrome, improved 
direction 


machine and tl 
altitude recorders and better 
finding apparatus. 


FREE STATE BROADCASTING. A view in the transmit:in 


room of the Dublin 


broadcasting station, which will open sho 
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NEWS FROM THE CLUBS. 
We regret that pressure on our space 
this week- compels us to hold over a num- 
ber of interesting club reports until our 


next issue. 
` e000 


RADIO ASSOCIATION ANNUAL DINNER. 


The Duke of Sutherland occupied the 


chair at the annual dinner of the Radio; 


Association, which took p!ace at the Hotel 
Cecil on November 19th. Viscount Cecil 
of Chelwood, in submitting the toast of 


‘*Broadcasting,’’ said that he regarded .' 


wireless as one of the most astonishing 


{nventions that had ever been made in | 


whe history of the world, and, like other 
jreat inventions, it had come just when 
it was wanted. . Mr. J..C. W. Reith 
(managing director of the British Broad- 
rasting Co.), in his reply, asked Lord Cecil 


to use hig influence to enable the com- 


pany on ‘December Ist. to broadcast the 
proceedings in connection with the 
signing of the Locarno Treaty in 
London. With the co-operation of the 
broadcasting organisations abroad. this 
historic event could be relayed through- 
out the Continent. | 
0000 


TELEPHONY TO PORTO RICO. 

A brief but interesting report of the 
reception of telephony from England 
reaches us from Senor Joaquin Agusty 
(4JE), of San Juan, Porto Rico. 

On the night of October ist Senor 
Agusty was in communication with Mr. 
Gerald Marcuse (G2NM), of Caterham, 
for more than an hour, during which Mr. 
Marcuse conversed with telephony, using 
perfectly good modulation. In spite of 
much atmospheric disturbance d inter- 
ference, 2NM’s speech was easily under- 
stood. 

Our correspondent adds that this was 
not the first occasion on which he had 
heard telephony from Mr. Marcuse. 


0000 
ON HOLIDAY WITH A SUPER-HET. 


We regret that an error occurred in the 
caption to Fig. 2 of the above article in 


FREE STATE BROADCASTING. One 
of the masts of the new Dublin broad- 
casting station. 
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World 


our issue of October 21st. C, is a 
vernier condenser, while condenser C, 
has a capacity of 0.0005 mfds. 


oo00 0 


NEW MARCONI DIRECTORS. 
Sir Frederick J. Barthorpe, D.L., and 
Sir William Slingo, Engineer-in-Chief of 
the G.P.O. from 1912 to 1919, have been 


-appointed to. the board of Marconi’s 


Wireless Télegraph Co., Ltd., in place of 
two retiring directors, Sir Charles J. 
Stewart and Mr. H. Morgan. 


* 
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FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 25th. 
- Radio Socicty of Great Britein.—Ceneral 
: meeting, At 6 p.m. (Lea at 5.30 p.m.). 
> ` At the Institution of Electrical Engir 
po - neers, Bavoy Place, W.C.2. Lechure: 
a “ Review of Short Were Development,” 
mis . by Capt. W.. G. Miles of the Royal: 
: Marines. ; aa 
Beragley and District Wirclese Associa- 
tion.—At 8. p.m. AL Headquarters, 22, : 
Market Street. Lecture: “The Care : 
: of Accemulators, by Mr. L. S. Dobson, : 
North Middlesex Wirelese Ciub.—At 8.30 
pm At Shaftèsdury Hall, Bowes Park : 
i. Loud Speaker Competition. o: 


THURSDAY, NOVEMBER 26th. 

Radio Society of Grent Britein.—At 8 
im. Mase Meeting in the Pulm Court, 
fessrs. Selfridge's, London, W. See 
age 730 

Walthamstow Amateur Radio Society.— 
Lecture: “Heterodyne Wavemeters,” 
by Mr. R. H. Cook. . 


FRIDAY, NOVEMBER 27th. 
Sheffield and District Wircless NSociety.-- 
‘zperimental Work. Measurement of 
Woarelength. 


MONDAY, NOVEMBER Mth. 
Swansea Radio Society.—Lecture by Miss 
Hawken, 


2 Hackney and District Radio Seciety.—At 


8 p.m. Discusstun on Loud Speakcrs 
with comparative testes. 


TUESDAY, DECEMBER ist, 


Halifax Wireless Club.—Leeture: " Dis- 
tortionless Receptio®t” by Mr. P. K. 
Turner. 


Lewisham and Bellingham Radio Society. : 
—“' Demonstration with’ one ralr¢, : 
three batterics, and a junk bor,” by -: 
Mr. Riddle. ` ss 


WEDNESDAY, DECEMBER 2nd. 
Institution of Electrical Etigineers.—At 6 

.m. (tea at 5.30). At ine Institution, : 

Savoy Place, W.C.2. Lecture: “The `; 

Performance of Amplifiers,’ by Mr 

H. A. Thomas, M.Sc. 


. 
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PROBLEMS OF AMERICAN BROAD- 
CASTING. 


Mr. Hoover, the U.S. Secretary of 
Commerce, opened the fourth National 
Radio Conference on November 9th in 
New York. The problemi of interference 
figured largely in Mr.. Hoover’s in- 
augural speech, Owing to the higher 
power now being used by American 
broadcasting stations, he said, the range 
of non-interference between stations ‘using 
the same wavelength was decreasing. 
With only 89 wavelengths available for 
broadcasting, and more than 175 applica- 
tions pending for new licences, the time 
had clearly arrived to abandon the policy 
of freedom of the air. 

Observing that the policing of the ether 
trafic should obviously be a Federal 
responsibility, Mr. Hoover added that it 
would be preferable for local communi- 
ties to decide who was to supply broad- 
cast programmes, so that undesirable 
features might be eliminated. Adver- 


. tion of Broadcast . Listeners. 
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WIRELESS IN SCHOOLS. Sir Heary 

Thornton, the Canadian railway magnate 

now visking this country, inspecting a 

wireless receiver made by the pupils cf 
St. John’s School, Ealing. 


tising provided the broadcaster’s prin- 
cipal revenue, but this should not mean 
that individuals and firms should monopo. 


lise a listener's set with details about 


their business and descriptions of their 
wares. 
o0o0n 


FRENCH BROADCASTING CRITICISED. 
` A movement directed at ‘improving the 


standard ` of French broadgasting pro- . 
grammes is being trdertaken by -the 


Société: Francaise d’Etudes de T.8.F., he 
Radio Club de: France, and the Associa- 
In their 
indictment of present-day French broad- 
castmg, the leaders of the new movement 
declare that the programmes more often 
than not are badly constructed, and -do 
not compare tm excellence with those of 
Britain and Germany. | 
l l 0000 

WIRELESS WINDOW DRESSING 

COMPETITION. . -æ 

. Prizes amounting to £50 have’ been 
awarded by the Radio Communication 
Co. in connection with the ‘‘ Polar ” 
Window Display Competition at the All- 
British Wireless Exhibition at the Royal 
Albert Hall. Competitors, it may be 
cee were required to judge 
twelve window displays, placing them in 
order of merit.- 

The prize-winners are as follow :— 

First Prize—£25,—Mr. L. B. 
Whisson, ‘‘Glenhurst,’’ Linden Gardens, 
Leatherhead. 

SeconpD Prize—£15.—Mr. Thomas H. 
Wyatt, 24, H Block, Sutton Estate, 
Chelsea, S.W.3. - 

THirp Prize—£10.—Master G. J. R. 
Bunn, 34, Barley Lane, Hastings, 
Sussex. 
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A CONCERT FROM’ THE AIR. 


How the Aeroplane 
Broadcast was 


~ Carried Out. ` 


By CAPT. A. G. D. WEST, 


j BROADCAST trans-’ 
mission from an aero-. 

- plane is not a new 
idea, the B.B.C. having 
made previously two at- 
tempts to. carry out pro- 
grammes of this nature. But 
each of these was a speech 
transmission, and did not 
necessitate any modifications 
of the aircraft equipment for 
broadcast purposes. The 
latest idea has been to have 
a concert transmitted from 
the air, attempting to give music approaching studio 
quality. The B.B.C. were fortunate in having the co- 
operation, of Imperial Airways, Ltd., in carrying out this 
experiment, this company supplving the necessary flying 
machines for the tests and for the concert itself. In all, 
ten flights were carried out by Imperial Airways for this 
purpose, of about an hour’s duration each, so that the ex- 
pense borne by this company was fairly heavy on account 


The partially modified transmitter used in the first tests. 
1% 
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The Imperial Airways Vicker's Rolls-Royce Vanguard used for the air concert. It has a seating 


capaciiy of 20. 


of the large amount of petrol consumed by these big aero- 
planes. Thanks are due to Major Brackley, the Air 


‘Superintendent, for giving the B.B.C. every facility’ in 


this respect. Also we are greatly indebted to Mr. H. T. 
Sayer, the Marconi engineer in charge of the aircraft sets. 
for very valuable assistance in fitting the machines and 
in carrying through the experiments. 

The standard aircraft transmitter used by British 
machines employed in the cross-Channel services is the 
Marconi A.D.6 set. This consists of a choke control set 
with an oscillator, a control, and a sub-control valve. 


= coupling between the latter being by a transformer. ‘The 


H.T. is supplied by a wind-driven generator giving 
1,500 volts at normal flying speed, with a floating six- 
volt battery for low-tension supply. There is also incor- 


_porated a five-valve receiver, taking its H.T. supply 


also from the generator, with change-over send-receive 
switches connecting up with the pilot’s remote controls. 
This set, though extremely efficient for its own purpose— 
that is, long-distance speech. telephony between air and 
ground—is not entirely suitable for broadcast purposes. 
The Marconi Company. kindly lent one of these sets to 
the B.B.C. to be modified for our requirements. ‘These 
modifications consisted first of all in removing the sub- 
control valve and circuit, the addition of extra control 
valves and of a special input transformer and a grid bias 
battery in accordance with the usual broadcast practice. 
The aerial and oscillatory circuits, designed to operate 
on goo metres, were not touched. 


First Experiments. 

In the: first experiments the oscillator valve was an 
M.T.5 (25 watt) valve, and the control system consisted 
of three M.T.5B.’s in parallel, taking feeds of 25 and 
30 m/a respectively at 1,500 volts. This gave only a 
maximum permissible control of 50 per cent (/.¢., con- 
sistent with no blasting), corresponding to about 10 per 
cent average control. It was anticipated that this would 
be sufficient for the short sange of transmission. 
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A Concert from the Air.— 

A change-over switch on 
the transmitter enabled the 
pilot’s` microphone or the 
cabin microphone to be used 
at will, the former being re- 
quired to be brought into use 
for a demonstration of direc- 
tion finding and communica- 
tion with ground stations 
which was to be part of the 
transmission from the air. 
For the toncert itself two 
microphones of a special car- 
bon type were installed in the 
cabin, and a two-valve resist- - 
ance-coupled amplifier to 
bring the strength up to that 
sufficient to operate the con- 
trol system. Tt incorporated 
a strength ¢ontro] and also . 
a galvanometer connected 
direct in the grid circuit of 
the control valves to indicate 
blasting. 

Such a transmitter gave on 
the ground excellent studio 
quality, but when used in the 
cir several difficulties pie 
sented themselves. 

A first test using the mic orones, and amplifiers with 
music by some members of the 2LO orchestra was made 
in the cabin-of a D.H.34 machine. The results were 
excellent when gliding down, but engine noise was pre- 
dominant when climbing. <A second test with the Savoy 
Orpheans was made in a Handley-Page, but in this case 
engine noise was very strong, and this, ‘together with the 
vibration of the fuselage and the sound produced by the 
flapping of the outside canvas covering of the cabin, cut 
up the music very badly, The third and subsequent tests 
were made in the Vickers Vanguard, the largest passenger- 
carrying machine in the world, and it was found that 
excellent music could be transmitted when the engines 
were cut down to one-third full revolutions, the machine 
then rather hovering than flying or gliding. This limita- 
tion reduced the length of the concert to about twenty- 
five minutes, this being the maximum time taken to come 
down from 10,000 feet at this engine speed. It further 
cut down the air speed of the machine, and consequently 
the voltage generated by the wind-driven high-tension 
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Inside of the cabin looking forward, showing the piano and one of the microphones. 


generator. . As any drop in such voltage would result in 
a great loss of quality and strength, it was decided to 
install a motor generator inside the cabin, driver by 
large capacity low-tension batteries. The generator and 
smoothing system used was that ‘actually ‘installed two 
years ago at the Old Vic. theatre, when a short-wave 
transmitter sent opera to 21.0 for re-transmission pur- 
poses. This generator maintained a steady voltage-of 
1,500, when running off 18 volts L.T. batteries. 


Solving the Problems. 


The dificulty of maintaining a voltage constant at all 
flying speeds was thus overcome, and, by means of inter- 
changeable adaptors, it was arranged so that the trans- 
mitter worked normally from a wind-driven generator 
for the part of the programme consisting of a demonstra- 
tion of position finding in whieh the pilot was to -take 
part, and from the cabin generator for the concert part 
of- the programme. Preparations were thus made anti- 
cipating successful transmission under the conditions of 
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Bchematic diagram showing the arrangement of the microphones and apparatus. 
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A Concert from the Air— = = = © / 
gliding down from 10,000 feet with engines cut dsn to 
one-third their. maximum speed. Unfortunately, on the- 
day on which, the transmission was to take place (after | 
being postponed from a previous date when a thick fog 
prevailed), the clouds were very low, at about 5,000. feet, 
and thus it was not possible for the machine to fly higher 
than this, as the concefts were taking place after dark, 
and the pilot had to keep Croydon Aerodrome in view 
all the time from the point of view of safety, as a‘slight 
ground mist was prevailing. 

As the two coneerts were to last for over a quarter 
of an hour each this necessitated, with a very heavy load 
on board consisting as it did of about twenty people, a 
piano, and heavy batteries to drive the generator, that 
the engine should be run between two-thirds speed and 
full speed to maintain height. It was found in a pre- 
vious test under these conditions that the noise from the 
two Rolls-Royce 650 h.p. Condor engines, situated as 
they are within.a few feet of either side of the cabin, was 
terrific, and it not only swamped music in the cabin but 
also cut up loud speech at a distance of more than three 
or four inches from the microphone. 


As the engine noise tended continually to blast the The speech amplifier control potentiometer and transmitter grid 


control system of the transmitter, resulting in the retrans- 


The modified transmitter as used in the actual concert. 


meter. 


mission of mainly noise and only faint 
sounds of music, it was decided at the last 
moment to make a complete alteration to 
the arrangement of the transmitter. First 
of all the microphones were bound up with 
several layers of cotton-wool. The object 
of this was to reduce the sensitivity of 
the microphone, thus cutting down engine 
noise and allowing the artists to come 
really quite close without blasting the 
microphone itself. Secondly, during the 
final test in the air the control system was 
completely changed, allowing a veřy 


‘much greater percentage in modulation 


consistent with quality, and giving a 
mucli greater margin, so that the engine 
pulsations by themselves should not blast 
the transmitter, thus cutting up the music 
transmitted. In place of the three valves 
previously mentioned one O/50 low-impe- 
dance valve was used as the main control 
valve, taking a feed of 42 m/a, and 
providing an average modulation of about 
twenty-five per cent. Reports on the test 
transmission, changing over from one 
control system to the other, showed that 
greatly improved results were obtained 
with the new system. The photographs 
show the appearance of the’ transmitter 
during the first tests and when finally 
modified for the transmission itself. 


Final Touches . 


During the same test further final modi- 
fications were made which also tended to 
improve the quality. These consisted in 
the insertion of high-frequency chokes and 
double condensers with centre point 
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quency of: the engine noise. 
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A Concert from the Air.— 

earthed, in the lines connecting the speech amplifier with 
the input of the transmitter. An extra speech choke was 
also connected in series with the main high-tension 
supply, as the present speech choke in the transmitter is 
rather on the small side and tends to 
give a low-toned transmission. 

“This completed the cn prepara- 
tions for the concert itself.: Arrange- 
ments were made that during the concert 
the various artists and musicians should 
be as close as possible to the micro- 
phones. One microphone dealt with 
the orchestra, the other owe with the 
artists and the piano. The various 
parts were balanced up as far 
could be done. p 

It is interesting to note Eas 
that during the concert in the 
air it was imp®ssible for any- 
one else to hear actually 
what the announcer was say- 
ing or to hear the artists 
singing. Mr. Yearsley, of 
Messrs. Dix, Ltd., who pro- 
vided the artists for the 
transmission, kept time 
throughout by signs; even the musicians themsely es heard 
no other instrument but their own. It was really astonish- 
ing that under these circumstances any music at all was 
received at Keston and retransmitted ; but it*was received 
well, and, what was more, the engineers at Keston even 
sent it on to London in a better condition than they re- 
ceived it, as, by the carefu! use of a form of filter circuit, 
they were able to cut out a good deal of the engine noise 
and thus to purify the music that they received. 


as 


- The maximum speed of the engines is 1,800 revolutions- 


a minute, and if twelve cylinders fire every two revolu- 
tions the note of the exhaust is something of the order of 
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This is, I suppose, the predominant fre- 
This figure is confirmed by 


the fact that a beat note of one a second is produced when 
there is a difterence of 10 r.p.m. 
engines (sav, 


in the speed of the 


1,800 r.p.m. and 1.790 r.p.m.). A simple 


High tension generator and batteries installed in the cabin. 


calculation verifies it. Capt. Hinchliffe, the pilot, whose 
handling of the machine was very skilful, in view of the 
large dead (and live, especially the Savoy Orpheans) 
weight carried, managed most of the time to maintain 
height with an engine speed of 1.400-1,500 r.p.m., corre- 
sponding to-a predominant note of 150 per sec. The filter 
operated to cut down the strength of frequencies round 
about this particular value. | 
Listeners on the ground had a much better idea of the 
music that was going on inside the machine than any- 


body actually there. Tt was therefore surprising that 
the retransmission was so goad. a. 


` Manchester. OKI. Canadian. C2AA. New Zealand: 
(October 12th to 28th.) | NZ4AA, NZIAN. American: 1AAO, 
Great Britain: 2AO, 2CO, 2EL, 2FM. C il d. 8XW, 1CKP. 3LW, 1RR, 1ACI, 2AHM, 
2FO, 20D, 203, 5MO, 5ZU. 6YC. ALAS ear 2AKB, 2AGY, 2CXL, 2MM, 2BGM. 
France: 8CH, 8CT, 8CV, 8CZ, 8DD. 1ARH, 2ZR, 2CKY. 1RF, 3HG, 2FD, 
8ER, 8FW, 8HHH, 8HSF. 8JA, BIC. _ Extracts from Readers’ 27V, 2CGJ. 3ATQ. OEKY. 2XAF. NKF. 


8NA, 8NNN, 8PAX, 8PP4, 8RRA, 8TH. 


pone 


NUTT, NTT, W1R, W1Z, WQO, N1SM. 


8TK, 8TOK, 8UD, 8UDI. 8VV, 8VX. Others: OKH. 4LA. GHA, LA4X. GCS, 
Italy: 1AA, 1BD, 1GB. Sweden : Spd Gest A E A EEE T oh teuaitee wei EW, PCUU, IRM, 4PA. 
8MXG. Germany: KXH, KJ5. Miscel- (0-v-1.) R. Kipling. 
langous : BUS, BW3, FW. QROC. OCTU. 8RR. 8YOR, 8AIX, 8BGN. 8PKN. 8CS, Coventry. ; f 
| , . 8WC. 8OWA, 8RBP, 8HU, 8RPX. U.S.A.: 1AAO, 1APU, 1AFF. 1AY, 
(0-1-1.) 30 to 90 metres. J. Barnes. Danish: 7ZM. Swiss: H9AD. H9XD. 1AB, 1ARH, 1AIR, 1CAK, 1CKF, 
German: KK4, KK6, KK7, KY4, KJ2.  1CRE, 1CMX, 1CMF, 1CLN, 1CH, 
Horsens, Denmark. Dutch: OAX, PC2, 9RNA, SNCC, PC7, 1EF, 1KA, 1LW, 1MY, 1PL, 1S1, 1XM, 
(October 29th to November 8th.) STB, OGN, OII, ONB, ORO, OMS. 1YB, 1ZA, 2AHM, 2AGO, 2CPA, 
British : 20J, 2KT, 2CC, 2LZ, 2A0. OGG, OXX, 2PZ, PB3, OKV, OPX. 2CVJ. 2KR, 2WR. 2XAF, 3AMQ, 
2AIN, 20D, 2ZA, 2XV. 28Z, 2A0, 2DX. OPM, OWC. Bermuda: BER. Brazil: 3CHG, JO, 40A, 4TY, 6CGW, 8DME, 
2NM (telephony), 2XY, 2WJ, 2RY, BZ, 1AF. BZ1AB, BZ5AU. Swedish: 8GZ, 8SF. Brazil: IAC, 1AB, 1AF, 
2UF, 5MO, 5DH, 5DK, 50C, 5X0, 5XY, SMUZ, 2CO, SMWF, SMVR. SMYV.  1AV, 1AN, 1A, 2SP, RGT. Argentine : 
SSI, 5YK, 5NN, 5NJ, SDA, 5LF, 5PM, SMTN, SMZZ, SMEFF, SMVL, 5NF, AF1, CB8, DB2, DM9, FG4. Mexico: 
5FT, 5ZU, 51D, 6VP, 6AH, 6RW. 6YC, 1MA, 2CA, SMUK, SMUV, SMXU. 1AA, 1K. India: HBK. Australia : 
6GU, 61Z, 6DO, 60D, 6TD, 6TM, 6BD, 2MM, 9HS, NLAB, F2ND. Belgian: 2L0, 2CM, 2YI. 3BQ. 6AG. New 
6YV, 6FH. French: 8GO, 8EB, 8PAX. G6, R2, S2, X9, U3, Al, W3, D1, 4RS, Zealand: 2AE, 2AC, 4AK. Various: 
8HLL, 8TOK, 8QR, 8XH, 8V0, 8DGN. 5H. Spanish: EAR9, EARIO, EAR6. NISR, NISP, NTT, NVE, NPP, NKF, 


B8DTD, 8IL, 8JK, 8CA, 8VJ. 8GRA, FAR22. Italian: 
8PAD, 8XO, 8PC, 8DK, 8DN, 8DF, 


8ZZ. 8LK, 80M, 8JD, 8JYZ. 8JF, 
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Jugo-Slavia : 


1AS, 1BD, 1GB, IGN 
1YB. 1AU, ICX, 18SZ, 1FM, 1BB, 1AF. 
7XX. 


GB1, LALA, ANE, MAROC. 
(0-v-1) on 30-40 metres. 


Czechb-Slovakia : Brian W. Warren (G6CI). 
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OSCILLATING CRYSTALS. 


Specimens of crystals specially intended 


for use in oscillating crystal circuits are 
now ‘obtainable from Aneloy Products, 
Camomile Street Chambers, Camomile 
Street, London, E.C.3, under the name of 
the -Aneloy Mineral Oscillator. 

‘In order to assure the user that the 
specimens, can be relied upon to produce 
oscillating effects, a laboratory test is 
-a state- 
ment endorsed with the signature of Mr. 
L. L. Barnes accompanies the crystal. 
Mr. Barnes will be remembered as a con- 
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The Aneloy oscillating crystal with 
laboratory test certificate. 


tributor to the pages of this journal of 
several articles describing practical 
methods of setting up oscillating crystal 
receiving sets. 
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NEW WIRE FOR TUNING COILS. 

The difficulty of providing spacing 
between the turns of wire when winding 
a tuning coil is overcome by employing 


the new ‘‘ Air Space” wire recently ` 
introduced by Belling and Lee, Ltd., 
Queensway Works, Ponders End, 
Middlesex. 


` 
It is often exceedingly difficult to wind 
the wire with uniform spacing from turn 
to turn, and the result is achieved with 
this new wire by overwinding it with a 
double thread. Two threads are uni- 


_ Latest ‘Products of the Manufacturers. 


formly wound over the bare wire in 
opposite directions so that adjoining 
turns will remain spaced by a uniform 
distance. ae S 

There is little doubt that the spaced 
winding is one of the best methods ‘to 


An enlarged view of the “ Air Space” 

wire manufactured by Belling & Lee, 

Ltd. The conductor is overwound with a 

double thread to provide spacing from 

turn to turn in the construction of in- 
ductance coils. 


employ in the construction of tuning coils 
and this new wire, whilst providing the 
necessary pitch, maintains practically an 
air spacing from turn to turn. The 
thread, of course, only covers a portion 
of the surface of the wire, making it 
superior probably to any form of con- 
ductor with even a liberal thickness ©! 
cotton covering. The wire is obtainable 
in several gauges and either as a stranded 
or solid conductor. 

Coils wound with this wire, whilst 
possessing an attractive appearance, 
should possess lower self-capacity with 
lower dielectric losses than coils woun 


‘with cotton or silk-covered wire, result- 


ing in an improvement both in signal 
strength and selectivity. 


ooco 


THE CLINCHER CONNECTOR. 


Now that terminals are invariably 
nickel-plated it becomes difficult to make 
a soldered connection, and, moreover, 
soldering is not always desirable, as the 
stem of the terminal is liable to become 
overheated and loosened in the ebonite, 
while solder in the threads of the screw 


The Clincher Connector. 
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makes the removal of the back nuts diffi- 
cult. Soldering tags can, of course, be 


employed. A better solution is, perhaps, 


to employ the small brass stampings now 


. manufactured by G. H. Parker, of Mus- 


well Hill, London, N.10. Made in 
both single and double types, several wires 
can be clamped together and soldering 
entirely obviated. 


oo0ooo 


THE TONEX VALVE HOLDER. 

An interesting form of low capacity 
valve holder is now produced by the 
Tonex Company of Blackpool. It con- 
sists of a clean bakelite moulding in the 
form of a ring. upon which the contact 
pieces are mounted. The valve contacts 
are in the form of light clips, though a 
special feature (not shown in the accom- 


Tonex valve holder. 


panying illustration) is the finish applied 
to the contact faces which resemble the 
surface of a file and therefore ensure 
reliable contact. 

In mounting the holder on the instru- 
ment panel a hole Ijin. in diameter is 
required to give clearance to an extension 
on the moulding on the underside, and 
the manufacturers appreciating that the 
making of this hole will be aifficult to 
the majority of purchasers have made an 
arrangement with retailers to undertake 
this work without charge on presentation 
of a coupon which accompanies the 
holder. j 

It is doubtful if a valve-holder present- 
ing lower capacity between its terminals 
can be produced while the file-like surface 
on the connectors will maintain the con- 
necting pins of the valve in a bright 
condition. 
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TAPA PLUG AND SOCKET 


CONNECTER. 


One of the first types of plug-and- 
socket connecter to be introduced was 


manufactured by W. J. Charlesworth, | 


88-89, Aston Street, Birmingham. 
This connecter depends for a reliable 
contact between plug and socket upon 


Tapa plug and socket. 


the use of a tapered plug fitting into a 
tapering hole in the socket, and will 
therefore not work loose as in the case 
of a split pin, where the two halves 
close together after prolonged use. The 
insulated sleeving on the plug is made 
to match in colour a small dise which 
is inserted under the socket. All plugs 
are interchangeable, and connection is 
made with flexible wire by means of a 
screw or by soldering. The metal parts 
are given a nickel-plated finish. 
ooo0co 


MARS COILS. 


A set of coils of the rather unusual con- 
struction shown in the photograph has 
recently been submitted for test. The 
method of winding the coil results in a 


Mars tu.iing coils. 


A 36 


Wireless 
World 


low value of self-capacity, whilst on test _ 


the high-frequency resistance was also 
found to be unusually low, a property 
that is probably accounted for largely by 
the fact that the wire used is stranded. 
The strands are of fine copper strip in- 
stead of the usual wire of circular section. 

The manyfacturers might to their 


~ advantage give a little more attention to 


the mechanical robustness of the coils, if 
this is permissible at the price at which 
the. coils are marketed. 
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TRIPLE FILAMENI RESISTANCES. 


Under the name of the Multistat. the 
Engineering 


Works (Electrical and 


The Multistat Triple Resistance is a well 
finished component occupying very little 
panel space. 


General), Ltd., are manufacturing a com- 
ponent combining three filament rneostats 
and fitted with a 
triple concentric 
knob control. The 
obvious advantage of 
the arrangement is 


of panel space is 


occupied, 
The design makes 
use of two hollow 
spindles with a third 
spindle passing 
through its centre. 


Behind the panel each 
spindle carries an arm 
held in position with 
a set screw which 
moves over the re- 
sistance winding, the 
latter being carried 
on a fibre strip. The 
metal parts are of 
nickel-plated brass 
and the resistances 
are wound with 
Eureka wire. 

Judged from their 
clean finish ` it is 


that only a minimum- 
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probable that the operating dials are 
turped from elionite rod and consequently 


‘present a much more attractive appear- 


ance on the face of the panel than the 
commcn form of moulded knob. One 
hole fixing is employed for attaching to 
the panel. 


0000 


LAMPLUGH SWITCH. 
It is common practice in receiver con- 
struction to fit a simple on-and-off switcl? 


to break one of the filament leads. Messrs. 
S. A. Lamplugh, Ltd., Kings Road, Tyse- 


A useful switch tor breaking the filament 
battery circuit. 


ley, Birmingham, have introduced a 
switch for this purpose provided with one 
hole fixing and the knob operating as a 
plunger is depressed to break the circuit 


oO000 


TRADE NOTES. n 
Wireless Repair Service. 

New repair premises for car and radio 
work are to be opened by Messrs. Peto 
and Radford on December Ist at 107a, 
Pimlico Road, London, S.W.1. The com- 
pany will specialise in maintaining a 


prompt service. 
0000 


A Superheterodyne Demonstration. 

No fewer than 19 broadcasting stations 
were picked up in Wilmslow, near Man- 
chester, at a recent demonstrat‘on of the 
new Igranic six-valve superheterodyne 
receiver by engineers of the Igranic Co. 


Excellent loud-speaker reception was ob- 


tained in spite of a thunderstorm in the 


district. 
Qao000 


` Wireless in London Hospitals. 


During the past few months wireless 
receivers have been installed by the Ox- 
ford Wireless Telephony Co., Ltd., in 
seventeen London hospitals. largely as a 
result of generous contributions by 
readers of The Daily News. All the sets 
have been equipped with Osram valves, 
the U3 being used for rectifying purposes 
in hospitals where alternating current is 
available, and the LSS as the amplifying 


unit. 
o000 


New -Igranic Offices. 

West of England readers may be im 
terested to learn that Messrs. Igranic 
Electric Co., Ltd., have opened a new 
office at British Dominions House, Tram- 
ways Centre, Bristol. 
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HOW TO CHOOSE A CRYSTAL. 


Appearance and Properties of Active Specimens. 
- By A. HINDERLICH. 


N choosing crystals attention should be paid first to 
I the presence of impurities, and then to the nature 
of the surface. From the wireless point of view the 
mineral impurities in crystals 4re mostly non-rectifiers, if 
not actually insulators, and in choosing a specimen great 
attention should be paid to these foreign bodies lest they 
prevent proper electrical and physical access to the 


rectifying substance itself. 


There are three types of surface to be met. with in 


practice. 


or “artifictally flattened by filing, etc., 
A true’ cleavage (separation along 


practically useless. 


For, rectifying purposes, one that is abraded 


will-be found 


the natural surfaces of the crystal) is rarely met with, 


and is then found to be unsatisfactory. 
1.¢€., a Clean break across 


surface wanted is a fracture, 
the natural grain of the crystal. 


The type of 


The crystals in common use may be aiad as 


follows :— 


1]. Carborundum (SiC) with steel, 
2. The Perikone : 
Zincite (ZnO) 


Cassiterite (SnO,) | 
3. The Catwhisker Group: 

Silicon (Si). 

Galena (PbS) 

Tron Pyrites (FeS) | 

Molybdenite (MoS) 


_. the zincite. 
i] a Í Bornite (Cu,FeS,), Copper Pyrites | 
wi 


or Chalcopyrite 
Tellurium (Te). 


(Cu,8.Fe,S,), 


with almost any metal. 


The outward appearance is no real guide to rectifying 
excellence, but a preliminary examination along the fol- 
lowing lines will weed out a lot of doubtful specimens. 


Desirable 

Substance. Appearance. 
Carborundum.... | Metallic ........... 
Zincite.......ee. Small pieces, deep 
ruby red. Large 
pieces, deep red to 
bright black with 

ruby gleams. 
Cassiterite....... Rich black ......... 
Bornite 5....... Bright metallic, al- 


most any colour. 


Chalcopyrite....)| Bright golden yellow, 


Copper Pyrites.. often tarnished. 

Tellurium ...... Silver white, metallic 
Galena.......... Lead white ........ 
Silicon ......... Bright lead-white ... 


Molyhbdenite .... | Bright lead-white ... 
Tron Pyrite .... 


Durability. 


Bright golden yettow 


Tmpurities to be 
Avoided. 


Brightly coloured 
varieties often poor. 


Orange patches, 
whitish, yellowish or 
orange veins. 
black spots. Yellow 
zincite, white bloom. 

Chocolate colour. 

Smallembedded düarta 
crystals. Amethyst. 

Embedded quartz. 


Duil patches. 


Dull patches. 

Green or yellow 
patchen. $ 

Dull patches. 


Any sort of tarnish. 


Although crystal detectors are nominally loose-contact 
devices, an appreciable amount of wear is surg to occur 


Dull, 


in time. This will be least annoying if the two sub- 
stances are approximately of the same hardness and care 
is taken that of the pair the one that is difficult to pick 
should be the harder, while the one that is easier to 
replace should be the softer.. The following table of 
hardness numbers on Mohs” sc ale will serve as a guide :— ` 


Steel ......... 7 

aa Iron Pyrites .. 6 

Cassiterite./.. 7 Silicon '....... 5 

Quartz...... 7 Copper ....... 3 

Carborundum.. 9 Zincite....... 4l Gold (9ct.) .... 3 
Steel: srecko 7 Chalcopvrite. 34 Galena........ 2} 
Bornite .... 3 Silver. ........ 23 


Tellurium .. 2$ Gold (assay) .. - 2} 


Molybdenite . ohl 


We thus see that for durability carborundum-steel is 
excellent. The Perikons seém good, but with bornite and | 
chalcopyrite there is always the danger of uncovering a 
crystal of quartz embedded in the mass and damaging 
With tellurium this danger does not exist. 
Silicon and iron pyrites are safe with any metal except. 
steel, but with galena and molybdenite only soft silver 
or pure gold should be used (‘‘ pure gct. gold ’’ is only 
374 per cent. gold and noticeably harder than pure 
gold). } 

Brittleness also affects durability. It must not be con- 
fused with softness. Thus carborundum is hard but 
rather: brittle, while molybdenite is soft but not brittle. 
Allied to this is the question of transverse strength. 
Though every care should be taken to avoid side pressure 
or shear stress and bending stress, this is not always 
possible. However, no trouble should be experienc ed if 
thin splinters are avoided and due'care is taken with 
the detector design. Molybdenite alone calls for special 
treatment. 

Chemical Action. 


Rectifiers are subject to two types of chemical action. 
The metals are liable to tarnish, #.¢., become coated with 
a film of oxide or sulphide, which may change eyentually 
to sulphates ar other non-rectifying substances. . Fither 
of these coatings requires removal before the substance 
is fit for use again, which in practice is often done uncon- 
sciously by scraping during adjustment of the crystal, so 
hastening the destruction of the crystal surface; ; 

The trouble may be avoided,. either by using a metal 
such as gold that does not tarnish, or better still bv 
putting over the crystal a layer:of thick non-acid grease 

such as vaseline: The latter has the additional imponant 
advantage of steadying a light catwhisker. 

Excessive current causes peculiar effects, which gener- 
ally result in loss of sensitivity. The trouble may arise 
from violent atmospherics, proximity of power circuits, 
or be inherent in certain reflex circuits. Carborundum 
and molybdenite are remarkable in. their indifference to 
violent electrical shocks, the Perikons are not bad, but 
the catwhisker class are a continual source of annoyance 
in this respect. 


A 37 


‘Wireless 
World 


CRYSTAL DETECTORS. 


r 


NOVEMBER 25th, 1925. 


+ 


The Electrical Properties of Contact Rectifiers. 
By F. M. COLEBROOK, B.Sc., D.LC., A.C.G.I. 


N considering the application- of 
crystal detectors to the reception 
of wireless signals, some distinc- . 
tion is to be made between direct 
reception and receiving systems in 
Which a crystal is used in association 
with one or more valves in such a 
way that the load imposed by the 
crystal on the receiving circuit can 
be reduced by means of retroaction. 
Actually the distinction between these two cases is 
more apparent than real, for in each there is a definite 
upper limit to the high-frequency energy available for 
conversion into modulation-frequency or continuous 
é.m.f.s or modulation-frequency or continuous power. 
The case of direct reception will be considered first. 


—_ 


Direct Reception with Crystal Detectors. 


To the best of the writer’s belief the actual energy con- 
ditions of the reception of wireless signals on an aerial 
have not yet been fully worked out. There is, however, 
a certain amount of evidence! for the inherently probable 
view that the e.m.f. induced in an aerial by any given 
transmission is. practically independent of the power 
absorbed by the aerial and the receiving system. 

Under any given conditions the power consumed in the 
aerial can be divided into two parts : (1) the total energy 
losses in the aerial itself and the earthing svstem, (2), the 
total losses in the tuning and detector circuit. The line 
of division can be taken as passing through the aerial 
and earth terminals of the receiving set. The power 
absorptions in these two parts of the receiving system 
are not necessarily independent, but it is very probable 
that the maximum power will be consumed in the tuning 
and detector circuit when the two are equal. Though 
inherently prapable, this is admittedly a matter on which 
further experimental evidence is desirable. | Assuming 
for the present that it is so, then there is clearly an upper 


TUNING 
SOLENOID 


Fig. 21.—Crystal receiver for 
large signal amplitudes. 


Fig. 22.—Circuit suitable for 
crystal reception of weak sig- 
nals. 


1 Aerial Tuner Design,” Medlam and Oschwald. Fxzperi- 
mental Wireless, July, 1928, 
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In this the concluding section of the 
article the author deals with the appli- 
cation. of .crystal defectors to wireless 
reception. oo 

The theoretical aspects of crystal recti- 
fication have been fully deall with in the 
three previous sections of this article, 
which appeared in the issues of Sept. 
end, Sept. 23rd and Oct. 7th. 
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(Concluded from page 483 of the October 7th issue.) 
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limit to the amount of power avail- 
able in the“tuning and detector cir- 
cuit. The losses in the detector 
circuit can again be divided into two 
parts : (a) resistance and other losses 
in the tuning coils, and (b) the power 
absorbed by the detector circuit, ¢.c., 
the crystal and telephone or other 
load. As between these two, how- 
ever, there is no optimum distribu- 
tion, 7.¢., the best condition is when (a) is as small as 
possible. ‘This latter condition means that the actual 
tuning coils and any condensers associated with them 
should be of low loss construction. This is, of course, 
a large subject in itself, and will not be furthet con- 
sidered here. 

Coming now to the losses in the detector circuit itself. 
the nature and variation of 
these have been considered 
in some detail in the preced- 
ing sections. It should be 
ciear that for the reception 
of speech or music modu- | 
lated continuous waves there 
will be some best value of 
telephone resistance depend- 
ing chiefly on the signal 
strength and the detector. Probable values have been 
indicated. There is, in addition, an optimum vAlue for 
the power consumption in the detector circuit as shown 
above. The obvious way to realise or to approximate 
to this optimum condition is to vary the e.m.f. acting 
across the detector circuit. Practical methods of doing 


Fig. 23.—Crystal 
connected for potential recti- 
fication. 


detector 


this have been described by the writer in previous papers 


in The Wireless World.? It will, perhaps, be well briefly 
to recapitulate these. 

For moderately large signal amplitudes, using a detec- 
tor of the galena type, z.¢., of fairly low internal resist- 
ance, and with telephones of 500 ohms or even 250 ohms 
resistance, the best arrangement is that illustrated in Fig. 
21, the detector circuit e.m.f. being stepped down by 
means of the detector tapping illustrated, and the mast 
suitable position being found by trial. In general, the- 
lower the telephone resistance, the nearer will be the 
detector tapping to the earthed end of the coil. On the 
other hand, for distant reception, 7.c., for small signal 
amplitudes, it is probable that the series condenser 
arrangement shown in Fig. 22, with fairly high resist- 
ance telephones, 2,000 or 4,000 ohms, will be more suit- 
able. This arrangement will also be more suitable for 
any detector, such as carborundum, which has a high 
“2 What Is The Best Circuit for Crystal Reception? ”, 
The Wireless World, April 30th, 1924. 

“ More About Crystal Reception,” 


April 23rd, 1924. 


The Wireless World, 
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internal resistance. The effect of the series condenser_ is 
to give ‘a step-up of voltage across the mductance, thus 
increasing the power consumption in the detector circuit. 

In the papers referred to the writer gave experi- 
mental curves illustrating the effect of varying the e.m.f. 
across the detector circuit, and confirming the general 
character of the analysis. 

Before leaving this side of the subject it will be well 
to point out no very striking increase in apparent tele- 
phone intensity is to be anticipated as the result of im- 
proving the circuit conditions, unless they are very 
inefficient to start with. A physiological factor comes 
in here, ż.e., the law connecting sensation and stimulus. 
It seems to be generally agreed that sensation is propor- 
tional to the logarithm of the stimulus. This would mean 


that the acoustical output of the telephone has to be. 


squared before the sound intensity is apparently doubled. 
. However, improved circuit conditions may make all the 
difference between comfortable and barely sufficient sound 
intensity. In any case, there is a certain satisfaction in 
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crystal can, of course, if desired, operate telephones 
directly as in ordinary crystal reception. As already 
explained, however, a crystal is particularly efficient as 
a rectifier of potential, by which is meant its employment 
in circuits in which the load is such as to reduce the recti- 
fied current to zero or to a very small amount. For this 
reason it is usually advantageous to use after the crystal 
a valve on the grid of which the rectified potentials are 
allowed to operate either directly, as shown in Fig. 23, 
or through the medium of a low-frequency transformer. 
A circuit of the second kind is shown in Fig. 24. ‘This 
latter circuit, by the way, details of which have been 
- described elsewhere by the writer,’ is very satisfactory 
for obtaining good quality reproduction of loud-speaker 
volume at comparatively short distances (up to 15 miles 
or so) from a transmitting station. 

The use of a low-frequency transformer in conjunction 
with a crystal is a matter which calls for a further 
comment. It might be thought that this would detract 
from one of the principal advantages derivable from the 
use of a detector, #.¢., freedom from distortion. This, 
however, is not the case, provided 
that the secondary of the trans- 
former is on open circuit, as it will 
be if sufficient negative potential is 
applied to the grid of the valve to 
which it is connected. Under these 


0+ 150 V 


0'1 mfd nu 
conditions the transformer can be 
= considered to act as a potential trans- 
a former, and the primary potential is 


© 


Fig. 24.—Practical circuit for a crystal receiver with resistance-coupled low-frequency 


amplifier. 


knowing that the reception is as good as can be obtained 
under the given conditions. 
Crystal in Association with Receiving Circuits. 
Crystal-valve Combinations. 

This is, of course, a very extensive subject, and will 
probably be considered more fully in a later paper. 
There are, however, one or two points arising out of the 
present article which will be dealt with now. 

The principal things to be borne in mind in the design 
of crystal-valve combinations are, first, that a crystal 
is most effective both as to sensitivity and freedom from 
distortion for’ moderately large signal amplitudes, z.c., 
greater than about 0.4 volt; secondly, that the operation 
of a crystal detector involves the introduction of a certain 
amount of damping into any circuit to which it is con- 
nected, so that provision should be made for retroaction 
direct into the circuit associated with the detector. 

A good example of a circuit arrangement which can 
be considered satisfactory in both these respects is that 
described by P. K. Turner in Experimental Wireless 
of July, 1925. This is a reflex arrangement in which 
the crystal is preceded by two stages of high-frequency 
amplification, the second stage being directly coupled to 
the aerial, . 

As far as the low-frequency side is concerned, the 


practically the full rectified potential 
given by the crystal, since the im 
pedance of the primary winding will 
be high compared with the effective 
internal resistance of the crystal. 
This latter is an essential condition 
for purity of reproduction, just as it 

is in the corresponding case of the | 
association of the transformer with a valve. For use with 
a crystal the primary impedance need not be quite so high 
as for use in the anode circuit of a yalve, and, therefore, 
for a given secondary winding a. higher ratio is per- 
missible. (This applies only to the use of crystals of 
compartively low effective internal resistance, such as 
galena, for which an 8: 1 ratio is suitable.) 

Space will not permit of a fuller discussion of the 
details of various possible crystal-valve combinations, but 
the principles considered above will be found to be of 
general application. 

The Effect of Various Conditions of Operation on the 
Performance of Crystal Detectors. 

Contact Conditions.—(a) Galena.—During the course 
of the experimental work involved in the investigation, an 
attempt was made to determine the effect, if any, of the 
nature of the contact metal or ‘“‘ catwhisker.’? The 
inherent variability of the crystal and the impossibility 
of refroducing exactly similar conditions for the various 
cases, made it very difficult to draw any very definite con- 
clusions, but no pronounced effect attributable to variation 
of the contact metal was observed. It appeared that the 
effect of variation of the contact metal is, in any case, 
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*“ Further Notes on Resistance Capacity Amplification,” 
Experimental Wireless, Sept., 1924 (p. 712, Vol. I). 
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less than the effect of variation of the actual point of 


contact. 

An attempt was ‘also made to determine the iei a 
contact pressure, but, for the same reasons, no conclusive 
results were obtained. It seemed, however, that this 
detector is not very sensitive to contact pressure provided 
the latter is not too heavy. The maximum pressure giv en, 

say, by a spiral spring of No. 26 or 28 copper wire of 
ahout rin. diameter is certainly not excessive. 

One factor, however, which had an appreciable effect 
was the fineness of the point of contact. The measure- 
ments, referred to in this paper, were made with. a con- 
tact consisting of a very finely pointed piece of silver 
foil, but it has since been found that an apparently even 
_ more effective contact can be made with a very sharp 
steel point soldered on to the end of a copper spiral. 
The point was prepared by taking the smallest size of 
needle obtainable and then sharpening the point of it 
on a wheel faced with the finest grade of emery paper. 
This may sound like painting the lily, but it will be 
found that the point of even a very small needle is not 
nearly as sharp as it can be made. Steel is probably the 
only metal which will give a sufficiently fine point of sufh- 
cient strength, but it is, of course, liable to surface oxida- 
tion or rusting. This can be prevented very effectively by 
immersing both the crystal and the contact in an oil bath 
of any light mineral oil. (The latter should be free from 
suspended particles, and provision enous be made for 
excluding dust.) 

(b) Perikon.—In this case very definite cisions were 
obtained as to the effect of variation of contact pressure. 
It was found that a heavy contact pressure gave avery 
much greater no-load sensitivity with a maintained input 
. e.m.f.- An increase of up to 500 per cent. was obtained 
by increasing the contact pressure. 
ance load, however, the effect was reversed, and was 
smaller in magnitude, the rectified current decreasing by 
a small amount (30 per cent. or so). 

These effects can be explained very simply in terms 
of the rectified e.m.f. and the effective internal resist- 
ance. The decrease of sensitivity with a high resistance 
load indicates that there is a small decrease of the recti- 
fied e.m.f., and the increase of the no-load sensitivity 
indicates a very considerable decrease in the effective 
internal resistance. An examination of the static 
characteristics corresponding to light and heavy contact 
pressures revealed the cause of these changes. It was 
found that with a heavy contact the conductivity of the 
crystal was considerably increased in both directions. 
This would lead to the decrease in the effective internal 
resistance, and also, in some cases, to the decrease in the 
rectified e.m.f. Further, it would tend to lower the 
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With a high resist- 
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input high-frequency resistance and the efficiency of trans- 
This is consistent with the fact of experience 
that a fairly light contact is preferable for diréct recep- 
tion with a perikon detector, particularly for weak signals. 
It may be concluded that the holder for a perikon detector 
should be designed on fairly massive lines to seeure 
rigidity, and should permit of the fine and smooth adjust- 
ment of the contact pressure. 


Variation of Sensitivity wlth Radio-frequency. 


_ All the measurements described were made at a con- 
stant radio-frequency corresponding to about 400 metres 
wavelength. The effect of variation of radio-frequency, 


„all other conditions remaining constant, was determined, 
and was found to be exceedingly small. 


The greater 
part of the variation. occurs from 300 to 10,000 
metres, and it may be that this is due to a defect in the 
though careful precautions were 
taken. In any case, the total effect is inconsiderable. 
(It might be mentioned at this point that the actual 
performances of both galena and perikon detectors, 
though showing quite good qualitative agreement with the 
form of the static characteristics, is not generally in 
quantitative agreement. This is probably a consequence 
of the fact that an appreciable time-lag is observable in 
the establishment of a current-potential equilibrium under 
static conditions.) 


General Conclusions. 


The chief merits of crystal detectors, apart from the 
practical considerations of cheapness, simplicity, etc., 
are their high intrinsic sensitivity and the purity of the 
reproduction of modulation obtainable with them. By 
the intrinsic sensitivity is here meant the output energy 
per volt of in-put potential. To obtain this high intrinsic 
sensitivity, however, the appropriate conditions of opera- 
tion must be employed. These have been indicated 
above. Assuming these suitable conditions of operation, 


then the intrinsic sensitivity of a crystal is in general con- 


siderably higher than that of a valve. It must be borne 
in mind, however, that the actual effective sensitiyity in 
a receiving system can be made much higher with a valve 
than with a crystal, since the proper use of a valve permits 
of the minimisation, by means of’ retroaction, of the 
damping effect of the detector on the receiving circuit.. 
This does not mean that the energy efficiency of the pro- 
cess is greater for a valve than for a crystal, but that a 
valve can be made to increase the input energy, and so 
give a greater output energy than a crystal. For these 
reasons it can be stated that the most effective rectifying 
arrangement of all is one in which the energy regeneration 
afforded by a valve is combined with the high intrinsic 
sensitivity of the crystal. 
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A Section Devoted to the Practical Assistance of the Beginner. 


THE USE OF A MILLIAMMETER. 
EXT to a double-scale voltmeter 
there is little doubt that a 
milliammeter is the most useful in- 
strument which an amateur can 
possess. Unless it is proposed to use 
large power valves, such as the L.S.5 


or D.E.5.A., an instrument reading © 


up to not more than ro or 15 milli- 
amps. is recommended, otherwise it 
will be difficult to read accurately the 
small currents taken by high imped- 
ance valves on comparatively low 
anode voltages. The meter may con- 
veniently be mounted on the panel, 
and in this position will be less Hable 
to damage than if it 1s connected up 
externally. 

The method of connection sug- 
geste:] in Fig. r will probably be 
found to be. the most convenient. 
Provision is made here for inserting 


= i š » . 
the milliammeter in the anode circuit 


of either the detector or last L.F. 
valve.. A four-pole change-over 


‘pelele 


switch is used, two of the contacts 
being arranged to complete the anode 
circuit of the valve from which the 
meter is disconnected by moving the 
switch. | 

When connected in the detector 
valve circuit the miliammeter will 
show, by a flicker of the needle, 
when the tuning circuit is brought 
into resonance with an incoming car- 
rier wave. This visual indication 
enables the operator ta make probably 
more accurate’ adjustments than 
would be possible by merely listening 
to the signal. A deflection of the 


~ needle will also show when the valve 


commences to oscillate, and will help 
in this wav to prevent interference. 
If *‘ bottom bend ’’ rectification is 
used, it is possible to adjust grid and 
anode voltages for best results. When 
correctly adjusted, the anode current 
will be very low when no signal ts 
being received. but will rise consider- 
ably when the set is tuned to a carrier 
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Fig. 1.—Connections for a plate milllainmeter. 


wave. -This gives a rough, but, 
nevertheless, useful indication of 
signal strength, and some idea of the 
comparative efficiencies of an H.F. 


ampliher preceding the detector may 


be obtained. 

Changing over the milliammeter to 
the last L.F. valve will help in 
making suitable adjustments of grid 
bias and anode voltages. The de- 
flection should remain constant when 
signals are being received ; any move- 
ment will show that the valve is 
either overloaded or that the voltages 


applicd are incorrect. 
cooo 


THE UNIT RECEIVER. 

In the early days of broadcasting 
the unit set enjoyed a certain 
degree of popularity, and a favourite 
receiver consisted of a tuner, H.F. 
ampliñer, detector, and note magni- 
fier—four separate interconnected 
units in all. For some reason or 
other this arrangement is seldom used 
nowadays; perhaps because the 
space occupied is considerably 
greater than that required by an in- 
strument built into a single container ; 
also, perhaps, because the initial cost 
is slightly higher. At that time, how- 
ever, there was certainly less need for 
a readily convertible type of set than 
there is at the present; receiver de- 
sign is really largely a matter of 
intervalve couplings, and many of 
the modern alternative methods had 
not been developed, while’ amateur 
transmission and reception on the 
very short waves was unknown, and 
the need for the utmost possible 
degree of selectivity had not been felt. 

Under present-day conditions it is 
obvious that there are many adves- 
tages in the unit system of set con- 
struction, and the experimenter who 
is lucky enough to be able to devote 
a fair amount of space to his appara- 
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tus would be well advised to give the 
matter careful consideration. The 
practical design of a suitable unit re- 
ceiver, giving facilities for experi- 
menting in a chosen line of work, and 
with sufficient flexibility for adap- 
tion will be found rather a difficult 


problem, but extremely interesting, - 


and .not incapable of satisfactory 
Solution. 


The set would probably include a 
amplifier- 
wave dámplifer- 


250-500 metre H.F. 
detector, a long 
detector, and a note -magnifier, with, 
of course, an aerial 
coupling unit. With the addition of 
an oscillator these could be connected 
up as a superheterodyne, while an 
ultra-short wave detector could be 
used with the L.F. unit. The latter, 
with a plain crystal set, would pro- 
vide one of the most effective and 
economical loud-speaker receivers for 
work on the near-by station. 

It is recommended that a standard 
height of box be used to house the 


various units, with battery terminals 


arranged in a uniform manner for 
easy interconnection when working 
from common hatteries. As different 
high-tension voltages will generally 
be needed on the various valves, as 
many separate terminals for the posi- 


tuning and | 
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tive connection , as seem necessary 
should be provided on each unit, and 
connected direct to the battery. The 
negative connection will, of course, 
be common to all. 
0000 
IMPROVING A CRYSTAL SET. 
As has recently been pointed out in 


these notes, the efficiency of a crystal 


receiver may be increased by reducing 


the damping effect of the detector. 


Fig. 2.—<Alternative crystal connections, 


In the case of the variometer-tuned 
set shown in Fig. 2, this way most 
conveniently be done by connecting 
the crystal and ’phones across only 
one winding of the variometer (either 
the rotor or stator). This is an 
alteration which may easily be tried, 
and will in the great majority of 
cases result in a very distinct improve- 
ment. 


DISSECTED DIAGRAMS. 


No. 7.—A Single-Valve Reflex Receiver. 
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Some commercial variometers have 
their windings arranged in such a way 


that connection can only be easily 


made to include éither a quarter or 
three-quarters of the total number of 
turns in the output circuit. In deal- 
ing with this type of tuner, the effect 
of making connection to each of these 
av arlane points should be tried. 


0.000 


“UNTUNED” AERIAL CIRCUITS. 


`- It should be realised that designers 


of ‘‘untuned’’ aerial couplings, 
which often consist of some 10-15 
‘turns of wire wound in close 


proximity to a tuned grid coil, usually 
presuppose that the device will be 
used with an aerial of something ap- 
proaching normal dimensions. - With 
such a coupler, used on a very short 
aerial, it will be found that the 
transfer of energy to the grid coil is 
too small to be effective, and it will 
be necessary either to increase the 
number of primary turns or perhaps 
to connect the aerial direct to the grid 
end of the secondary inductance. In 
many cases, where the aerial is really 
short, the latter alternative is to be 
recommended, as the damping result- 
ing from the direct connection will 
not be appreciable. 


For the benefit of those who have not yet acquired the gimple art of reading circuit diagrams, we are 
giving weekly a series of sketches, showing how the complete circuits of typical wireless receivers are 


An oscillatory circuit, connected to 

` aerial and earth. High -frequency 

voltages built up across it are applied 

to the grid circuit of a valve. The. 

filament is heated by an L.T. battery, 

the external circuit being connected 
to its negative end. 
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The plate circuit is completed through 
- the primary winding of an H.F. 
transformer. Amplified currents are 
rectified by a crystal detector con- 
nected in the tuned a circuit. 
Rectified pulses are passed through— 


P as mm il 


—tke primary winding of an L.F. 

transformer, the secondary of which 

is inserted in the grid circuit. Stepped- 

up, low-frequency variations are 

applied to the grid, are amplified, and 

operate the pinopost in the anode cir- 
[ t. 
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(Continued from page 689 of last issue.) 
By W. JAMES. 


AVING made the valve platform and the strip 
holding the tuning and neutralising condensers 
we can turn our attention to the remainder of 
the set. | 

The receiver has a baseboard of wood 1in. thick, 
measuring 36in. long by gin. deep, and a front panel, 
which can be of ebonite or wood as desired, measuring 
36in. x 7in. x din., which are fixed at right angles. Holes 
are drilled in the front panel to take the spindles attached 
to the ebonite distance pieces of the variable condensers 
and the shaft of the Colvern neutralising condenser. 
while two small holes are drilled on the left-hand side 
for ‘‘ Clix’’ sockets, which serve as aerial and earth 
comections. On the right-hand side of the panel two 


“large holes are made for the two jacks; these holes are 
clearly indicated in the drawing of the front panel of 
Fig. 2. 

Turning now to the baseboard, it will be seen that 
mounted on it by three brackets is the strip carrying the 
Further back from the front edge 


tuning condensers. 


of the base is screwed the valve platform, while on the 


‘right-hand side are the low-frequency transformers, fixed 


resistors, and the two valve holders for the low-frequency 
amplifier. Between the valve platform and the back edge 
of the base is also mounted two bve-pass condensers and 
a radio-frequency choke, the choke being fixed on a small 
piece of jin. ebonite. The terminal strip is also screwed 
to the back edge of the base. These parts are arranged 
as shown in Fig. 3. 


Screening. 


Those who will use the set within a mile or two of 
a broadcast station are recommended to try screening the 
high-frequency portion of the receiver. The screening 
material is sheet tinned iron, No. 24 gauge, and is so 
arranged that when the lid is on the H.F. portion is 
totally enclosed in a metal box. | 

A sheet of tinned iron is first screwed to the back of 
the front panel and extends from the extreme left-hand 
side to between the detector and first L.F. valve, and is 


” 


Fig. 1.—An illustration showing the appearance of the set from above. The back of the metal screen and the iid have been removed. 


s 


A AS 


75° 


“ All Europe’ Broadcast Receiver.— 

cut to the same height as the panel. 
Some of the fixing screws are placed 
at points where they will be covered: 
by. the condenser dials, and others 
are put at the edges of the sheet to 
hold it securely. The base is then Q¥% !% 
covered with a sheet, which is bent 
over the front edge so that when the 
panel is screwed to the base a good ` 


| + 


contact is made between the metal on : 

the panel and that on the edge of the |, 
3%. | 

base. i 


an edge about 1in. long is bent at 
right angles to the surface of the sheet 
on three sides—the bottom and two 
upright sides. These edges are for 
the purpose of holding the sides of 
the metal box, and the lower edges of 
the two end pieces are slipped 
between the sheet on the base and the wooden base itself, 
while the edges nearest the panel are pushed between the 
panel and the sheet on the back of the panel. Screws 
are then passed through the surfaces which are in contact. 
Besides holding the parts in position, these screws serve 
to make the contact between the different pieces a fairly 
good electrical one. | 

If it is found necessary, the inside edges of the box 
can be soldered. 

For the back, a piece of the tinned iron ìs cut to shape. 
and drilled so that it can be screwed to the edges of the 
two ends. ‘The bottom’ edge of the back is "also bent 
over to form a strip about rin. wide, which is put between 
the baseboard and the bottom sheet. 

The construction is relatively simple, 
none too easy to make a bag. which is 
nicely at the first attempt. The appearance of the screen 
without the back or top 1S cles rly shown in the illus- 
trations. 

For the cover of the DON; a 
of wood 37in. x toin. x Zin, | 


, Two end pieces are now cut out and 


although it is 


square and fits 


pii EG 


is used, ae 
and screwed to it is a sheet of tinned fa _ ERR — 
`“ EN 


iron with its edges turned over about 


rin. in such a way that when T% ABTS. 
cover is on the metal box is com- FAG eee 
pletely closed. A number of strips } | See en 

: ç See <3 A >a 


of wood are screwed to the lid to | | NOH 
hold the tinned iron firmly in | 
position. 

To make the surfaces fit fairly 
tightly a number of 2BA nuts are 
soldered to the inner surface of the 
top edges of the box and screws are 
put through the cover and screwed 
up tight. 


The H.F. Couplings. 


The high-frequency couplings are 
made in the form of plug-in type 
transformers from circular pieces of 
ebonite, din. thick and gin. in 
diameter, the distance piece being 
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Fig. 2.—Details of the front panel. 
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A, 1;/8in. dia., countersunk for No. 6 B.A. Axing 

dia.; E, 3/8in. dia. ; 
1in. in diameter ; thus the transformers have a slot ĝin. 
wide and 1in. deep. Four valve pins are arranged in 
the usual manner and are screwed to the back disc of the 
formers. : 

Two sets of these formers are required, one set being 
for the lower broadcast wavelengths and the second for 
the longer waves. 

The short-wave coils are wound of No. 24 D.C.C. wire. 
For the aerial transformer 45 turns are wound on, the 
beginning of the winding being connected to the left- 
hand filament pin! of the transformer and the end to 
the anode pin. A few turns of thin string are then put 
on to separate the windings by 4in., and over this is 
put ro turns for the aerial earth circuit. The beginning 
of this winding is connected to the right-hand filament 
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pin of the former and the end to the gri d pin. 
rhe two tapped coils for the tuned anode circuits are 
s y i : l . s oF 
Looking at the pins of the transformer with the anode pin 
in front. 
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screws; B, 
F, 1/2in. dia. 


wound with the same number of turns. Commence by 
joining the wire to the left-hand filament pin of the 


former; then wind on 28 turns and make a connection ` 


with the grid pin of the former; 14 turns are then wound 
on and the end taken to the anode pin. These wind- 


ings, therefore, have a total of 42 turns of No. 24 
D.C.C. wire, each with a tap at the 28th turn, count: 


ing from the beginning of the coil. 

For the intervalve high-frequency ‘transformer a wind- 
ing of 42 turns is put on first for the secondary, the 
beginning being connected to the left-hand pin and the 
end to the anode pin. Over this coil is put a few layers 
of thin string to a depth of about din. and then a wind- 
ing of 8 turns for the primary. The beginning of this 


outer winding is connected to the right-hand filament pin 


and the outside end to the grid pin. 


For tuning over goo to 2,800 metres. the coils 
are wound with No. 30 D.S.C. wire and are 
connected in the manner just described. The coils 
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components on the baseboard. 
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1/8in. dia., countersunk for No. 4 wood screws; C, 3/16in. dia.; D, 5/16in. 
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have the followi ing number of 
turns :— 
Aerial coil, secondary 
turns, primary 5o turns. 
H.F. transformer, secondary 
245 turns, primary 2o turns. 
Anode coils, 245 turns. Turns 
tapped at xoşth turn from the 
, beginning of the winding. 
Wiring. 
This is a straightforward piece 
of work, as the circuit is not a 
complicated one. A diagram 
appeared as a supplement to last 
_week’s issue of this paper, and if 
„it is closely examined, it will be 
seen that most of the wires m the 
high-frequency circuit are fairly 
short and have direct paths. 
These wires are of No. 22 tinned- 
copper. Wire of this gauge is 
also used to connect up the jacks, as there is not much 
room for the heavier wire generally used in wiring low- 
frequency circuits. 

It will be noticed that a few wires pass from the low- 
frequency part of the set through holes in the baseboard, 
along the underside of the baseboard, and are brought 
up through holes provided to the high-frequency portion 
of the receiver. These wires should be covered with 
insulating tubing to prevent them short-circuiting where 
they cross and where they pass through the metal screen. 
They are marked in the diagram by letters—thus, ‘wire 
C in the L.F. side passes to wire C in the H.F. side, 
wire D joins wire D, and so on. The tinned iron screen 
should be earthed at several places, and it is advisable 
to earth the spindles of the tuning condensers which are 
secured between the dials and the ends of the ebonite 
distance pieces. 
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Testing the Set. 


Valves of the H.F. class may be 
used in the first, third, and fourth 
stages, a valve of the L.F. in the, 
second stage and power valves in the 
two L.F. stages. Suitable valves 
are of the DESB, DEs, and DE5A 
class, although valves of the 60 milli- 
ampere class are satisfactory in the 
H.F. stages. Fixed resistors of 
a.value suitable for the valves in 
use should be inserted in the holders, 
and the grid bias, filament and anode 
batteries connected up. The best 
voltages for the valves will, of 
course, depend on the valves used. 
For the DE5 class of valve an anode 
voltage of 6o may be used on the 
first four, with 120 to 150 on the 
l r anodes of the two L.F. salves, which 
| should have a grid bias of 44 and 12 
to 18 respectively, the last valve being 
a DEsA. If the combination of 
valves_and filament battery voltage 
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Fig 4.—View of the right-hand end of the set louking at the back. Most of the high-frequency ampilfier can be seen. 


is such that there is very little fall in voltage over the 
fixed resistor R,, a 1.5 volt grid battery should be con- 
nected between point A and the condenser C, shown in 
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Fig. 5.—The audio-frequency amplifier portion of the receiver. 


A A aE a n PEE EAN rere See AEE N n n TA O aN G r> 
TEACA TT AR SA NET LN BE. ES ION LES, i 


the wiring diagram. If the wire coming from the fila- 
ment battery to A is taken off the condenser C, and joined 
to the positive side of the grid bias battery, and the 


negative side of the battery 
is connected to C,, the grids 
of V, and V, will have a 
negative bias of 1.5 volts 
plus the fall in voltage in 
R,. 
When first trying the set 
tune in the local station to 
find the settings of the dials 
of the tuning condensers, 
and then move each dial a. 
degree or two at each step 
until a weak signal is tuned 
in. Adjustments can now 
be made to the neutralising 
condensers NC, and NC,, 
and to the anode voltage 
applied to the high-fre- 
quency amplifier. It will 
probably bé found that a 
fairly high anode voltage 
can be used, provided, “of 
course, that the neutralising 
condensers are carefully 
adjusted. 

Owing to uneven winding 
it might be found advisable 
to adjust the coils to make 
the condenser dials read 
alike. This is best done 
with the set tuned to a weak 
signal; and it will be found 
very.much easier to tune in 
distant stations after this 
adjustment has been made. 

Attention should also be 
given to the number of turns 
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'“ All Europe ” Broadcast Receiver.— 
in the aerial circuit and in the anode circuit of valve 
V, The values given are satisfactory ones, but it may 
in some instances be worth the trouble to find the most 
suitable turns for the particular aerial and the valves 
used. 
nected directly to the grid of the first valve in series with 
a 0.0002 mfd. fixed condenser. This will broaden the 
tuning a little, but will, of course, reduce the wavelength 
range of the aerial circuit. Should it be found advis- 
able to make the tuning a little sharper, the number of 
turns in the primary winding of the high-frequency trans- 
former may be reduced by two or three turns. or the 
distance between the primary and secondary windings 
may be increased. 


Necessity for High Impedance Valves. 

Coils to tune to longer wavelengths can easily be made 
with wire of No. 30 to No. 36 D.S.C., the best position 
for the tapping on the two anode coils being found ex- 
perimentallv. It should be remembered that high im- 
pedance valves must be used in the two tuned anode 
stages 1f selectivity is desired. Should valves of the 
low impedance class be used, it will be found that the 
amplifier is not sufficiently selective for the purpose for 
which it was designed, and, further, it will be found 
difficult to stabilise the circuit. 

If the utmost range is required it is advisable to 
employ an aerial rather less than rooft. in total length 
and height. A good size would be about 35ft. high 
and 3oft. long, particular care being taken to see that 


If the set is too selective the aerial can be con- — 


Fig. 6.—Details of the metal screen, 

section scross the set, while the bottom diagram shows the 

method of securing the end pieces of the screening box to the 
panel and the back. 


The top drawing is a 


it is as efficient an aerial as can be erected in the space 
available. — “ 


- LOW LOSS COILS. 


HE invitation which we extended in our issue of 

November rith to readers to send in to us their 

idea of the best coil has met with a very ready response, 

and coils of all shapes and sizes and great diversity of 

methods of winding have been received at our offices for 

test under the conditions which were set forth in our 
announcement. ; 7 


Purpose of the Tests. 

The object which we have had in view in suggesting 
this competition is to put to bed some widespread mis- 
conceptions regarding the qualities which go to make a 
low-loss coil. As we previously explained, not all coils 
described as ‘‘ low-loss °’ have small electrical losses, 
and although the term ‘‘ low-loss ’’ is a very convenient 
one to use in describing an efficient coil, yet the term has 
heen grossly misapplied so persistently that it is quite 
time that publication should be given to directly com- 
parative tests. 

We are particularly pleased that readers who have sent 
in coils have entered so fully into the 
spirit of the idea and expressed their 
sincere appreciation of being able to 
participate in these laboratory tests, 
which must of necessity be of the 
utmost interest to everyone concerned 
with the design of coils for highest 
efficiency. 
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LOW-LOSS COIL TESTS. ; AS we 

Send us your idea of the best coil and so : 

participate in the collection of valuable 

data. An award of five pounds will be 

made for the best coil, whilef every reader 

will benefit from the publication of 
results. 
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Closing Date for Entries. 
No purpose will be served by having an unwieldy 
quantity of coils to test, and it has therefore been de- 
cided that no entries will be accepted which reach us 


-after the date of our next issue, viz., December 2nd. It 


is thought that this will give sufficient time to all those 
who may be actually engaged in the construction of coils 
for the competition. We hope that all readers who have 
a coil to send us will do so in time, as we are anxious 
that the collection for test should be as representative as 
possible. 
Coils sent in for test must be addressed to the Editor 
and carefully packed. Each coil will be given a number 
and details of its construction noted. After the test 
has been carried out, the coils will be returned to their 
owners with full details as to the results of the tests 
made in the laboratory. When the tests have been com- 
pleted, short descriptions of a selection of the coils will 
be made and their electrical characteristics published, 
each coil being identified by the number, and not by the 
name of the owner. 
mentioned in our first 
announcement, an award of £35 
will be made to the reader sending 
in the coil which proves to be the 
most efficient, as it is thought that 
this will add to the interest of 
readers in our scheme. 
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Brain Waves of the Wireless Engineer. 


Former for Winding Duolateral Coils. 
(No. 239,944.) 


The above invention by C. 8. Hodson 
and A. A. Tarbuck relates to a former 
for winding duolateral coils, and com- 
prises a metal bush A having two equally 


Duolateral coil former. (No. 239,944.) 


spaced rows of holes drilled and tapped 
to take removable screwed pins C. 

„As shown, the bush contains 30 pins, 
fifteen on each side. A handle B is 
fitted into one end of the bush A for con- 
venience in winding. 
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Variometer or Variocoupler. 
(No. 239,561.) 
The object of this invention, by 
J. C. W. Eastick, is to produce a vario- 


meter or variocoupler in which the essen- 


tial parts—the rotor and stator—are of 
- such a form that their length is more 
than twice the axial height. 

A variometer of rectangular section is 


(b) 


Variometer or variocoupler of special 


design. (No 239,561.) 


shown at (b), and (a) shows a modifica- 
tion in which the stator and rotor are of 
more or less rhombic section, the 
diagonal length being greater than the 
axial length. 


A 50 


‘rigid material, 


Hornless Loud-speaker. 
(No. 281,421.) 


The object of this invention by the 
British Thomson- Houston , Ltd., is to 
reproduce sounds with greater accuracy 
and fidelity. 

According to the invention, a non- 
resonant baffle, of massive form or of a 
is adapted to extend the 
path through the air between the two 
sides of the diaphragm to a length of at 


The B.T.H. horniess loud-speaker. 
-(No. 231,421.) 


least the order of magnitude of one 
quarter of the wavelength of the longest 
useful sound waves. By this means the 
solid angle into which energy will be 
radiated from the diaphragm is decreased 
without the introduction of resonant 
effects, as occurs with the use of a sound 
horn. 

One form of Joud-speaker is shown in 
the diagram, in which a conical dia- 
phragm is supported in an annular air- 
gap formed hy the concentric pole-pieces 
A and B. The magnetic field is produced 
by the exciting coil C surrounding the 
pole- piece A. The coil D to which the 
actuating currents are supplied is 
secured to the diaphragm E, which may 
be of cloth or rubber. 

One method employed successfully in 
constructing the diaphragm consists in 


painting a metal former with rubber 
cement, winding the coil over this 
cement, painting another layer of the 


cement over the coil, and then baking 


the whole to vulcanise the cement. 


The połe:piece B is provided with a 
plurality of radial slots F tọ permit the 
escape of sound produced, and radial 
slots are formed in the pole-piece A for 
the purpose of venting adequately the 
air space behind the diaphragm. 

The baffle may be conical or pyramidal. 
or may be a shallow box with open back 
facing the diaphragm and a small aper- 
ture -in the opposite side. 
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Receiver Improvements. 
(No. 239,310.) 


This patent by G. W. Hale and the 
Radio Engineering Co., Ltd., relates to 
a plug and jack switehing arrangement 
for changing the function of a valve in 
a receiving set. 

The figure shows a diagram of connec- 
tions of one form of receiving apparatus 
in which a single valve detector with 
reaction may be made to function as a 
low-frequency amplifier by inserting the 
plug P containing a crystal detector into 
the jack J. 

When the plug P is inserted in the 
jack J it will be seen that the crystal 
in the plug is employed for rectification 
and the valve V for low-frequency ampli- 


als 
ing 


Plug-and-jack crystal detector. 
(No. 239,310. 


fication, a reaction effect being also ob- 
tained by coupling the plate coil R to 
the aerial coil L. The invention may be 
applied to a conventional dual-amplifica- 
tion receiver, a multi-stage valve ampli- 
fier, or to a receiver working on the 
supersonic heterodyne principle. 
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2L0’s New 8.B. Board. 

The new S.B. board at Savoy Hill was 
brought into use for the first time on the 
B.B.C. birthday night; but did not quite 
come up to the standard expected. 
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Greetings in the Vernacular. 


You will remember that towards the 
conclusion of the two hours’ programme 
provided by members of the staff. greet- 
ings were provided in the vernacular 
from all stations. First we had a 
message from the Bournemouth station; 
then Birmingham, which cutely reminded 
listeners that it was only a day younger 
than 2L0; then Cardiff, Leeds-Bradford, 
Manchester, Glasgow, Aberdeen (with the 


sound of bagpipes as a background to its — 


spoken message of cheer), and so on down 
the list. 
0000 


Engineers Disappointed. 

The only disappointment in an other- 
wise successful evening was experienced 
by the engineers, who were ready and 
able to switch over from station to 
station practically without a pause. 
Nothing more than the changing of one 
plug was necessary. But, unfortunately, 
the arrangements for the quick-change 
broadcast were made hurriedly and the 
stations were not quite ready to follow 
each other without a break; and so 
pauses occurred which somewhat de- 
tracted from the novelty. 
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A Long Journey. 


Nevertheless listeners travelled a 
goodish distance that night, what with 
Captain Eckersley broadcasting from 
Brussels, Mr. Percy Edgar in a humorous 
turn from Birmingham, and then the 
whole of the stations S.B.-ing to the 
British Isles. 
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SAVOY AHILE 
TOPICALITIES, 


By Our Special Correspondent. 
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FUTURE FEATURES. 
Sunday, November 29th. 
Lonpon.—3.30 p.m., Puccini Pro- 

gramme. 
BIRMINGHAM.—9.20 p.m., Special 
concert by the Station Orches- 


tra. Madoc Davies (baritone). 


and Olga Thomas (solo piano- 
forte. 
Monday, November 30th. 
Lonpon-BrrMmncHaM.—8 p.m., St. 
Andrew's Day. 
MANCHESTER.—8 p.m., Light Sym- 
phony Concert. 
ABERDEEN.—8 p.m., Scottish Pro- 
gramme. : 
Tuesday, December ist. 
Lonpon.—8 p.m., Symphonic Syn- 
copated Music. 
Wednesday, December 2nd. 
Lonpon.—10 p.m.,  ‘‘ Carmen ` 
(Act. IV.). Performed by the 
B.N.O.C.  Relayed from the 
Prince of Wales’ Theatre, 
Birmingham. 
CarnirF.—8 p.m., The Spirit of 
Welsh Music. 

NEWCASTLE.—8 p.m., Harlequinade. 
Thursday, December 3rd. 
Lonpon.—7.30 p.m., The Hallé 

Orchestra relayed from Man- 
chester. 
NEWCASTLE AND ONN.—8 p.m., “A 
Border Foray.” 
Friday, December Ath. 
BiRMINGHAM.—8.30 p.m.. An hour 
of Humour by John Henry and 
Blossom. 
BourneMmoutnH.—8 p.m., 
Bedford Programme. 
DunpbEr.—8 p.m.. “ Rob Roy.” 
Saturday, December 5th. 
BIRMINGHAM. —8 p.m., Choral 
Humour. ‘“ John Gilpin.” 
Carpirr.—-8 p.m..  “ Footlight 
Favourites.” 
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Cold Storage Wireless. 


Some interesting experiments have been 
conducted at Savoy Hill with a form of 
bottled wireless. The apparatus used 
was not the Vox Magnetophone, about 
which I wrote several months ago, but 
the Telegraphone, which is a development 
of the old cylindrical phonograph record. 
It was used for recording part of tbe 
broadcast performance from an aeroplane 
and will be brought into requisition in 
the next week or two, in connection with 
the public speeches of some eminent per- 
sons,,in cases where the installation of a 
microphone is not desirable. While 
listeners may be prevented from hearing 
speeches at the moment that they are 
delivered, there will thus be no reason 
why they should not receive them within 
a few hours afterwards. 
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A Cathedral Broadcast. 


The 300th organ recital at Gloucester 
Cathedral, to be given by Dr. Herbert 
Brewer, will be vela ved to Daventry on 
December 9, from 8 to 9 p.m. Besides 
works by Handel, Bach, Gibbons, and 
Widor, to be played by Dr. Brewer, there 
will be violin solos by Mr. W. H. Reed 
and singing by the Gloucester Festival 
Chorus. 
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The Fall of Jerusalem. 


December 9 also is the anniversary of 
the Fall of Jerusalem, one of the out- 
standing events of the Great War. The 
story: of how a dilapidated looking old 
gentleman approached the British lines on 
that occasion and said to the Sergeant on 
duty : “ I am the Governor of Jerusalem. 
Here are the keys of the city,” only to 
be told. ‘‘ Jerusalem? I don't want it,” 
will be related from the London studio 
on December 9 by Sergeant Hurcomb, 
19th Battalion, London Regiment. 
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Thank You, Engineers ! l 
The success of the birthday week pro- 
grammes. was due mainly to the B.B.C. 
engineers; but their achievements do not 
seem to have attracted the attention 
which I feel sure listeners will consider 
they merited. 
eooo 
The Aeroplane Concert. 


The transmission from an aeroplane 
was unquestionably a wonderful feat, and 
a good deal of money was spent on it. 
The air company spared.no expense in 
assuring the success of their part of the 
performance. Some ten preliminary 
flights were made for the benefit of the 
wireless engineers, and each flight cost 
more than £25. I am told that when the 
first part of the broadcast was finished 
and the machine had descended, it was 
suggested tbat the second part of the 
programme should be omitted; but the 
engineers insisted 
that a second flight 
should be made and 
the programme 
completed. Their 
persistence and the 
patience of listen- 
ers were rewarded 
by the excellent 
music broadcast by 
the Savoy Orphe- 
ans from 8 to 8.10 

.m. — anu hour 
filer than the time 

originally arranged. 
. oo00 


Canterbury 
Cathedral. 

Then, the Can- 
terbury Cathedral 
broadcast deserves 
special mention. 
Owing to the diffi- 
cult acoustics ‘in 
the Cathedral, 
speech on the 
microphone at 
more than seven 
feet in the choir is 
not at all intelli- 
gible. Three microphones were used in 
the Cathedral on Armistice night, and 
the results were doubtless appreciated by 
millions of listeners. 

0000 


The “ Co-Optimists.’” 

For the broadcast of the ‘* Co-Opti- 
mists’? from His Majesty's Theatre 
only one microphone was necessary, sand 
this was placed in the centre of the foot- 
lights. The exceptional clearness of the 
transmission was due to the fact that the 
Co-optimists worked in a setting of 
black velvet: cloths hung on both sides of 
the stage and across the roof. This. gave 
as good ‘an effect as if the performance 
had taken place in the studio. 


o0o00 


A Public Schoo! Concert. 

The first of several broadcasts from 
English public schools will take place on 
December 21, when from Marlborough 
College will be relayed a concert provided 
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broadcasting on the football field. 
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by full orchestra and choirs of boys. 
The refrains will be taken up by an audi- 


ence of 1,000. Sea chanties and school. 


songs will be given by the boys with, 
we may be sure, all the zest of which 
schoolboys are capable. 

0000 


Europe’s Wavelengths. 

Listeners are experiencing some incon- 
venience owing to the changes in wave- 
lengths recently adopted by various sta- 
tions, and I am asked by the B.B.C. to 
point out that Geneva is struggling with 
a most difficult task in trying to fix upon 
a system of wavelengths such as that 
referred to after the last Geneva Con- 
ference. Geneva is, indeed, finding out 


what tremendous obstacles they have to 
overcome owing to the circumlocution 
caused when all the departments in the 
different Governments have to give their 
sanction to an agreed plan. 


THE BB.C. AT RUGGER. A new photograph of the stalwarts who represent British 
Mr. Dan Godfrey, Junr., is seen in the centre, with 
Mr. Bishop on his right and Captain West on his left. 


A Fool-proof Scheme Wanted. 


The wavelength tests in 


September 
were arranged rather hurriedly. 


Before 


the new schedule of wavelengths is put ` 


into operation, the scheme will be made 
as watertight as possible, and it.is better 
to suffer delay at this stage than run the 
risk of chaos when all stations get work- 
ing on the wavelengths which are ulti- 
mately to be allocated to them. 


oo00 


Broadcasting in Holland. 

Holland is taking a leaf out of the book 
of British broadcasting and is now giving 
a series of church service broadcasts. A 
committee of clergy and laity has been 
formed to take control and both morning 
and evening services will in future be 
broadcast. 


A Clean Slate. 

I have been shown up-to-date statistics 
of the engineering work at all the broad- 
casting stations (excluding 5XX), and am 
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Minimum of Breakdowns. 
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chiefly impressed by the comparatively 
clean record, so far as breakdowns are 
concerned—and-that, after all, is a matter 


‘that interests the listener more than any- 


thing else; for irregular service would be 
worse than indifferent programmes. 


0000 


These statistics show that in sixty 
thousard hours of programme entertain- 
ment throughout the year, less than one- 
tenth of one per cent. of the time has been 
lost through breakdowns. The average 
percentage breakdown per week per sta- 
tion since January 1 last has been in the 
Northern area (twelve stations) .10, and 
iu the Southern area (eight stations) .11. 
In the North, Manchester has been the 
most unfortunate station with a percent- 
age’ of .26; Sheffield a close conpanion 
with .25, with Liverpool and Belfast tied 


at .18. In the 
South, Bourne- 
mouth had .25; 
Swansea .16, and 


Plymouth .15. Lon- 
don’s percentage 


was-as low as .08. 
0000 


Life of a Valve. 
Even the chang- 
ing of a valve dur- 
ing broadcasting 
counts as a break- 
down. The 
engineer estimates 
that a valve should 
have 800 - 1,000 
hours’ life; but it 
sometimes happens 
that a valve 
falls far short of 
expectations and a 
new valve has to be 
substituted in a 


hurry. Quick - 
change methods are 
adopted and the 


new valve is slipped 
into position by 
means of a carrier; 
but if an engineer 
should strike a bad lot of valves it would 
involve several successive changes and 
several minutes would be lost. 

oo000 


Big Ben in Odd Corners of the World. 


Memories of England, home and beauty 
which are reawakened in the breasts of 
Inglish travellers abroad ty recollections 
of familiar scenes, are nowadays empha- 
sised by the familiar sound of Big Ben’s 
chimes, which can be heard even in caves 
and desert places, provided there 1s a 
recelving set available. Even foreigners 
are coming to form an attachment for 
dear old London by reason of the chimes 
from Westminster. 

0000 


The Prince to Speak Again. 

Listeners are to hear another broadcast 
by the Prince of Wales this evening (Wed- 
nesday), when, at 9.15 p.m., H.R.H. will 
make an appeal through 2LO and 5XX on 
behalf of the Society for the Prevention 
of Cruelty to Children. 


a 
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Definitions of Terms and Expressions commonly used in Wireless 
Telegraphy and Telephony. 
This section is being continued week by week and will form an authoritative work of reference. 
This is 


due to the fact that the high-frequency 
magnetic fluxes set up inside the con- 


Heterodyne Iuterference.  /uterference 
caused in. the vicinity of a valve 
receiver in which self-oscillation 1s 
being employed and allowed to excite 
the aerial. 


Heteredyne Reception. A method of 
beat reception by means of thermionic 
valves- By “heterodyne reception " it 
is understood that the local oscillations 
of slightly different frequency from the 


received oscillations are provided by a. 


source quite independent of the receiv- 


ing circuit proper. Sometimes called 
‘separate heterodyne.” See BEAT 
Recepniow. Cf. ENDODYNE. 


Heterodyne Wavemeter. A wavemeter 
which generates continuous oscillations 
of known wavelength by means of a 
three-clectrode valve and used for the 
measurement of the wavelengths of 
continuous wares. The name *‘hetero- 
dyne ” is employed because the oscilla- 
tions of the wavemeter are funed to 
those being measured by the beat 
method or heterodyne method. Some- 
times called “C.W. wavemeter.”’ - 


H.F. 
High 


Abbreviation for high frequency. 
Frequency. Frequencies of alter- 


nating currents, etc., over about 10,000 


cycles per second. The very. wide 
band of frequencies employed in wire- 
less telegraphy, etc., and ranging 
from about 12,000 cycles per sec. 
(25.000 metres) up to about 100,000,000 
cycles per sec. (3 metres) are called 
“radio frequencies.” Cf. Aupio FRE- 
QUENCY. 


High-frequency Choke. An air-cored un- 
tuned choking coil with a sufficient 
number of turns to offer a considerable 
impedance to the poconge of high fre- 
quency currenta, bnt offering a low 
impedance to low frequency currents 
or a low resistance to direct currents. 
See AIR Core CHOKE. 


High-Irequency Amplifier, An anpli- 
fier which increases the strength of 
wireless signals at the frequency of the 
received waves, i.e., before the signals 
are rectified by the detector. For 
methods of effecting high-frequency 
amplification see RESISTANCE-CAPACITY 
Covetinc, Tctnep AwNopE, and Hian- 
PREQUENCY TRANSFORMER. Cf. Low- 
FREQUENCY AMPLIFIER. 


High-frequency Resistance. The electrical 
resistance offered by a conductor of solid 
cross section to the passage of a current 
is*very much greater at high frequen- 


cies than at low frequencies. 


ductor induce eddy currents which 
weaken the current at the centre of 
the’ conductor and strengthen it at the 
‘outer surface. Thus at high frequen- 
cies the current density is greatest at 


the outer surface of the conductor, and . 


for large size solid conductors there is 
practically no current at all În the 
centire part. For this reason large con- 
ductors for carrying H.F. currents are 
often made in the form of a tube. The 
phenomenon referred to in the ` fore- 
going is called ‘‘skin effect.” | 
he H.F. resistance of a coil is not 
me the H.F. resistance of the wire 
of which it is composed but is that 
equivalent resistance which accounts 
fer all sources of energy loss. For in- 


stance, a certain loss of energy takes | 


place due to absorption in the dielectric 

comprising the insulation and former 
and a still further loss due to radia- 
tion, and losses in neighbouring objects 
by induction. If W denote the total 
power loss in watts and i the effective 
value of the current, the effective high- 
frequency resistance is given by R= 
W/i? ohms, | 


High-frequency Transformer. A trans- 
former for coupling the three-electrode 
valves of a high-frequency amplifier in 
cascade, ar in general an oscillation 
transformer. A high-frequency trans- 
former used as an intervalve coupling 
is usually tuned by means of a variable 
condenser connected across either the 
primary or the secondary winding, so 
that a given transformer will only oper- 
ate efficiently over a limited band of 
wavelengths. Some high-frequency 
transformers are provided with a num- 
ber of tappings on both primary and 
secondary windings, so that by means 
of a multiple contact switch a very 
wide range’ of wavelengths can be 
obtained. 

Instead of having a transformer with 
tapped windings it is often convenient 
and more efficient to employ a separate 
transformer for each band of ave- 
lengths, such transformers being inter- 
changeable in the circuit (see PLUG-IN 
TRANSFORMER). The action of a high- 
frequency transformer with the pri- 
mary tuned is identical with that of 
{he tuned anode coupling, except that 
the output voltage is applied to the 
grid of the next valve by inductive 


coupling instead of by means of a grid 
condensacr. 


High Tension. Refers to the potential 
difference or voltage which is applied 
between the plute and filament of ther- 
mionic valves. This voltage is large 
compared with the voltage necessar 
for driving the heating ‘current throu h 
the ‘filaments of the valves; hence the 
term high tension. Cf. Low TENSION. 


High Tension Battery. A battery of cells 
(usually dry cells) used in valve cir- 
cuits to maintain the plate at a given 
otential above that of the filament, 
t.c., the source of high tension. Some- 
times called the “ B” battery. 


Honeycomb Coil. A multilayer coil 
wound in a mauner to give a minimum 
value of distributed capacity for a 
given value of inductance. The turns 
are wound from side to side of a cylin- 
drical surface by means of a special ma- - 


Honeycomb coll. 


chine, and the finished coil has a cellu- 
lar appearance, giving rise to its name. 
Sometimes called a De Forest coil after 
the inventor. 


Horse Pewer. The practical unit of me- 
chanical power, equal to a rate of doing 
work of 33,000 foot pounds per minute, 
and equivalent to an electrical power 
of 746 watts. 


Herse Shoe Magnet. A permanent or 
eléctro-magnet of such a shape that the 
two poles are brought near together 
compared with the length of the may- 
netic circuit. Not necessarily the 
shape of a horse shoe. 


Het Wire Ammeter. An instrument for 
ineasuring current, depending for its 
operation on the heating of a wire by 
the current to be measured. The ex- 
pansion or extension of the wire is 
made to operate the pointer through 
suitable mechanism. The temperature 
rise of the wire is roughly propor- 
tional to the square of the current, and 
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Dictionary of Technical Terms.— 
therefore the instrument obeys the 
square law. ‘The reading is inde- 


' pendent of wave. shape, and also of. 


frequency, at all low and moderate fre- 
quencies; but at high frequencies errors 
are probable if the instrument is not 
of the highest quality, and it is ae 
advisable to have it calibrated at the 
frequency at which it is to be used 
when reliable readings are necessary. 
The chief sources of error arise from 
the increased ‘high-frequency resistance 
-of the instrument itself, and, at very 
"high frequencies, due to the by-passing 
of a considerable fraction of the cur- 
rent by condenser action, i.e., through 
the capacity between the terminals of 
the instrument. Cf. THERMO-AMMETER. 


Principle of the hot-wire ammeter. W, 
heater wire; P, pulley ; S, control spring ; 
D, damping disc; M, damping magnet. 
Howling. 
ceiving circuit of 
tions of an audible frequency, especi- 
ally where audio-frequency umoplifica- 


The occurrence in a valve re- 
continuous oscilla- 


tion is employed. These oscillations 
are produced by stray coupling between 
the output and input sides of the ampli- 
fier, and may be due to faulty laying 
out and spacing of the connections. 
Howling may sometimes be due to 
another cause altogether, namely, the 
starting aud stopping of high-freguenecy 
oscillations in the defector circuit 
where grid rectificatiom is employed in 
conjunction with reaction. 

H.T. Abbreviation for Aigh tension. 


Hydrometer. Instrument for measuring 
the specific gravity of accumulator acid 
and other liquids. 

Hysteresis (in iron). If the magnetic 
flux density B produced in a given 
piece of iron is found for increasing 


values of the magnetizing force H, and . 


then again for decreasing values of H 
over the same range, it will be found on 
plotting the two “ B-H curves” from 
the two sets of readings so obtained 
that the curves will not coincide. In 
other words, the value of B is not only 
dependent on the value of the magnet- 
ising force, but also upon whether it 
was increased from a lower value or 
decreased from a higher value to the 
given value, i.e.. there is a sort of lag 
of the flux density produced in the iron 
behind the magnetising force producing 
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Hysteresis Loop. If an 


'- Hysteresis Loss. 


1.C.W. 


Idle Current. 


Impedance. 
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it. This effect is known as ‘‘ hyster- 
esis.” See Hysreresis Loop. 


iron magnetic 
circuit is subjected to an alternating 
magnetising force, i.e., one produced 
by an alternating current and thus 
magnetising the iron alternately in both, 
directions, the curve obtained by plot- 
ting the values of the flux density B 
in the iron against all the successive 
values of the magqnetising force H over 
one complete cycle, is closed loop 


B 


H 


i Hysteresis loop 
for steel. 


similar in shape to that shown in the 
figure. This is known as the “ hys- 
teresis loop.” 

This hysteresis effect represents a 
loss of energy, and the area enclosed 
by the loop is directly proportional to 
the energy lost per cycle. The power 
lost in hysteresis is directly propor- 
tional to the frequency, and roughly 
proportional to the 1.6th power of the 
flux density. See HYSTERESIS. 


The power in watts lost 
in irqn subjected to an alternating mag- 
netic field, due to Aysteresis effects. 
See Hysrerrsts Loop. | 


Typical 
hydrometer. 


Abbreviation for Interrupted 


C.W. 


That component of an 
alternating current which is 90° ont of 
phase with the voltage and thus repre- 
sents no power. It is sometimes called 
a ‘* wattless current.” See Power 
Factor. Cf. Power Component. See 
Power In A.C, Circuits. 


The total opposition offered 
bw a circuit to the passage of an 
alternating current and given by the 
ratio of voltage to current, being meas- 
ured in ohms. The impedance of a 
circuit is due to the combined effects of 
resistance, inductance, and capacity. 
In general, for a series circuit, the im- 
pedance Z is given by Z=/R°+X? 
ohms, where R and X are the resist- 
ance and reactance respectively of the 
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circuit, each measured in ohms. See 
ALTERNATING CURRENT CIRCUITS. 

Impedance Coil. See CHOKE or CHOKING 
Cot., > 

Impedance, Internal (of valve). See 
INTERNAL IMPEDANCE. 

Impedance Triangle. If R is the resist- 
ance of an alternating current circuit 
and X iè its reartance,’then the tm- 
pedance is given by Z=./R?+X? ohms. 
These three quantities can be repre- 
sented by the three sides of a right- 


Impedance Triangle. 


angled triangle, the two sides adjacent 

to the right angle representing R and X 

respectively, and the side opposite (the 

hypotenuse) representing Z. If @ is 
the angle opposite the side representing 

X, tan g=X/R (see ALTERNATING CUR- 

RENT CIRCUITS), 

R A 

_p=———-——=the power 
factor. /R?4X5! 

Impressed E.M.F. The voltage or differ- 
ence of potential which is applied to the 
ends of a circuit from some external 
source by «direct connection. and not 
induced into the circuit by electromag- 
netic induction. 


Impulse Excitation. Method of starting 
high-frequency oscillations in an aerial 
system or oscillatory circuit by a sud- 
den surge, e.g., a spark, and not by 
applying an oscillating voltage of the 
same frequency as that of the tuned cir- 


and cos 


cuit. Sometimes called ‘‘ shock excita- 
tion.” 
In Phase. Two alternating quantities 


are said to he ‘‘ in phase ” if they have 
the same frequency and pass through 
their respective maximum and zero 


Sine waves in 


phase. TIME 


values at the same instants. The defi- 
nition applies only where the two waves 
are of the same shape. See PHASE 
D!FFERENCE. - 


Induced Current. A current produced in 
a circuit by an induced E.M.F., i.e., by 
a changing of the magnetic flux linked 
with the circuit. 


Induced E.M.F. If the magnetic lines 
of force linked with a circuit are 
changed (increased or decreased) an 
electromotive force or voltage is pro- 
ducad in the circuit, being at any in- 
stant proportional to the rate at which 
the lines are changing. This is called 
an “induced E.M.F.,’’ and it has a 
value of one volt when the /ine-linhagea 
(product of magnetic lines of force and 
the number of turns of the circuit with 
which it is linked) are changing at the 
rate of 10° per second. See SELF- 
INDUCTANCE, and ELECTROMAGNETIC 
INDUCTION. 


‘distance 


‘choke, which should be ver 
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A Single Valve Receiver for Distant 
Reception. 


A friend who has had remarkable success 
on distant &tations with a one-valve 
receiver has given me the circuit of 
same, but before constructing the 
instrument I should like an opinion 
from you concerning the technical 
soundness of the circuit. Can an 
L.F. atage be used with it? 

RJ. 
This circuit is perfectly sound und 
reliable, and enjoys a considerable vogue 
amongst American enthusiasts. Its 
special merit is in the smooth control of 
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Fig. 1.—Combined capacity and magnetic 
reaction. 


reaction, coarse adjustment being made 
by varying the position of the reaction 
coil, and a final adjustment being made 
with the reaction condenser. The bene- 
fits of this circuit are specially notice- 
able on the shorter wavelengths. where 
a comparatively slight movement of the 
reaction coil calls for considerable 
readjustment of the tuning condenser. 
It is, however, equally suitable for the 
higher wavelengths, very critical adjust- 
ment of reaction being possible, causing 
the circuit to be specially useful for 
etting. The moving plates of 
both condensers should be connected to 
earth, and then it will be seen that the 
last vestige of hand-capacity effect is 
eliminated, a fact which is greatly appre- 
ciated when tuning-in distant stations. 
It should, however, be noted that the 
efficiency or otherwise of tbis circuit 
depends on the efficacy of the H.F. 
carefully 
chosen. It is possible to obtain from 
advertisers ip this journal chokes which 
cover all wavelengths from the lowest 
B.B.C. wavelength up to about 4,000 
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metres. The aerial and reaction coils can 
be of the plug-in type. An L.F. stage 
can be added in the conventfonal manner, 
the primary of the transformer taking 
the place of the telephones. 

ooo0o°o 


Using A.C. Mains for Filament Lighting. 
I have 240-volt A.C. mains in my house, 
and understand that I can effect an 
economy by lighting my valves (four 
bright emitters) direct from the 
mains. Can you explain how J could 
accomplish this with a transformer 
und rectifier? DLAC, 
No rectification is needed if using A.C. 
for filament: ignition, which accounts for 
the simplicity and 
method m contrast to use of A.C. mains 
for H.T. supply, where, of course, some 
form of rectifier is needed. You will 
need a small power transformer to step 


down the voftage from 240 to 6 volts. 


which can be obtained from advertisers 
in this journal for the price of a first- 
class L.F. transformer. a potentiometer 
and two 1 mfd. fixed condensers of the 
{ype used for shunting across H.T. 
batteries. We illustrate in Fig. 2 this 
apparatus used in conjunction with a con- 
ventional two-valve receiver, although, of 
course, it is equally applicable to any type 
of receiver. We shall need to include an 


extra terminal in our receiver and make a 


very slight alteration to the oe 
Negative grid bias is applied to the L.F. 
valve by a battery in the conventional 
manner, the positive side of this battery 
being connected ria the extra terminal to 


reliability of the — 


the slider of the potentiometer instead of 
to L.T.—, as is customary. The reason for 
this is that we shall have A.C. passing 


through our filament, and, it is evident 


that we cannot join this connection to 
“L.T.— ” as usual, since both sides of 
the valve filament are constantly changing 
their sign, owing to the fact that they are 
heated by A.C. ; consequently, if the grid 
return lead of either detector or L.F. 
valve were connected to either side of 
the filament as is customary, a hum 
would be produced, owing to the fact that 
the value of grid bias would be constantly 
and rhythmically changing. The same 
thing would happen if the H.T.— were 
connected to either side of the filament. 
Were it possible to tap the centre of the 
filament, we should End a point which 
in spite of the A.C. was always at con 
etant potential, but we can obtain the 
same effect by shunting the transformer 
secondary with a potentiometer and 
adjusting the slider to the zero position, 
which will be about half-way along, and 
connecting all grid return leads and the 
H.T.— connection to this shder. This 
method of obtaining an artificial centre 
tap on the transformer secondary is 
preferable to having an actual centre tap 
on the secondary, since unless the trans- 
former is very carefully made, the centre 
tap may not be the exact electrical 
centre of the secondary, and a hum will 


Fig. 2.—Filament cur- 
rent from the A.C. 


mains. 


_ 


be produced in the loud-speaker. Since 
we have robbed the detector valve of the 
slight positive bias necessary for its 
operation, which it derives from its 
customary -wnnection to the positive side 
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of the L.T. battery, we must compensate 
by using a tapped grid battery to posi- 
tively bias the detector valve, whilst, of 
course, the L.F. valves require to be 
biased negatively. This method of 
lighting the valves is very economical, 


since even if ‘the transformer is not noted 


for its efficiency; four bright emitters 
can be lighted at a cost of less than that 
entailed in illuminating one average 
household lamp of 30 watts or so, whilst 


"owing to the ‘absence of a rectifier the 


apparatus is remarkably trouble free. If 
we attempt to use A.C. mains for H.T., 
however, not only do we require some 
form of rectifier, but it is no longer per- 


missible to use leaky grid rectification if — 


good results are to be aimed at. 
o000 


Self-oscillation. 


Is it true that if a click is heard on touch- 
ing the aerial terminal with a moist- 
ened finger the receiver i8 in a atate 
of oscillation? I ask this because I 
hear a loud click whenever I do this 
at a time when my local station ta 
in operation, although the reaction 
coil of my single-valve receiver 38 
short-circuited. S.E.L. 


~ It can be stated with certainty that if 


at any time a receiver is in a state of 
oscillation, and a moistened finger is 
touched on the aerial terminal, a click 
will be heard in the telephones. At the 
same. time, the presence of a click when 
this operation is performed at a time when 
the local station is “on the air ” is not 
necessarily indicative of self-oscillation. 
, e000 
Positive or Negative P 
Can you inform me in which lead the 
filament resistance. should. be. con- 
nected when dealing with H.F. 
valves ? K.L.M. 
The rule is the same as when dealing 
with L.F. amplifiers, namely, that the 
rheostat should be placed in the positive 
lead. In this way variation of the rheo- 
.stat will have no effect on the mean grid 
potential of the valve. Actually, however, 
if a fixed resister is .used it is not a bad 
plan to put the rheostat in the negative 
lead, since in this manner a little nega- 
tive bias is given which is all to the good 
in an H.F. amplifier, -and is beneficial 
to the life of the H.T. battery. 


oo0oo0o0 


Volume from a Choke-coupled 

a Amplifier. 

I possess a three-stage choke-coupled 
amplifier, which I have built up from 
the best possible parts. Volume is 
very poor indeed, it being much less 
than that obtainable with a two-stage 


transformer-coupled amplifier.. . Can. 


you suggest any likely fault? 
F.G.B. 
Speaking broadly, the amplification 
obtainable from three stages of choke- 
coupled amplification is equivalent to that 


obtainable from two stages of transformer- 


coupled amplification, using the same type 
of valves in each case, provided that the 
choke connected in the anode circuit of 
the valve has an impedance at least two 
or three times the impedance of the valve 
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in the auode circuit of which it is con- 
nected. In this mamner 90 per cent. of 
the amplification factor of the valve may 
be obtainable. Therefore, if general- 
purpose valves are used a choke having 
an impedance of 100,000 ohms over the 
main part of the audible frequency range 
will be suitable. A good value of induct- 
ance to aim at is 100 henries, which is 
obtainable by connecting the primary and 
secondary of an intervals transformer in 
series. We would suggest, therefore, that 
the chokes you are using are not the best 
obtainable; possibly they are 20-henry 


chokes, which-are mainly used in choke 
filter circuits following the output power 


valve in an L.F. amplifier. 


o000 


Designing a Two-range Receiver. 

l wish to construct a receiver employing 
plug-in coils throughout, which has 
an apertodically coupled aerial cir- 
cuit on the B.B.C. wavelength and a 
direct-coupled aerial on longer wave- 


lengths. Can you suggest a suitable 
circuit? ' M.R.M. 
We illustrate a suitable circuit in 


Fig. 3. The secondary coil on the broad- 
cast band can consist of a No. 50 plug-in 
coil, the coupled coil being some such coil 
as a Gambrell A2 or a similar coil by 
other manufacturers. By providing two 
aerial terminals all switching is avoided. 


NOVEMBER 25th, 1925. 


Restoring Dry Cells. 

I have a number of exhausted dry cells 
of the bell-ringing type which have 
done service with dull-emitter valves. 
Is there any method of recharging 
these cells? H.V.C. 


It is, of course, quite impossible to 
rechargé dry cells from the mains in the 
same manner as a_ secondary battery. 
However, it is possible to obtain many 
hours’ additional service from. the bat- 
teries; by removing the paper labels, 
punching holes in them, and immersing 
them in jam jars filled with sal-ammoniac 


_ solution. 
o000 
Using a Two-electrode Valve as a 
Rectifier. i 


I have in my possession a two-electrode 
valve, and wish to use it as a recti- 
fier in a wireless receiver. Is a grid 
leak and condenser necessary ? 


R.H.V. 


No, it is not necessary to employ these 
components, since this type of valve recti- 
fies by means of anode rectification, the 
positive half-cycle 6f current causing a 
fairly appreciable increase in the steady 
current flowing through the valve, the 
negativo current having littlo or no effect 
in causing a proportional decrease. 

o0o00 


Amplification Factor.: 


Please explain what is meant by the ampli- 
fication factor of a valve.  D.F.F. 


The amplification factor of a valve 
represents the relationship between the 
change in the grid potential and anode 
potential necessary to cause the same 
change in anode current. Thus, assum- 
ing we have a valve in which it is neces- 
sary to vary the anode voltage twenty 
times the amount neeessary to vary the 
grid voltage in order to bring about the 
same change of anodé current, we may 
say that the valve has an amplification 
factor of twenty. 

` oo0oo0oo 


Aerial Insulation. 
Ix it preferable to use one very large in- 
--xulator or to use two or three small 
ones in series? AJC. 


It is preferable to use two or three small 
ones in series, since in this manner not 
only is the D.C. resistance increased, but 
losses due to leakage across the insulators 
by capacity effect, which may become 
serious in the shorter wavelengths, are 
lessened by connecting a number of small 
insulators in series. 


2 = 
E © H.T. 
> {e 8 
33E F 
JAG 
LT 
= Fig. 3.— Alternative “ aperiodic” and direct coupling in the aerial circuit. 
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NOISY LOUD-SPEAKERS A CRIMINAL 
OFFENCE? 


È these days of flat life and crowded habitations, com- 

plaints are often received from those who suffer from 
the over-exertions of the man who owns a five-valve 
set and a mammoth loud-speaker. 


Some of these individuals, whose a r E E R E A EE RSR ae action against a kindly neighbour 
idea of music tends to quantity § CONTENTS. s who is using his instrument of 
rather than quality, seem to try to ` 3 | PAGE $ ' torture for the benefit of the man’ 
force as much volume from their $ Eprrozat, Views - 761 e next door and with no other 
apparatus as the merry-go-round § SINGLE-VALvE oe taal Ser » 762 $ idea than that of friend- 
man gets from his mechanical § _ By H. F. Smit s ship. - 
organ—and often with approxi-  § eRe P L Dever SET ne 767.5 The second point to remember 
mately the same result.. The un- . y ENSAG SS i s is that when an action of nuisance 
fortunate neighbours, we are told, $ READERS NovELTIES = T $ is based on mere discomfort or 
try vainly to listen-in on their ° Four- ee ea Vatves 703 E incọnvenience—as ours is—the 
two valves and ‘‘ Tinie” loud- $ á Par s discomfort or inconvenience 
speaker, and the children are kept § GURREST Tonics TIS $ must be substantial; it must not. 
awake till midnight by the dis- $ Hints anD Tips MTI $ be merely trifling or imaginative, 
torted roar which was once the § NEW APPARATUS -- 779 $ or such as the ‘‘ average man”? is 
dance music from the Savoy $ INTRODUCTION TO WIRELESS Turory 781 e content to submit to. The law 
Orpheans or Selma Four. - Rt, RRM Kipping and A. D. e pays no regard to trifles. 
Pleadings appear to be mere 8 KDKA S W Woas 183 5 When you have once got your 
waste of oratory, and empty § By F. H. Husnes. E a s man, not only can you proceed 
threats do nothing but increase the 3 Wows Frou ane Ciens 788 . against him in a Civil Court, but 
annoyance. Perhaps the law can s K BrE E 789 $ it is also a criminal offence to 
help us in our efforts to avoid a § TAADEASE ieee = e commit a nuisance, and if you can 
breach òf the peace or the contem- $ Dictionary or Tecunrcan Terms .. 791 $ persuade the learned judge that 
plated suicide. There has been a $ LETTERS TO THE EDITOR + +. 193 $ the loud-speaker was as annoying 
case in the Law Courts where a $ READERS’ PROBLEMS 795 3$ to the neighbourhood as a merry- 
musician insisted on displaying his EAE ENE MOA IAEI EAA EE : go-round—since proprietors of 


talent to the neighbourhood, much 

to its annoyance and vexation, and the occupier of the 
house next door successfully brought an action for nuis- 
ance against this over-ardent player. 

If one piano, when played to vex and annoy a neigh- 
bour, can be a legal nuisance, why not the distorted 
sounds of a whole orchestra when emitted from an over- 
worked loud-speaker? Perhaps some courageous sufferer 
will be bold enough to put it to the test in the Law 
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Mancnester: 199, Deansgate, 


Telegrams ° ‘‘Iiiffe, Manchester.” 
Tolephene : 8970 and 897! City. 


, readers are advised, SU ere Making Nei Rees, to satisfy themselves that they 


Courts; but there are two important pomts on the law 
of nuisance which he must bear in mind if he is going 
to win the day. First, it was not the actual playing 
and practising of the musician which constituted the 
legal nuisance, but the making of the noise so as to 
“ vex and annoy ” his neighbour. We hope our intend- 

ing litigant will not bring an 


merry-go- rounds have been success- 
fully proceeded against in the criminal courts—you can 
hope for a conviction. The loud-speaker might even be 
put in as evidence and a private performance given to the 
Court. 

One word of warning to intending litigants ; don’t 
start legal proceedings until you are sure you have got a 
good case ; you must remember that besides an action for 
nuisance, there is also one for ‘‘ malicious prosecution.” 
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A Neutralised Reflex Receiver. 


) UR ideas as to the number of valves necessary for 
() _ the operation of a loud-speaker have lately under- 
gone a radical change. <A year or two ago a 
detector and two note-magnifying valves were considered 
to be the minimum even for local work. Nowadays, due 
to the use of increased power at the transmitting stations, 
better valves, and principally to the fact that low- 
frequency transformer design has made such great. ad- 
vances, we are able to omit one L.F. stage and still 
obtain good reproduction up to quite considerable dis- 
tances without having to make excessive use of reaction. 
Even a good-crystal receiver, with an efficient L.F. stage, 
will give respectable results from a near-by station. | 
In designing an economical receiver, one is naturally 
_ inclined towards the reflex or dual system, by which 
onè valve is made to perform the double function of both 


0, d ) 
z H.T 
= Ce = 
LT. 
+ 


Fig. 1.—The theoretical circuit diagram. C,, C2, C,=0-0005 mfd., 
C; = 0: 0003 mfd, . C; — “001 mid., Cz, C; nae 1 mfd d, N.C, = 
neutralising condenser. 
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high- and low-frequency amplifier, a crystal generally 
being used as the rectifier. A single valve operating in 
this manner might, at first sight, seem to be equal to 
a standard 1-v-1 receiver using three valves. In prac- 
tice, unfortunately, this is not quite the case, partly 
because the valve detector generally supplies a certain 
amount of regeneration, either intentional or incidental. 
However, the writer would submit that a carefully de- 
signed single-valve reflex set, such as that to be described, 
is, from practically every point of view, slightly more 
effective than a ‘‘ straight ’’ arrangement of two valves. 
It must be admitted that it is only a very little cheaper 
to construct, as many of the components incidental to a 
set with a larger number of valves are needed. There 
will, however, be a considerable reduction in maintenance 
cost. 


The Circuit. 


Referring to Fig. 1, it will be seen that the circuit 
adopted is standard, as far as essentials are concerned. 
The aerial circuit is rather loosely coupled to the grid 
coil, and is not separately tuned. ‘The crystal is coupled 
to the anode circuit through a high-frequency transformer. 
Unless artificial damping is introduced, the valve will 


oscillate when its grid and plate circuits aré brought 


approximately into tune. Positive grid damping by the 
use of a potentiometer or other device 1s most distinctly 
out of place where the valve is acting as a combined high- 
and low-frequency amplifier. In this particular case, 
as every precaution must be taken to avoid any waste of 
energy, the circuit is stabilised by the well-known and 
effective balancing or neutralising method. The crystal is 
connected across ‘only a part of the secondary coil, with 
the result that it exerts only a small damping effect on 
the anode circuit. The tuning of this circuit will, there- 
fore, be sharp, and for reasons which have already been 
explained in this journal a higher overall efficiency will 
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Single Vaive Loud Speaker Set— - 

- result, provided that the tap- 1 
ping point is made at the 
` correct position. That given 
below in the instructions for 
winding the transformer will 
be about right for the aver- 
age artificial or treated = 
galena crystal which it is — P 
intended should be used in l 


the detector. YA 
L.F. Transformer Ratio. 
As crystals of this type čj 
have quite a low resistance, 
the primary of the low- ý 


_. frequency transformer may — ae 

have a correspondingly low - it ,3/,- a”. 
impedance, and it ìs there- - 
fore possible, from practical 
considerations, to use an in- 
strument having a high step-up ratio and giving a high 
degree of magnification. If real loud-speaker volume 
is to be obtained from a single valve, particular atten- 
tion must be paid to this point ; the amateur cannot expect 
to get the Lest results unless he uses a good transformer 
of suitable ratio (8:1 or possibly 
6:1). 

It is almost essential for several 
reasons that the valve should have a 
low impedance, and the H.F. trans- 
former is designed on the assumption 
that a power valve will be used. 

A reversing switch is fitted for the 
crystal, as its use will be found bene- pe 
ficial under certain conditions. It is not, however, 
absolutely necessary, and may be omitted if desired. 

The set as described will cover a wavelength range 
of from about 200 to well over 500 metres. The design 
would need to be radically altered for long waves. 


Fig. 4,——-Layout of the baseboard. 
5 


World ; 


` Fig. 3.—The terminal 
n. dia. 


Note that the H.F. transformer is secured by a single brass bracket. 
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. Fig. 2.—Drilling details of the proe Sises of holes are as follow >—A, 3/8in. dia.; B, 1/4in. dia.; 


§/32in. dia.; D, 1/8in dia. 


Constructional Details. 

The method of winding the aerial coupling and high- 
frequency transformers is shown in Fig. 6. The second- 
ary of the former consists of 70 turns of No. 20 D.C.C. 
wire closely wound, and commencing #in. from the bottom 
of the ebonite tube. Over the lower 
end is wound the aerial coil, or pri- 
mary, consisting of 12 turns of 
the same wire, spaced from the 
secondary by 13 wooden match- 
sticks in the manner already de- 
scribed in this journal. The begin- 
ning and end of the secondary and 
the beginning of the primary are 

passed through holes in the tube and soldered to tags 
cured by a No. 6 B.A. screw and nut. The end of the 
primary winding is held down by two or three turns of 
stout thread, and is then bent over to connect with another 
soldering tag. Two small brass angle brackets, bolted’ 
to the tube, are used to se- 
cure the coil to the base- 
board. The connections of 
the four ends of the wind- 
ings are clearly shown. 

* The high-frequency trans- 
former is of similar construc- 
tion, but of smaller size, and 
is wound on an ebonite tube 
of dimensions as shown. The 
secondary has 65 turns of 
No. 24 D.S.C. wire tapped 
at the zoth turn from the 
start for connection to the 
crystal. This tapping ìs 
made by slightly raising the 
wire with the blade of a 
knife, placing underneath it 
a small piece of empire 
cloth, and scraping away the 
silk insulation for soldering. 


anel. A, 5/32in. dia. ; 


The neutralising winding 
has 20 turns of No. 36 
A 15 
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D.S.C. wire, and w ound 


continuously with it another 


20 turns for the primary, 


proper. There are thus 4o 
turns, tapped at the centre, 
making a total of six con- 
necting points in all on the 
transformer, all of which are 
brought out to soldering tags 
bolted to the tube. The 
combined neutralising and 


_ primary. winding commences- 


j*;in. below the secondary ; 
the tapping point 
come immediately over the 
beginning of this latter wind- 
ing. A single turn of string, 
having approximately. Ae 
same diameter as that of the 
24 gauge wire, is passed 
round the tube as shown, in 
order that the 12 spacing 
strips may lie flat. These 
wooden strips should be laid 
on one at a time as the first 
turn is wound. After three 
or four turns have been com- 
pleted the strips may be 
straightened out and equally 
spaced. 

Assembly and Wiring. 

In the diagram illustrat- 
ing the construction of both 
transformers, the lettering 
indicates the ultimate con- 


nections of the various ends 


and tapping points of the 


windings. Corresponding 
lettering appears on the 


practical wiring plan. 

The drilling of the panel 
and terminal panel and the 
mounting of the components 


‘should ~ 


World 
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TELEPHONES 


on both panel and baseboard are clearly shown in the 
accompanying diagrams and photographs, and little com- 


ment is necessary. 


It should be noted that the 6-volt 


Fig. 6.--Constructional details of H.F. and aerial tuning trans- 


formers, 
A I6 


F.C. indicates connection to fixed plates of condenser Cy, 


© CRYSTAL © 


LA 


ARAR RA 


DECEMBER 2nd, 


AERIAL 


EARTH 


Fig. 5.—The practical wiring diagram. The 
lettering of the 
corresponds with that given in Fig. 6, 


transformer ee 


grid bias battery is secured by two clips of springy brass 
in order that it may be easily changed when necessary. 
The battery is bridged by a large condenser in order 


tu bye-pass both H.F. 


and L.F. currents when its resist- 
ance increases with age. 


Two of the screws securing 


the crystal detector to the panel serve also as the elec- 
trical connections, which are completed by short lengths 


of rubbered flex attached to its terminals. 


The condenser 


C, rests on the top of the L.F. transformer, and is 
soldered direct to tags screwed under the terminal heads. 

The practical wiring diagram is given in Fig. 5. No. 
16 or No. 18 bare tinned copper wire is used throughout, 
and the usual precautions are taken to keep grid and 
plate leads clear of each other. 


Operation. 


As already stated, a low-impedance valve is need, and 
at least roo volts high tension should be applied, with a 
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grid bias of about 4$ volts. It 
will be easiest to make the pre- 
liminary neutralising adjust- 
ment if the valve is used as a 
simple detector, working on the 
bottom bend of its character- 
istic curve. ‘To do this, re- 
duce H.T. to about 50 volts, 
and cut out the crystal by 
opening the switch or taking off 
the catwhisker contact. Set the 
balancing condenser at zero, 
and rotate the, tuning dials 
until the local station is heard. 
The valve will oscillate freely 
as the circuits come approxi- 
mately into tune. The neu- 
tralising condenser knob should 
now be turned _until oscillation 
ceases. Re-tune, and, if neces- 
sary, make’ further balancing 
adjustments until’ a state of 
perfect stability is reached. 
The set will oscillate at low- 
as well as at high- frequency ; 
this former condition is denoted by the odon of a 
loud and comparatively low-pitched note in the telephones. 


Final Adjustments. 


Having completed the balancing, the high-tension volt- 
age should be increased to a normal value. The crystal 
is now adjusted, and the effect of reversing its connection 
should be noted. Increased sensitivity may be obtained 
by introducing reaction by partially de-neutralising, but 
no attempt should be made to set the crystal unless the 
condenser is in the position giving a perfect balance. 


oe 


View from above, showing position of ail the components. 
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Rear view of the receiver, Note 
flexible connections to grid bias 
battery. 


It will be found convenient if both tuning condensers 
read approximately the same for a given station. If 
the transformers are wound exactly as described, it will 
probably be found that the reading of the left- hand con- 
denser C, is slightly lower than that of the other. This 
is intentional, as the grid end of the aerial-secondary coil 
is readily accessible, and turns may easily be removed 
(one at a time) till both dials show the same reading, 
when the receiver is accurately tuned. 


oe The number of turns 
Bt EI specified for the primary 
SEPE winding is approximately 


correct for the average aerial, 
but the constructor will find 
that an increase of selec- 
tivity (with, unfortunately, a 
ieduction of strength) will 
result if only some six or | 
eight turns are used. On a 
very short aerial a consider- 
ably greater number of pri- 
mary turns should be used. 
There is some scope here for 
experimental work, and the 
amateur may, if he so de- 
sires, adjust this winding to 
suit his actual working con- 
ditions for maximum results. 
The specification given will, 
however, be sufficiently cor- 
rect in the great majority of 
cases. The tapping point on 
the secondary winding of the 
H.F. transformer may be ex- 
perimentally varied to get 
maximum efficiency from the 
actual crystal used ; but here 
AT? 


1 Ebonite panel, 15in. X 7}in. x jin. 

1 Ebonite terminal strip, din. x 1iin. x jin. 

1 Baseboard, 15in. x 8in. x jin. j 
1 Ebonite tube, 3in. diameter, 5in. long. 

1 Ebonite tube, 4in. diameler, 3in. long. 

2 Variable condensers, 0:0005 (G.E.C.). 

1 Micro condenser (Igranic). 

2 Fixed condensers, 1 mfd. (T.C.C.). 

1 Fixed condenser, 0:0005 mfd. (Dubilier). 

1 Fixed condenser, 0:001 mfd. (Dubilier). 


again the connection given may be relied upon as being 
correct under average working conditions. 

The set when correctly adjusted should be perfectly 
stable, and is very simple in operation. The double 
detector fitted will be found convenient, as anyone who 
is totally inexperienced may easily switch over to the 
other crystal if the one in use loses its sensitiveness. 


Results ‘ 


It is impossible to make very definite claims as to the 
range of any receiver without fully knowing the condi- 
tions under which it will be used. The writer considers 
that the set as described should be capable of operating 
a loud-speaker at sufficient volume up to distances of at 
least twenty miles from a main broadcasting station under 
favourable conditions. 

lf the receiver is to be operated on a very short indoor 
aerial, this latter should be generally connected direct 
to the grid of the valve instead of to the primary wind- 
ing. [In cases where it is desired to use a perikon or 
similar crystal combination of higher resistance than the 
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I Fixed condenser, 0:0003 mfd. (Dabilier). 

1 Filament rheostat (R.1.). 

1 Vaive socket (Sterling). 

1 Grid battery, 6 volts, tapped (G.E.C.). 

1 Crystal detector, double type, with centre rod (Edison Bell). 

1 L.F. transformer, 8: 1 ratio (Marconiphone). 

1 D.PD.T. panel mounting switch (Radio Components, Lld.'. 

Small quantity No. 20 D.C.C., No. 24 D.S.C. and No. 36 
D.S.C. wires. 

Screws, terminals, connecting wire, efc. 
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Fig. 7.—Cabinet for the receiver, constructed of wood 3/8 in. thick. 
galena specified, the L.F. transformer should have a step- 
up ratio of not more than 6:1, and the crystal tapping 
on the secondary of the H.F. transformer may be taken 
from about the centre point of the winding. 
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WHAT IS BEING SAID. 


THE MOON AND THE BAROMETER. 

‘Ir would appear that (1) a waning moon is helpful 
to good DX reception ; that (2) depressions of the baro- 
meter are bad ; that (3) a steady rise after a fall is good. 

‘“ Who will come to the rescue and tell us for certain 


what are the ideal atmospheric conditions for best. 


work ? ”’ 
—W. J. Turberville-Crewe, in Experimental Wireless. 


TUNING IN AMERICA. 


‘(Tp is just as well to make sure before beginning a 
vigil that conditions are favourable. My own plan, 
which seems to work very well, is to employ a ‘ standard 
station’ for testing purposes. The one that I use is 
Aberdeen, whose transmissions are seldom very strong in 
the locality in which I live. If I propose to sit up “for 
America I try for Aberdeen just before that station closes 
down for the night. Should I be able to tune it in at 
good strength and without atmospheric interference, then 
the omens are propitious ; ; if, however, 2BD is difficult to 
find, if signal strength is poor, or if atmospherics are 
present to an appreciable extent, I go to bed, and defer 
the attempt until another night.” 

—A Correspondent in The Times. 
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ONE WAY OF PUTTING IT. 


‘From all indications a noisy group of long distance 
cranks who yap over their records like silly school kids, 
want all of the broadcasting stations in Chicago to close 
shop one night in each week while they paw over the 


‘ethereal wares of the country. 


‘ Things are coming to a pretty pass when a bunch of 
idiots set out to prevent the sensible people in Chicago 
from listening to their local stations. Yet, aided by the 
newspapers, they seem to be making out quite a case for 
themselves and we should not be a bit surprised to find 
them in the end victorious. After all it is the squawker 
who wins his point in the long run.” 

- —Popular Radio, New York. 


FACING THE MICROPHONE. 


‘“ I’ve peeped at one (a microphone) in its lair. At 
first sight it looks something like a shell with its fuse 
off. But as you look closer, you discover that it is a 
kind of octopus waiting to spring from its blanket 
(assuming that octopi do spring from their blankets) and 
annihilate you. I'd rather face a covey of haber- 


dashers.”’ 
—“ Gadfly,” in The Daily Herald. 
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attractions both to the broadcast listener, who 

previously may have heard nothing but wireless 
“telephony, and to the experienced amateur who may 
want to trace the fundamental wavelengths of long-wave 
C.W. stations that are interfering with reception on 
short wavelengths. 

This receiver was designed with the object of provid- 
ing in compact form an. inexpensive instrument capable 
of covering the whole wavelength range between 300 and 
30,000 metres. 

The A.T.I., consists of eight sections connected in 
series, tappings being taken from the junction between 
each section to the contacts of a distributing switch. 
The switch is designed to short circuit the sections not 
7 use, thus overcoming absorption and ‘‘ dead-end ”’ 

ects. When sections are short-cirguited in this way, 
however, it will be found that the short-circuited turns 
have the effect of reducing the inductance of the section 
of the A T.I. remaining in the aerial circuit. In 
order to reduce this effect as far as possible, the 
individual sections of the A.T.I. have been enclosed 
between pairs of discs, and. have been spaced apart by 
means of smaller discs so 
that the distance between 
the sections is nowhere less 
than din. 

The reaction coil has been 
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of the panel just above the tuning condenser. The 
short-wave sections of the A.T.I. are nearest to the 
reaction coil in order to reduce, as far as possiole, 
losses in the remaining short-circuited turns. 


Construction. 


- The first stage in constructing the instrument is to cut 
to size the front panel and baseboard. Drilling details 
for the front panel are given in Fig. 2. 

It will be observed that the holes for securing the 
Silvertown switch are set at an angle of 45 degrees; this 
was dorie with the. object of facilitating the wiring. 

The positions occupied by components on the base- 
board are shown in Fig. 5. It will be observed that 
the soldering tags on the o.oor mfd. condenser have been 
turned in opposite directions im order to shorten wiring. 

At a distance of 24in. from the back edge of the base- 
board slots gin. wide and ygin. deep are cut for the brass 
brackets supporting the tuning coils and the front panel. 

The material used for the brackets is extruded brass 
strip ğin. wide, the total length required for each bracket 
being approximately 8 gin. “At a distance of in. from 
one end a right-angle twist is made, and the strip is bent 

at an angle of 60° at a point 

= 23in. from the other end. 

In order to make the latter 
bend it is necessary to hold 
the edges of the strip in the 


built on the same principle, ai ; vice with the flat surface 
two sections being em- 0001 7 upwards, and to hammer 
ployed, spaced approxi- AA LY mta HT the strip round by easy 
mately rjin. apart. The =: a ? stages, frequehtly removing 
smaller section next to the ns 5 it from the vice in order to 
= che is ra for pe = > Hu oi Hoa ee 
engths up to 2,500 metres, z BE may tend to fall on the 
and when this section is in mm inside of the bend. Pro- 
use the remainder of the re- s eal vided that extruded Delta 
action coil is short cir- = ; metal strip is used no diff- 


cuited by means of a wander 
plug and socket on the front 


15 


Fig. 1 —Circuit diagram showing in schematic form the arrange- 
ment of the wavelength range switch. 


found in 
Holes 
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culty will be 
making this bend. 
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are drilled at cach end for securing to the 
panel and baseboard respectively; the re- 
maining three holes are for supporting the 
A.T.I, and the guides for the reaction 
coil. The spacing of these holes is given 
in Fig. 3, which also shows details of the 
method of mounting the reaction coil. 


Constructing the Tuning Coils. 


The wooden discs supporting the wind- 
ings of the A.T.I. are cut from plain hard 
wood ~3%;in. in thickness. At first sight 
it would appear to be preferable to use 
3-ply wood, but it was found that the 
3-ply wood showed a tendency to split at 
the edges which caused subsequent difti- 
culty when winding the coils. Four of 
the sections have slots xin.. wide formed 
by washers Zin. in diameter cut from the 
same material ; the remaining four sections 
nearest to the reaction coil have slots 


approximately sin. wide, formed by cardboard spacing 


washers #in. in diameter. The sections of the coil con- 
sisting of the large discs 2sin. in diameter and the in. 
spacing washers, are in turn spaced apart by means of 
spacing washers r}in. in diameter and ‚ŝin. in thickness 
in order to reduce the effect of .the short-circuited turns 
on the inductance of those remaining in circuit. ‘The 
number of turns and the gauge of wire required for each 
section are given in the table. 


EBONITE TUBE 
3° DIAMETER 
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Fig. 3.—Details of the reaction coll former and method of 
mounting. 
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Fig. 2 —Drillin’ dctails of the front panel. 
dia.; D, 1/tia. dia., countersunk for No. 4 wood screws. 
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A, 3/8in dia.; B, 3/16ia. dia.; C, 5;32:n. 


Small holes are drilled at the bottom of the slots to 
lead out the inside ends of the coils. In the case of the 
narrow slots it may be necessary to pass a short length 
of wire through from the outside and to solder this to the 
end of the supply reel of wire in order that it may be 
pulled through from the inside. When the windings 
have been completed the end of the first winding is con- 
nected to the beginning of the second, and a lead from 
the junction between the two windings is connected to 
the appropriate contact of the distributing switch. The 
remainder of the sections is treated in the same way, and 
if desired, a strip of insulating tape may be used to cover 
the edge of each winding and to hold in position the 
leads to the switch. > 


Fig. 4.—The terminal strip. A, 5/32in. dia.; B, 1,8in. dia., 


countersunk, 


The former for the reaction coil consists of a section 
of ebonite tube 3Zin. in diameter and rin. wide. Eight 
ebonite spacing blocks are fixed at regular intervals to the 


a SG na ae 


| 
Wavelengths. ` 
Section Turns. Wire Metres. 
to 40 No. 26 D.C.C. 300— 500 
2 30 No. 26 D.C.C. 400— 800 
3 50 No. 26 D.C.C. 650— 1,200 
4 100 No. 28 D.S.C 900— 2,000 
5 200 No. 28 D.S.C 1,600— 4,000 
P G 509 No. 30 D.S.C 3,500— 8,500 
7 1,000 No. 34 D.S.O 8,000—17,500 
8 1,000 No. 34 D.S.C 16,000— 30,000 
| 
3r 


` 


R,- The reaction toil slides on parallel brass 


* 
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One Valve All Wave Receiver.— 
outside of the tube by means of ‘‘,Seccotine.’ The 
dimensions of the spacing blocks are 1}in. by fin. by 
łin., and slots are cut in each of the spaeing strips for 
the two sections of the reaction coil, the smaller section 
being wound in slots fin. wide and hin. deep. The-slots 
for the larger section of the coil have the same depth 
and are Hin. wide. | 

The reaction coil is wound with No. 30 
S.W.G. D.S.C. wire, 45 turns being used 
for the first section and 200 for the second. 
The sections are connected in series and 
flexible leads are taken from the beginning 
and end of the reaction coil as a whole to 
P and R, respectively in Fig. 5, and also 
from the junction between the two sections to 


rods in. in diameter, supported by the brass 
brackets at each side of the baseboard, the 
shape of the brass stirrups supporting the coil 
béing shown in Fig. 3. The same diagram 
shows the brass lever passing’ over the top 
edge of the cabinet which is used as a handle 
when adjusting the reaction coupling. 


Wiring and Testing. 


The wiring is carried out in accordance 
with the diagram in Fig. 5, and is quite 
straighforward. |The connections to the 
A.T.I, switch should cause little difficulty if 
the A.T.I. unit is temporarily moved to one 
side on the screwed rod during the soldering 
operation. 

In testing the receiver it is advisable to 
commence with the lower wavelengths where 
the transmissions from near-by broadcasting 
stations can be easily recognised. 


Another view showing more 

clearly the method of t 

mounting the tuning and T 
reaction coils. 
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If the reaction coil is connected correctly the set should 
oscillate with the wander plug in R, on all sections of 


the coil up to No. 5. 


Oscillations may be set up on 


certain wavelength. bands even when the reaction coil is | 
reversed so that the foregoing short-wave test should be 
carried out to m make quite sure that the 
coil 


Plan view with valve removed 


is connected + correctly. If the connections 


showing positions occupied by s ; 
the by-pass condenser, valve are incorrect, it 


holder and combined ¢grid con- 


denser and leak. 


section of the aeri: 


should serve as a 


the switch. Th 


a t1ooft. aerjal 


0.0003 mid.: if 
aerial is used) the 


i! 


e 


will be 


necessary to change over 
the flexible leads joined to 
the plate socket P 
valve holder and to R,, 
The approximate wave- 
lengths obtainable with each 


of the 


tuning 


coil are given in the fourth 
column of the table, and ~ 


guide in 


identifying the stations re- 
ceived at each position of 


values 


given for the turns both in 
the A.T.I. and reaction coil 
were adjusted for use with 


having a 


a 


capacity of approximately 


smaller 
set will 


oscillate more freely, and it will be necessary 


to reduce the namber of turns to less than 45 
on the first section of the reaction coil. 


Should 
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Fig. 5.—Wiring diagram. The numbered leads from the junctions between the sections of the A.T.I are soldered to the corresponding. 
: contacts on the distributing switch. l 


the effective resistance of the aerial system be so high 
as to prevent oscillation on the lower wavelengths, it 
may be advisable to connect a fixed capacity of 0.0005 
mfd. between the aerial terminal and the aerial lead-in. 
Alternatively the number of turns on the first section 
of the reaction coil may be increased. 

The results obtained were in every way satisfactory. 
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Leading dimensions of the cabinet. The recess cut in the under 

side of the bar supporting the sides is to allow free movement of 
the reaction coil lever 
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On the first section three of the B.B.C. stations were 
received without allowing the set to oscillate. The 
second section brings in the broadcasting stations at the 
upper limit of the 300-500 metre wave band and also 
ship and coast stations working on 600 metres. The 
Civil Aviation transmissions fall in the third section and 
at the beginning of the fourth, which also brings in 
Daventry. The fifth section also includes Daventry and 
receives the Radio-Paris and. Eiffel Tower broadcasting 
stations. The remaining sections are occupied by high- 
power c.w. stations, which may be identified by means 
of their call signs. There should be no difficulty in 
recognising the Air Ministry (GFA), 4,100 metres ; Eiffel 
Tower (FL), 4,700, 5,000, and 7,000 metres; Leafield 
(GBL), 8,750 metres; Lyons (YN), 10,000 and 15,000 
metres; Rome (ICO), 10,850 metres; Nauen (POZ), 
18,075 metres; and Bordeaux (LY), 18,940 metres. 


; LIST OF COMPONENTS. : 
1 Ebonite panel, 10in. x Gin. | 1 Ten-way switch (Silver- : 
x 1/4in. town). wel : 

1 Ebonite panel, 6jin. x 1}in. 8 Terminals (Belling-Lee). — 


x 1/4in. 3 Clix sockets and plug. : 
1 saga 9lin. Xx 7}in, 1 Ebonite tube, 3 5/8in. dia., : 
x I n. : = 


1łin. long. : 
Wood for coil discs, 5/32in. : 
thick (3/16in., planed). 
Brass ates /8in. wide, : 
3/16in. brass rod, No. 2 : 
1 Combined grid condenser B.A. screwed rod. 
` and leak (Edison Bell). Small quantity No. 26 D.C.C., 
1 Filament resistance (Maci- No. 28 S.C., No. 30 


tone). D.S.C., No. 34 D.S.C., and 
1 Valve holder (Burwood). 


No. 16 tinned copper. 
Approximate cost of set excluding valves, batteries, etc., {2 os. od. 


i | ate wae eed PA 

: . . . ype . 

: 1 Fixed condenser, 0:001 mfd. 
(Edison Pe 
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i COIL MOUNTING PLUG. 


In sensitive circuits which include 
H.F. amplifying valves it is often 
difħcult to reduce the reaction 
coupling sufficiently to stop oscilla- 
tion when the tuning coils are 
mounted in a three-coil holder.. Most 
three-coil holders provide a 90° 
movement for the reaction coil when 


Rigħbt-angiè coil plug. 


theoretically the coupling should be 
zero ; but in practice it is found that 
a slight positive coupling still re- 
mains, and that oscillation in the 
receiver still continues. When this 
condition exists; the coupling may be 
still further reduced by turning the 
plane of the reaction coil at right 
angles to that of the A.T.I. or secon- 
dary coil. 
constructing a 
special coil plug of the type illus- 
trated in the diagram. Two ordinary 
coil plugs should be obtained, and, 
after being cut down to the required 
length, screwed together with the 
centre lines of the pins and sockets 
at right angles. Thin copper strip 
connectors joining the adjacent pins 
and sockets together complete the 
unit, which can be used equally well 
for providing a weaker coupling be- 
tween the A.T.I. and the secondary 
tuning coil.—A. R. 


o000 
INSULATION OF H.T. 
ACCUMULATORS. 

One of the principal troubles ex- 
perienced with banks of smal! accu- 
mulator cells is due to Jeakage, which 
rapidly discharges the cells during 
the periods when they are standing 
idle. In the type of battery in which 

16 


This may be conveniently | 
accomplished by 


À Section Devoted to New Ideas and Practical Devices. 


chemical test tubes are used to con- 
tain the acid the leakage takes place 
across the top of the rack supporting 
the tubes through the film of acid de- 
posited by spray dufing charging. It 
will be found that this leakage will 
be considerably reduced by raising 
the cells from the base of the con- 
tainer by small wooden blocks as in- 
dicated at the right-hand side of the 
sketch. It will be seen that the Jeak- 


age path is thereby increased, as 
leakage can only take place after 
passing down the walls of the test 


Reducing leakage in H.T. accumulators. 


tubes. The leakage path is equal to 
twice the height of the edges of the 
tubes above the top of the supporting 
rack.—W. A. 
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SWITCHING TELEPHONES. 


It is frequently desired to insert a 
pair of telephones after the detector 
valve in a receiver incorporating 
transformer-coupled L.F. amplifiers. 

Many amateurs connect the tele- 
phones either in series or in parallel 
with the primary winding of the first 
intervalve transformer. Neither of 
these systems of connection, however, 
is to be recommended, as, in the 
first case, the telephones do not re- 
ceive the maximum current available 
from the detector, and, in the second 
case, the volume obtainable from the 
loud-speaker will be considerably re- 


duced if it should happen that both 
the telephones and the loud-speaker 
are in use at the same time. A far 
better arrangêēment is that indicated 


DETECTOR wtf 


Connecting telephones in series with a 
transformer primary winding 


in the diagram; the telephones are 
connected permanently in series with 
the primary winding of the inter- 
valve transformer, and a single-pole 
double-throw switch is connected, so 
that in one position the primary 
winding of the transformer is short- 
circuited, and in the other the tele- 
phones. Thus, when it is desired to 
receive with telephones, the primary 
winding will be short-circuited, and 
the telephones will be the only tm- 
pedance connected in the anode cir- 
cuit of the detector valve. 

When the amplifier is in use, on 
the other hand, the telephones will 
be short-circuited and will not draw 
energy which would otherwise be pre- 


vented from passing through the 
amplifier to the loud-speaker.— 
TAL ; 
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AERIAL TUNING. 


The diagram in Fig. 1 shows a 
system of connections for the aerial 
circuit of a receiver which provides 
at least ten different arrangements of 
the pairs of coils and condensers in- 
volved. No switches are employed, 
and the connections are changed by 
means of connecting links between 
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seven terminals A to G. In some 
cases the connecting links are in- 
adequate, and it becomes necessary 


TO L.T. 


G 
REACTION 


Fig. 1.—Aerial circuit connections giving 
the circuits shown in Fig. 2 

to use short lengths of flex provided 
at each end with spade terminals. 

The circuits given in Fig. 2 are as 
follow : 

(a) Aperiodic aerial, tuned secon- 
dary with common carth. 

(b) Aperiodic coupling with iso- 
lated aerial system. 

(c) Tuned A.T.I. with fixed series 
condenser. 

(d) Tuned A.T.I., condenser in 
parallel. 

(e) Tuned A.T.I., condenser in 
series. 


a 
4 


(8) 


(h) 
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(f) Tuned A.T.I., condensers in 
series and parallel. 

(g) Coupled circuit with tuned” 
acrial, common earth connection. 

(k) Coupled circuit with tuned 
acrial, isolated aerial system. 

(i) Tuned A.T.I. with series wave 
trap. 2 : 
(7) Tuned A.T.I. with parallel 
wave trap.—H. W. W. 
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BASKET COIL FORMER. 


The self-capacity of fixed coils 
wound on thin fibre or ebonite for- 
mers may be considerably reduced by 
means of the method indicated in the 
diagram. | 

Four brass discs, approximately 
din. in diameter, are first obtained, 
and two of these ‘are slotted to corre- 
spond with the slots in the dise 
former. ‘The remaining two are left 
plain. Holes are provided in the 
centre of each disc for the purpose 
of assembling the former, which is 
shown in section in the centre of the 
diagram. The plain discs are as- 
sembled at the outside, and the 
slotted discs take up positions next 
to the thin sheet former. The slots 
of these discs are placed midway be- 
tween the slots in the former, and 


ee 
tel 


(e) 
W W 


(c) 


Fig. 2.—Circuits obtainable with the system of connections shown in Fig. 1. 


Circuit: (a) (b) (c) (d) (e) (f) 
Aerial: A A C p F B 
Farth G E G G G 
Join: E-F-G F-G FG FG — 


(g) (h) (i) (1) 
A A A F 


G G L G G 
D-E, F-G A-B, E-F-G A-B, F-G A-B. D-E, F-G E-G, B-T 
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brass rods of suitable diameter are 
inserted on each side. When the coil 
is wound these rods will space the 


Improved basket coll former. 


wire away from the segments of the 
former, thus reducing both the self- 
capacity and the glielectric losses in- 
the finished coil. The spacing rods 
are withdrawn from the coil after 
releasing the securing bolt passing 
through the centre of the former.— 
E. W. W. 
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VERNIER ADJUSTMENT. 
A well-known method of providing 
a vernier adjustment for variable 
condensers consists in mounting a 
small rubber wheel in contact with 
the bevelled edge of the condenser 
dial. The range of adjustment for 


RUBBER DISC 
ME °° ECGENTRICALLY 


Improved condenser vernier. 


which this attachment is required is 
generally not more than one or two 
degrees, but the rubber wheel is 
always in contact with the dial, and 
considerably retards the movement of 
the condenser when searching with 
the main dial. . 

By mounting the rubber wheel 
eccentrically, it is possible to turn it 
out of action when fine adjustments 
are not required, and this modifica- 
tion does not in any way affect the 
vernier movement for the one or two 
degrees for which it is required.— 


F. C.S. 
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FOUR-ELECTRODE RECEIVING VALVES.. 
Function of the jnne Grid in Reducihg the H.T. Voltage. 


By A. C. BARTLETT. 


some time. The usual and probably the most 

satisfactory method of using such a valve is to 
connect the inner grid direct to the positive terminal of 
the H.T. supply, while the outer grid and anode are 
used in exactly’ the same way as the grid and anode of 
the ordinary valve. . . 

The chief advantage is that a much smaller high 
tension voltage can be used. In fact quite good results 
can be obtained using only 6 volts or even less, which 
can be obtained from the filament accumulator by using 
the positive terminal of the accumulator as H.T. 

This fact of course explains the statements that have 


\\ Y ALVES having two grids have been available for 


INNER GRID 
0-5! CURRENTS 


MILLIAMPERES 
© 


“1:76 -1565 -125 -10 -05 -0-25 0 


OUTER GRID VOLTS 
Fig. f&—Grid and anode current characteristics of the D.E.7 four- 


electrode vaive for anode voltages of 5 and 7 respectively; inner 
grid potential in each case, 6 volts. 


-0:75 


been made, that the valves can operate without H.F. 
- Though it has been stated that except for the connection 
of the inner grid to the positive H.T., the valve can be 
used jn the same way as the ordinary three-electrode 
valve, one important practical point arises: with, the 
small H.T. voltages used only correspondingly small 
D.C. voltage drops can be allowed in the anode circuit. 


Low Resistance Phones Necessary. 


Thus the valve cannot be used for resistance amplifi- 
cation, or at least if this method is used the advantage 
of the low anode volts is lost, due to the large increase 
required in the H.T. battery to overcome the D.C. drop 
in the anode resistance or transformer. 

Further, the telephones or loud-speakers of high 
resistance should not be connected direct in the anode 
circuit. 

Either they should be of low resistance, or if of high 
resistance should be shunted by a choke coil of large 
inductance, but low D.C..resistance. 


2 _ 


Characteristic curves can be taken in a large number 
of ways, but when the valves are to be operated with 
constant volts on the inner grid the following procedure 
should be followed. . l E 

Suppose the valve is to be operated with 6 volts H.T. 
Then set the inner grid volts at 6 and the anode volts 
at 7, and take a curve of anode current with the outer 
grid volts from about — 2 to o by steps of either 4 or 4 
volt. , i 

Since the valves are to be used as amplifiers or 
detectors there is no point in taking observations with the 
control grid positive. a 


Impedance and Amplification Factor. 


Take a similar curve with the inner grid at 6 volts, the 
anode at 5 volts, varying the outer grid from — 2 to o volts. 
From these two curves the ‘fm ” valve and impedance 
can be obtained in the usual way. Of course the inner 
grid current should be taken at the same time, but its 
value does not enter in the ‘m ” factor or impedance 
determination. 

Similarly for operating at 15 volts the curves should 
be taken with 17 and 13 volts on the anode and 15,on 
the inner grid. 

Such curves for a D.E.7 valve are shown in Figs. 1 
and 2. 

Consider the curves of Fig. 1; at grid volts —0.75 a 
change of anode volts of 7 —5=2 gives a change in plate 
current of 0.08 mA=o0.00008 amp., and therefore the 


impedance of the valve is = 25,000 ohms. An 


0.00008 
anode current of 0.23 mA is obtained at 5 anode volts 
and -—o.5 grid volt, while if the anode volts is in- 
creased to 7 the grid volts have to be reduced to —0.85 


INNER GRID 
CURRENTS 


MILLIAMPERES 


OUTER GRIO VOLTS 


Fig. 2.—Characteristics of the D.E.7 valve for anode voltages of 
13 and 17; inner grid potential, 15 volts. 
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volt to give the same anode current as before, so that 
the ‘‘m’’ or amplification factor of the valve is 


ee ase oF es 7- These figures show that with 
0.85—0.5 0.35 

6 volts H.T. the valve compares quite well with an 
ordinary general purpose valve though its amplification 
factor is rather low, while with 15 volts its characteristics 
are good. 

The design of such valves is complicated by the diff- 
culty of calculating the ratio of inner grid current to 
anode current. In valves such as the D.E.7, the inner 
grid current is kept reasonably small by placing the grids 
very close together, winding them of the same pitch with 
turns opposite, and at the same time aiming at a low 
“m” value. 


The Trend of Design. 


The ideal aimed at is a construction such as that 
shown in Fig. 3, where the distances between correspond- 
ing grid wires is very small compared with other 
dimensions. 

This construction points to a rae phy sical aspect of 
the action of the four-electrode valve. 

Suppose, for example, a voltage of +30 is applied to 
anode and inner grid and of —2 to the outer grid, then 
positive equipotential surfaces of (say) +20 volts can be 
drawn surrounding the two grid wires somewhat as 
shown in Fig. 3. The field at the surface of the filament 
will be the same if the 20 volt equipotential surface 
were a solid wire at a potential of +20 volts. 

Thus we may regard the four-electrode valve of this 
type as a modified three-electrode valve, the dividing of 
the grid into two parts being a device that enables the 
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the distance between the inner and outer grids being small 


Pig. 3 .—Idenl arrangement of the electrodes in a four—electrode 
ve 
Í compared with other dimensions. 


valve to be used with a high positive grid potential, but 
ensures that the energy absorbed by the grid currents is 
supplied by the anode battery and not by the grid circuit 
as would be the case in an ordinary three-electrode valve 
with its grid at a high positive potential. 


SOME RECENT CONSTRUCTIONAL ARTICLES. 


: Frequent requests are received from readers for articles which have appeared in back numbers of “ The Wireless 


World.” 


Below we publish a brief list of some recent constructional articles which, we think, will be a useful 


reference guide, especially to the new reader. 


Push-pull Receiver Amplifier. 


How to obtain loud-speaker volume and quality with 
general purpose valves. Published September 23rd, 1925. 


Two-vaive Neutrodyne Unit. 
Non-oscillating selective H.F. amplifier for 220-520 metres. 
Published October 21st, 1925. 


Valve-crystal Neutrodyne Receiver. 


A stable and selective combination of H.F. and L.F. ampli- 
fication with crystal detector. Published November 11th, 
1925. 


Four-vaive Quality Receiver. 


The design and operation of a broadcast receiver for loud- 
speaker work. Published September 16th, 1925. 


Five-valve Neutrodyne Receiver. 


An easily constructed long-range broadcast set for loud- 
speaker reception. Published October 28th, 1925. 


Broadcast Wavemeter. 
Published July 22nd. 
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“ Fixed Tuning.” 
Three-valve set for local and 5XX programmes without con- 


trols. Published October 7th, 1925. 

Single-control Two-vaive Receiver. (Frame Aerial.) 
With special provision for maintenance of valves and bat- 
teries. Published October 14th, 1925. 

Three-vaive Receiver Operating from the Electric Mains. 


A convenient method of obtaining H.T. and L.T. supply. 
Published October 28th, 1925. 


Two-station Receiver. 


Working design for a novel broadcast receiver. Published 
November 4th, 1925. 

40 Metres and Below. 
How to build an ultra short-wave receiver. Published 


July 15th, 1925. 


Four-valve Safety Receiver. 


Long-range loud-speaker reception without reaction. 
lished August 19th, 1925. 


Pub- 
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UNAUTHORISED TRANSMITTERS IN 
SWITZERLAND. , 

According to a Times correspondent, 
ten unauthorised amateur transmitting 
stations in Switzerland have been seized 
by the Geneva police. 


0000 


NORDDEICH MASTS COLLAPSE. 
During the storm which raged over Ger- 
many on the night of Wednesday last, the 
three 500ft. masts of the’ new wireless 
station at Norddeich were blown dowa. 
Fortunately no lives were lost. 
0000 


THE FAIR ANNOUNCER. 


Radio Toulouse has set an example by 
being the first. French broadcasting 
stalion to have a female announcer. The 
lady is Mile. Maddy Bertel, who occu- 
pies the post of ‘‘ speaker en second.” 

0000 | 


THE BROADCASTING COMMITTEE. 

Meetings of the Committee, appointed 
by the Postmaster General under the 
chairmanship of Lord Crawford to ad- 
vise as to the future policy in regard to 
broadcasting service, will be held on the 
Srd and 4th of December in Committee 
Room No. 4 of the House of Lords at 
4 p.m., to hear evidence to be tendered 
by the British Broadca3ting Company, 
Ltd., and the Wireless League respec- 
tively. The public will be admitted. 


ooo0oo0o ; 
MR., FORD'S WIRELESS PROSECUTION. 


Mr. Robert Moffat Ford, whose sum- 
mons at the instance of the Postmaster- 
General on the charges of installing and 
working a wireless apparatus without the 
necessary licence, has occupied public 
attention for several weeks, again ap- 
peared at the Marlborough Street Police 
Court on Thursday last. 

Having pleaded “ Not guilty ” at the 
last hearing, Mr. Ford continued his de- 
fence by questioning the meaning of the 
word ‘‘ message ” as defined by the Wire- 
less Telegraphy Act. 

The Magistrate (Mr. Mead) fined the 
defendant £10 and ordered him to pay £10 
costs, with the alternative of 11 days’ 
imprisonment in the second division. 

oo0oo0oo0o 


IRISH PORTS AND WIRELESS, 
The recent rescue of the steamer 
“ Pencisely ” in Dublin Bay through the 
agency of a wireless amateur has raised 
the question of whether adequate wireless 
facilities are available in the neighbour- 
hood of Trish ports. Should a ship get 
into difficulties a few miles out of Dublin 
the nearest land wireless station to which 

she may appeal for help is Liverpool. 
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Events of the Week in Brief Re 


R.S.G.B. DEBATE. 

Several hundred members of the Radio 
Society of Great Britain, after the de- 
bate at Selfridge’s on Thursday night, 
decided by a large majority ‘‘that the 


present system of broadcasting, as repre- 


sented by a single monopoly, is the best 
for this country.” 

Those who supported the motion con- 
tended that the B.B.C. was not a mono- 
poly so much as a centralised control, 
and that a number of- smaller organisa- 
tions engaged in broadcasting would be 
unable to pay the fees necessary to 
secure the best performers. 


WIRELESS AT THE SHIPPING EXHI- 

BITiON. The new Marconi D.F. aerial, 

now on view at Olympia. Economy of 

cost and space are both achieved with 

the new arrangement without sacrificin 

the accuracy obtainable with a large an 
uawieldy loop. 


RADIO TOULOUSE HEARD OFF CEYLON. 

A gratifying report has been received 
by the directors of Radio Toulouse to 
the effect that the station's programmes 
were picked up regularly by the crew of 
the French mail ship ‘‘ Commandant 
Mages *’ when the vessel was lying off 
Ceylon, a distance of nearly 5,000 miles. 
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BROADCASTING IN CEYLON. 
A proposal is under consideratio to 


ı instal a broadcasting station at Colombo, 


to operate on a wavelength of 800 metres. 
0000 


ITALIAN AMATEUR TRANSMITTING 
CONTEST. 

The co-operation of all amateurs is re- 
quested in connection with the Radio 
Transmitting Contest which has been 
organised b ll Radiogiornale, the 
official organ of the Radio Club of Italy. 
Great help will be rendered to the par- 
ticipators if amateurs in all parts of the 
world, and especially in America, Aus- 
tralia, Africa, and Asia, will kindly for- 
ward reports promptly to Italian trans- 
mitters whom they hear. | 

Fuller particulars of the contest ap- 
pear iu this issue undor ‘' Transmitters’ 
Notes and Queries.’’ 

oo00 


STRIKE OF WIRELESS OPERATORS. 

More than 5,000 marine wireless opera- 
tors were involved in a strike which was 
called on Thursday last by the Association 
of Wireless and Cable Telegraphists. 

The strike is understood to be against 
a proposal by the employers for a wage 
reduction of 22s. 6d. a month. Other 
points on which the Association 


“awaits settlement” relate to foreign 


service allowances, annual leave, and 
stability of employment. 

The employers’ organisations interested 
are: The Engineering and Allied Em- 
ployers’ London and District Association, 
the Shipping Federation, the Marconi 
International Marine Communication 
Company, the Radio Communication 
Company, and Messrs. Siemens Brothers. 

0000 


THE WIRELESS INSTITUTE. 

In view of the decision to ptoceed with 
the registration of the Wireless Institute, 
the following officers and members’ of 
the Council have been elected :— 

Chairman :—Mr. Nelson. 

Vice-chairman :—Mr. E. H. Turle. 

Hon. Sec. and Treasurer :—Mr. Y. W., 
P. Evans. á 

Assist. Hon. Sec. :—Mr. H. King. 

Council :—Mr. A. F. H. Beldry, Mr. 
H. W. Gambrell, Mr. C. E. Baldwin, 
Mr. J. H. Tanton, Mr. W. E. Cooper, 
and Mr. A. Woodmansey. 

The following have been appointed dis- 
trict representatives :—Mr. J. H. Tanton, 
London Area; Mr. C. E. Baldwin, S.E. 
Counties; Mr. Lowe, S.W. Counties; Mr. 
Gambrell, Midlands; Mr. Woodmansey, 
N.E. Counties; Mr. Bradshaw and Mr. 
Simpson, N.W. Counties. 

The headquarters of the Institute will 
be situated in London. 
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RADIO ASSOCIATION ANNUAL DINNER. A photograph taken at the Hotel Cecil on November 19th showing the guests 
assembled at the Radio p pordi ie em idee The chair was occupied by the Duke of Sutneriand. 


OPENING OF THE NEW OXFORD STUDIO. 


By A SPECIAL CORRESPONDENT. 


HE opening of the new Oxford Studio marks a new 
and in many ways an interesting departure in the 
B.B.C. activities. I had the opportunity, at the formal 
opening ceremony on Monday, November 23rd, of 
learning something of what may be expected in the near 
future from this ‘‘ permanent point for outside broad- 
casts,’’ as the B.B.C. engineers are disposed to describe 
it officially. 
One might at first be tempted to think that Oxford 
means nothing more than the ‘‘dry as bones” talk, 
purely academical and beyond the range of any but seri- 
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OPENING OF THE OXFORD STUDIO. Dr. A. D, Lindsay, Master of Balliol College, 
who delivered the inaugural speech on November 23rd. 
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L! 
ous students. Any such thoughts were at once dispelled 
by the simple yet earnest opening words of the Master 
of Balliol. ‘‘ Though lectures are good for us, the give 
and take of argument is more valuable. It is not the 
set speech, which can be more thoroughly appreciated 
from the printed word, but the live discussion, that is 
important.” The words are those of Dr. Lindsay. 
~ No Local Transmitter. 

Perhaps we shall look to Oxford for more “ after 
dinner philosophy,’’ but the drama and music will, I 
am assured, find a place in the Oxford programmes of 
the future. 

The new studio has no call sign, 
for there is no local transmitter, the 
microphone being linked direct to the 
S.B. board at London headquarters. 
The station is staffed from London, 
and there is no resident engineer. 

The studio is smaller than usual 
and is draped in the University 
colours. Speech and music are ampli- 
fied for tone and quality through a 
five-stage resistance capacity coupled 
amplifier of the usual shrouded pat- 
tern before being put over the land 
line to London. : 

Besides the Master of Balliol, 
who performed the opening ceremony, 
there were many distinguished men, 
representing all phases of the Uni- 
versity’s life, present at the opening 
ceremony. Admiral Carpendale, 
controller of the B.B.C., and Mr. 
Nicolls, of the Headquarters Pro- 
gramme Department, were also 
present, and the technical arrange- 


ments were in the hands of Mr. R. H. 
Wood. 
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A Section Deed to the Practical Assistance of the Beginner. 


THE CHOICE OF A RECEIVER. 

The amateur who is thinking of 
undertaking , the construction of. a 
valve receiver for the first time is 
apt to be bewildered by the multi- 
plicity of circuit arrangements which 
are open to him. Experience shows 
that the great majority of our readers 
have very little difficulty in assem- 
bling and wiring-up even the more 


elaborate sets of which detailed > 


descriptions are given in The Wire- 
less World, but our correspondence 
seems to show that a certain number 
of the totally irexpzrienced fail to 


Fi 1.—A simple single valve receiver 
$: mpl reaction. 


obtain quite the results. which are to 
be expected, due rather to difficulties 
encountered in making preliminary 
adjustments than in actual construc- 
tion. 

It is suggested that the beginner 
would be well advised at the outset 
to assemble a simple set, and by 
actual practice to acquire that elusive 


something which may best be 
described as the ‘‘ feel’’ of a 
receiver.. °If at the same time he 


learns something of the theory of 
what actually happens when the 


various adjustments are made, he . 


will soon be in a position to under- 
take with confidence the construction 
of a more ambitious instrument, and 
will probably save himself much 
vexation and possibly considerable 


IR 


‘grammatically in Fig. 1. 


expense. . If ` wisely. chosen, the 
majority of the components used will 


serve again in the new set. 


A type of receiver which may be 
recommended in 
the classical single valve detector 
with reaction, which is shown dia- 
Although 
such a set is hardly suitable for long- 
distance reception unless reaction 
coupling jis tightened excessively, 
with the consequent risk of causing 
interference by radiation, much may 
be learnt from it: The valve detec- 
tor, of course, forms the nucleus of 
the majority of multi-valve receivers, 
and high- and low-frequency ampli- 
fying units may be added to the set 
as it stands. 

Another type of racciver “suitable 
for the beginner is shown in Fig. 2. 
This is a crystal set followed by two 


stages of low-frequency amplifica- 


tion, and has the advantage that’ a 
loud-speaker may be operated from 
it up to distances of about 20 miles. 


The construction is perfectly plain’ 


and. straightforward, and, again, 
additions may readily be made to it, 
or the component parts may be made 
use of in the construction of a larger 
set. ‘ 


Fig. 2.—Crystal set with two L.F. ampli- 
£ fying valves. 


this connection is 


In spite of - the fact that construc- 
tors of .multi-valve receivers such as 
those described in detail in the pages 
of this journal may, and often, in- 
deed, ‘do, obtain good results at the 
outset without having had any 
previous experience of such work, it 
is felt that success will be more cer- 
tain if the plan recommended is 
adopted. Also, very valuable and 


Interesting experience will have been 


gained. When operating a simple set 
it is comparatively easy to assign a 
reason for any particular effect which 
may be observed ; this is not the case 
when dealing with a more complex 
instrument. | 
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SELECTING VALVES. 

It may be said, broadly speaking, 
that there are four classes of valves 
available to the amateur: those 
operating. from either two-, four-, or 
six-volt accumulators, and those with 
filaments which may be heated by a 
dry battery. © Each class has its 
advantages: and. disadvantages, and 
final decision as to which should be 
adopted, is governed by such con- 
sideration as facilities for accumu- 
lator charging, . maximum loud- 
speaker volume required, and, to a 
certain extent, on the type of circuit 
to be used. The question of initial 


. and upkeep cost is also to be con- 


sidered. 

The two-volt valves are increasing 
in popularity, and deservedly so. 
Although the current taken is not 
particularly low, the power consump- 
tion is extremely moderate. Con- 
sidered in terms of valve burning 
hours pet pound weight of accumu- 
lator, they show up well in com- 
parison with most other valves. A 
fair range of types are available, 
and for every purpose except the 
handling of abnormally large output 
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power this class may be recom- 
mended. As far as is known, 
tubular low-capacity valves with 2- 
volt filaments are not yet obtainable. 
One disadvantage is that not more 
than about four or five of such valves 
can be used in parallel with a single 
cell battery, as the small voltage 
margin available is not sufficient to 
compensate for the inevitable drop in 
voltage in the leads and internal 
resistance of the cell. 

A fairly large range of four-volt 
valves are on the market, but many 
require more power for heating than 
do those of the class mentioned 
aboye. Again, there is no large 
power valve, but this will only be a 
drawback in a few isolated cases, 
the average user being well catered 
for. 

Where expense and accumulator- 
charging difficulties are not a serious 
consideration it would seem advis- 
able to use a six-volt - battery, as 
- designers have produced valves for 
almost every conceivable purpose 
with filaments working on this 
voltage. Of course, valves with a 
lower rating may be used in con- 
junction with them if a suitable 
value of resistance is inserted in 
series with the filament lead. 
_ Strictly speaking, it is incorrect 
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practice to waste. power by using it 
to heat a resistance, but this will 
generally be preferred to the use of 
two batteries. 

Dry battery valves of the 0.06 
ampere class are almost a necessity 
for those who have difficulty in 
arranging for accumulator charging. 
They have the disadvantage that the 
filaments are rather fragile, and 
there is an.unfortunate tendency to 
overrun them. The selection of types 
on the market, as far as impedance 
values are concerned, is rather 
limited. 

The bright emitter may safely he 
said to be obsolescent, and offers no 
advantage (other than that of low 
initial cost), except, perhaps, to 
those who are able to charge their 
batteries with a minimum of trouble 


and expense. 
ocoo 


SHORT WAVE RECEPTION. 

The “ extra-short °? wavelength 
band, below, sav, 150 metres, offers 
an interesting field for experimenting, 
but unfortunately there are, at the 
present, not many telephony trans- 
missions available. Whether or no 
this will remain so is doubtful, but 
in any case the Westinghouse station 
at Pittsburgh, on 64 metres, can 
generally be counted on to provide 


DISSECTED DIAGRAMS. 
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signals quite early in the evening—a 
distinct advantage, as the stations on 
the 300-500-metre waveband seldom 
come in well until the early hours of 
the morning. The greatest interest, 
however, is provided by the short 
wave transmissions in Morse, but, un- 
fortunately, many amateurs find the 
difficulty of mastering the code is an 


insuperable one. 


The art of reading Morse at speeds 
of twenty words a minute or more 1s 
only attained after considerable prac- 
tice, but, luckily, many transmissions 
are at a speed of some twelve words 
a minute, which should not be beyond 
the capabilities of anyone willing to 
devote a little time to practice. 

Suitable receivers for these short 
wavelengths have been described in 
this journal on several occasions. 
High-frequency amplification would 
seem, at our present state of know- 
ledge, to be definitely ruled out, and 
it may safely be said.that 9§ per 
cent, of the long-distance reception 
reported in our ‘‘Calls Heard ” 
section is carried out with a valve 
detector and one stage of L.F. 
amplification. At the present time, 
a set covering the wavelengths 
between about 40-70 metres is likely 
to be the most useful, as these are 
being extensively used by amateurs. 


No. 8.—A * Neutralised ” H.F. Amplifier—Detector. - 


For the benefit of those who have not yet acquired the simple art of reading circuit diagrams we are 
giving weekly a series of sketches showing how the complete circuits of typical wireless receivers are 


Two valves, with filaments con- 
nected in parallel across an 
L.T. battery, and rheostats in- 
serted in the positive leads. 
Voltage variations induced from 


the comparatively loosely 
coupled aerial circuit into the 
tuned secondary circuit are 
applied between grid and fila- 
ment of the first vaive. 
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built up step bv step. 


The anode circuit of this valve —the circuits are 
is completed through the prim- 
ary winding of an 
former and H.T. battery. The 
tuned secondary is connected 
between grid and filament of 
the detector valve, through a 
grid condenser in conjunction 
with a grid leak. 
will normally oscillate when— 


H.F. trans- 


brought 
intotune. A neutralising wind- 
ing is added to the orimary, 
and is connected to grid oust If the transformer windings 
a small condenser, n 

such a manner as to neutralise 
when properly adjusted the 
high-frequency currents fed 
The set back through the 


N.G., 


internal 
capacity of the valve. 


The plate circuit of the detector 
valve is completed through the 
telephones and H.T. battery. 


are correctiy designed and the 
capacity of the condenser N.C. 
is suitable, the receiver will 
not oscillate over the whole of 
the tuning Tenge provided by 
the variabile tuning condensers. 
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A Review of the Latest Products of 


THE ATLAS APERIODIC COUPLER. 

A useful device for improving selec- 
tivity Without making structural altera- 
tions to the receiving set is manufactured 
by H. Clarke and Co. (Manchester), Ltd., 


Atlas aperiodic couple: for improvin 
selectivity without making structur 
alterations- to the receiving set. 


Atlas Works, Old Trafford, Manchester, 
and is sold under the name of the Atlas 
Aperiodic Coupler. . It consists of a 
totally enclosed winding of suitable di- 
mensions for inserting inside the plug-in 
coil used for aerial tuning. As the aerial 
connections are transferred from the 
aerial and earth terminals of the set to 
the terminals of the coupler, thus re- 
moving the parallel capacity of the aerial 
itself, it becomes necessary to substitute 
a slightly larger tuning coil. The re- 
ceiver must, of course, be wired with the 
tuning inductance and condenser in 
parallel, an arrangement which is now 
generally adopted. 


0000 
A NEW VALVE HOLDER. 


A useful t of valve holder is manu- 
factured by A. H. Clarkson, Ltd., 119, 
Fleet Street, London, E.C.4. It 18 well 
finished in polished ebonite and the ends 
of the sockets are recessed below the top 
to prevent accidental contact between the 
filament, pins of the valve and -the high 


Ebonite valve holder by A. H. Clarkson, 
Ltd., type V.136. 


tension connected socket of the bolder. 
Grid-plate capacity is reduced by pro- 
viding a in. hole right through the 
centre of the holder between the pins. 


oo0oo0o0. 


BURWOOD ANTI-CAPACITY 
HANDLE. 


Hand capacity effects can be largely 
eliminated and critical tuning obtained by 
the use of insulating extension handles 
attached to the tuning dials. 

The Burwood Electrical Supplies Co. 
(1924), 41, Great Queen Street, Kingsway, 
London, W.C.2, have for some while been 
marketing an extension handle of simple 
construction. This extension handle is 
particularly useful in the manipulation of 
oscillating valve sets, particularly when 
TEA to wavelengths below the broadcast 

and. . 
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Burwood extension handle for eliminating 
hand capacity effects and providing 
critical control. 
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the Manufacturers. 


THE TRUCON VALVE SOCKET. 

At one time the amateur constructor 
made his valve holders by inserting 
sockets through holes in the ebonite 


- instrument panel, and there was much 


The Trucon anti- 
capacity valve 
socket useful for 
making up valve 
holders or as 
terminal 


to be said for this simple form of valve 
holder. 

The introduction of a valve socket by 
Wates Bros., Ltd., 12-14, Great Queen 
Street, Kingsway, London, W.C.2, which 
does not make use of back nuts and 
which can easily be mounted in the instru- 
ment panel will perhaps once more 


help to popularise the home-made valve 
holder. 

The Trucon socket is shown approxi- 
mately twice full size in an accompany- 
ing drawing, and consists of a metal 
sleeve which is pressed through a hole in 
the panel and held in position by bending 
back the small extensions which protrude 
on the under-face of the panel. Connec- 
tion is made by clamping the wire into 
an extension piece, sufficient length being 
allowed to prevent overheating and 
loosening of the socket in the panel when 
soldering. 
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PYREX AERIAL INSULATORS. 
The general ddoption of Pyrex glass 
as an insulator in apparatus operating at 
radio frequencies has led to the intro- 


duction of an aerial insulator moulded in 
this maie by James A. Jobling and 
td., 


Co., Wear Flint Glass Works, 


The new Pyrex glass aerial insulator. 


Sunderland. It measures a little more 
than 3in. overall, and is stated by the 
manufacturers to withstand a strain up 
to 450 lb., a pull far in excess of that 
likely to occur with any of the usual 
types of single- or two-wire receiving 
aerials. 

Pyrex is an ideal material for the con- 
struction of aerial insuiators and other 
pons of radio equipment where permanent 

igh insulating values are desired. It 
is homogeneous and of a continuous uni- 
form structure, and so does not depend 
for its insulating properties on a surface 
glaze. Moreover it does not absorb 
water or attract moisture, and its smooth 
permanent surface prevents the collection 
of dust. It is mechanically strong and is 
light in weight, thus enabling even high- 
power transmitting insulators to be made 
with reasonable dimensions. | 

The use of Pyrex glass as an insulator 
for radio work will probably be extended, 
and may in the near future largely super- 
sede other insulating materials at present 
in use for a variety of purposes. 


TRADE NOTES. 
Aston and Mander Cabinets. 


In describing the construction of the 
Five-Vałve Neutrodyne Receiver in our 
issuo of October 28th, it should have 
been stated that the cabinet used was 
constructed by Messrs. Aston and 
Mander (1917), Ltd., for whom the sole 
distributing agents are Messrs. The 
Compton Electrical and Radio Trades 
Supplies, 63, Old Compton Street, 
London, W.1. 

oooc 
An International Catalogue. 

A copy of the 68-page illustrated cata- 
logue of British and American wireless 
apparatus, issued by Messrs. Will Day. 
Ltd., 18 and 19, Lisle Street, Leicester 
Square, London, W.C.2, will be for- 
warded by the Company to any reader on 
receipt of 6d. to cover postage. The cata- 
logue is free to callers. A review of this 
interesting publication appeared in The 
Wireless World of November 18th. 
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“N. & K.” Headphones. 

It is mteresting to note that Messrs. 
Neufeldt and Kuhnke, of Kiel. whose 
diving apparatus has been employed in 
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_C.A.V. LOUD-SPEAKER. 

The high reputation which C.A.V. 
loud-speakers enjoy is the outcome of 
sound design and good workmanship, 
coupled with many minor constructional 
features. 


The standard model here illustrated is ’ 


capable of producing sufficient volume to 
make it suitable for use in large halls 
and general use out of doors where con- 
siderable volume is required. An in- 
teresting feature in design is the manner 
in which adjustment of the distance 
between diaphragm and the pole pieces 
is obtained. The diaphragm is attached 
to the cap of the base, which, when 
rotated, gives a fine adjustment by 
operating in a fine thread. 

Other models include the 
and ‘‘ Tom Tit.” 


« Junior ” 


Standard modei C.A.V. load-epeaker. 


the search for the ill-fated submarine 
M1, are the manufacturers of the well- 
known ‘‘N. & K.” headphones and loud- 
speakers. 


ooo0oo 


A Burndept Film. 


Leading cinemas throughout the country 
are now showing, or will shortly show, 
the new Burndept cartoon film, which 
depicts the career of ‘‘The King of 
Hearts.” His entertaining adventures in 
association with Burndept valves will 
interest all wireless enthusiasts. 


BOOKS RECEIVED. 


“Wireless Telegraphy ’’: James Bow- 
man Lindsay and other pioneers of inven- 
tion, by A. H. Millar, LL.D., with a 
foreword by Senator Marconi. 96 pp. with 
8 illustrations, published by Malcolm C. 
MacLeod, Glasgow, Price 3s. net. 


“ Variations of Apparent Bearings of 
Radio Transmitting Stations.” Part IT. 
—Observations on Fixed Stations, March, 
1922— April, 1924. By R. L. Smith-Rose, 
Ph.D., M.Sc. (Radio Research Board 
Special Report No. 3.) Published by 
H.M. Stationery Office. pp. 107, with 32 
diagrams. Price 4s. 6d. net. 
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NEW TYPE VARIABLE GRID LEAK. 

Many are the endeavours that have 
been made to design a variable high- 
resistance suitable for use as -a variable 
leak in conjunction with a condenser 
used in the leaky condenser method of 


The Success variable grid leak. 
o 


rectification. The difficulty of making 
such a component has only been partly 
solved when semi-fluids are used to 
form the high-resistance material, for 
they can rarely be relied upon to remain 
constant in value. 

The New Success variable gridleak in- 
troduced by Beard and Fitch, Ltd., 34, 
Aylesbury Street, London, E.C.1, makes 
use of a strip of fiexible resistance 
material winding on a brass centre and 
pulling against a tension spring. 

Being a product of a firm of engineers 
who specialise in gear-catting, the 
mechanical design and- workmanship are 
up to a high standard. A clean outside 
moulding measuring a little more than 
tin. in diameter carries a centre brass 
piece which is rotated by the knob on 
which a strip of cloth-like material is 
wound, puiling against a coiled spring 
held in position in a circalar recess. 
This component takes up very little space 
on the panel, to which it is attached by 
a one-hole fixing. 


CATALOGUES RECEIVED. 


‘‘Marconiphone Company, Ltd.” (Mar- 
coni House, Strand, W.C.2). Publication 
No. 425, deacribing the “ Ideal ” range 
of transformers. 


oo 098 
“ British Thomson-Houston Co., Ltd.” 
(Coventry). Pamphlet dealing with 


B.T.H. low-frequency transformers. 
oo0oo0oo0o 


“ Attaix, Lfd.” (36, Bernard Street, 
Southampton). Price list of “ Attaix ” 
components and accessories, and of the 
“ Adaptolite ° four-valve set. 

o0o0o0°o 

‘Service Radio Co., Ltd.” (67, Church 
Street, Stoke Newington, N.16). Descrip- 
tion and price list of “Service ’’ acces- 
sories. 
0000 p 

“H. Clarke and Co. (Mchr.), Ltd.’ 
(“ Atlas’? Works, Old Trafford, Man- 


chester). INustrated catalogue of 
“ Atlas” radio components. 
ooo0o0o 
“Hart Collins, Ltd.” (383, Bess- 


borough Street, London, 8.W.1). Bro- 
chure relating to the Hart Collins range 
of wireless receivers. 
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Inductance in Alternating Current Circuits. 
By N. V. KIPPING and A. D. BLUMLEIN. 


NE, as a rule, hears A.C. voltages spoken of as 


so many volts, and A.C. currents as so many ` 


amperes. This, at first, sounds absurd, because 
one may justifiably argue that the current is constantly 
changing. At some instants there is no current at all, 
at other instants there may be quite a large current in 
one direction, and a fraction of a 
second later it may flow in the other 
direction. This is perfectly true, but 
the frequency of alternating currents 
is such that we are seldom interested 
in their instantaneous values, but 
only in an average value, which re- 
presents the effects it produces. ‘This 
average value: has, therefore, been 
chosen so that 1 ampere A.C. re- 
quires the expenditure of as much 
power as 1.ampere D.C. to drive it 
through a given resistance. A.C. 
amperes and A.C. volts, therefore, satisfy Ohm’s law. 
Thus an_A.C. voltage of 6 volts will drive an alternating 
current of 3 amperes through a resistance of 2 ohms. 
The power expended will be 18 watts. We therefore see 
that where a circuit contains only resistance, A.C. is in 
every way equivalent to D.C. It is, in fact, quite com- 
monly used for lighting systems; electric lamps of roo 
volts rating are, then, suitable for either 100 volts D.C. 
or 100 volts A.C., 
value that we have described. For the wave-shape shown 
in Fig. 1 (this is called a sine-wave), the average value 
of current used for measuring purposes is about two- 
thirds of the maximum or peak value. 

Now, as we have already seen, inductance in an elec- 
tric circuit opposes any rapid change of the current flow- 
ing. If the current is D.C., the only effect of induct- 
ance on the circuit takes place when the current is 
switched on or off or is changed, but if the current is 
A.C. and is therefore constantly changing, the induct- 
ance has considerable effect, and, the more rapid the 


Fig. 1.—Sine-wave of alternating current. 
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The objectsof this series of articles isto : 
present to the reader in simple form the : 
elementary laws of electricity and mag- : 
netism, in order that he may be in a 
posttion to read and understand the more 
specialised articles appearing in this 
journal from time to time. 
The present section deals with the effect 
of inductance on alternating currents 
and concludes with notes on the principle 
of the transformer. 
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this latter voltage being the average 


changes—1i.e., the higher the frequency of the A.C.—the 
greater is the effect of the inductance. 

Inductance, however, does not only have this retarding 
effect on alternating currents, but also has a definite re- 
ducing effect. In Fig. 2 is drawn a picture of an A.C. 
voltage wave of 20 volts from-an alternatos which we 
shall suppose to be connected to an. 
inductance, with a resistance in series 
of one-tenth, or 0.1, of an ohm. We 
know that if this voltage were D.C., 
the current forced through the resist- 
ance and inductance would be 75 = 
200 amperes, though if the induct- 
ance were very large it might take 
several seconds to reach this value. 
But, as the voltage is alternating, we 
can see at once that the instantaneous 
value of current will never have time 
to rise to its maximum, as, long be- 
fore it has reached that point, the direction of the volt- 
age will- have reversed and will be pushing the current 
in the other direction. 

In Fig. 2, then, the dotted line represents the alter- 
nating current produced in the inductance, supposing 
that the switch chances to be ai at the moment when 


VOLTAGE WAVE 


~—e TIME 
C A.C. CURRENT WAVE 


Fig. 2.—Curves showing the effect of an inductance on the cur- 
rent in an A.C. circuit. 


the voltage is at its maximum value in one direction (A 
in the figure). 

Let us follow in detail how the current shown by the 
dotted line is produced. At the point A, when the switch 
is closed, no current is flowing. During the first quarter 
cycle, from A to B, the voltage from the alternator is in 
ae positive direction, and the current in the inductance 
builds in a positive direction, as shown by the curve 
A'B’. But by the time it reaches B’ the voltage has 
dropped to nothing, so that the current ceases to build 
up. At this point the voltage reverses and becomes 
negative, and tends to make the current build up in a 
negative direction correspondingly. It must first stop the 
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current which is already flowing, and in the figure we 
see that this has happened when the toltage is at C. It 
may be noticed, though, that for a quarter of a cycle the 
A.C. voltage has been undoing the work it did in the 
first quarter cycle in building up the current wave. After 
this the whole process repeats itself, only in the reverse 
direction, as the point C corresponds to the point A, 
except that it is negative. 
peats itself, and the same kind of thing can easily be 
traced out as far as we like to go. It is not essential to 
turn'on the switch when the A.C. voltage is at its maxi- 
mum positive value, as at the point A. This: was only 
done for the sake of easy demonstration. 

To summarise, the introduction of inductance into an 
A.C. circuit not only causes a lagging behind of the 
current wave, but also causes a definite reduction of its 
value. Resistance in an A.C. circuit causes the reduction 
in value of the current without causing it to lag behind 
the’ voltage, and acts just the same as it will in a D.C. 
circuit. _ 

Even if the inductance_has no ap- 
preciable resistance through being a 
coil of heavy wire, it yet has the 
reducing effect on the A.C. wave. 
We already recognise the lagging 
effect as being characteristic of in- 
dluctance, and the reducing effect as 
being characteristic of resistance. 
This leads us to the conclusion that, 
although an inductance may have 
practically no resistance in a D.C. 
circuit, yet it may have the effect of 
a resistance (as well as of an in- 
ductance) in an A.C. circuit. Like 
any other resrstance effect, this may 
be measured in ohms, but, to distin- 
guish this A.C. inductance resistance 
from D.C. resistance, it is talked of 
in ‘‘ reactive ohms ” or as so many ohms reactance. The 
word ‘‘ reactance ’’ is used because the effect of the in- 
ductance is not so much a pure hindering effect on the 
current (as with a resistance) as a reaction to the ten- 
dency of the current to alter. | 


Calculation of Reactance. 


Reactive ohms follow Ohm’s law. For instance, an 
A.C. voltage of 2 volts will push an A.C. current of 
4 ampere through a reactance (i.e., inductance) of 4 
ohms. It must, however, be remembered that reactive 
ohms and D.C. resistance ohms cannot be added directly 
for the purpose of calculation, but in most circuits, espe- 
cially in wireless, one is generally so much greater than 
the other that the smaller can be neglected for calcula- 
tion purposes. 

We have spoken of inductance both in henries and in 
reactive ohms. It will be clear that the hindering effect 
of inductance gets greater as the frequency of the A.C. 
voltage gets greater, and consequently the inductance 
will have a different reactance at different frequencies. 
The measure ‘‘henries ’’ does not take account of fre- 


quency, but merely measures the potentialities of induct- | 


ance when put in an A.C. circuit. 
A 36 
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This process, in turn, re-— 


Fig. 3.—Typical intervalve transformer for 
stepping up the voltage between L.F. ampli- 
fying valves. 
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mathematically minded, we append a simple formula for 
calculating the reactance which an inductance will pro- 
duce at any frequency, assuming its resistance to be 
negligible. ) j 
á X=27fL, 

where X = reactive ohms, 

L =inductance in henries, 

f = frequency in cycles per second, 

m ='3.14, etc. 


£ 


The Alternating Current Transformer. 

When talking of inductance and mutual inductance in 
a D.C. circuit, it was explained that, by suitable mutual 
inductance, a high voltage could be induced in a circuit. 
By using A.C. in the first circuit, thus replacing a mere 
interruption of D.C. by a continually varying current, 
the induced voltage in the second circuit will be an A.C. 
voltage, and not just a momentary effect. The value of 
the voltage depends on the value of the inducing current 
and on the arrangement of the turns of the coils. If 
the second circuit has a large number 
of turns, the induced voltage in the 
second circuit will be greater than 
the inducing voltage in the first cir- 
cuit, provided the resistance is not 
too great. . 4 

This device for producing a change 
in A.C. voltage is called a trans- 
former. <A transformer can be de- 
signed to alter an inducing voltage 
to any other voltage needed within 
very wide limits, whether higher or 
lower. Roughly, it is true to say that 
if the second circuit, or secondary, 
has five times the number of turns 
of wire in the first circuit, or primary, 
then the step up of voltage due to 
the transformer will be five times, 
and so on for any other ratio. Of 
course, no gain in power is obtained with the use of a 
transformer, as, although the voltage in the secondary is 
higher than that in the primary, the current is corre- 
spondingly lower. In the case we gave, the current 
obtainable in the secondary is one-fifth that in the 
primary. 

Transformers will not operate in D.C. circuits, as 
steady currents produce no inducing effects in the secon- 
dary, and D.C. voltages cannot be stepped up or down 
without expensive machinery. The possibility of trans- 
formation of voltages constitutes one of the great advan- 
tages in favour of the use of alternating currents. 

To give an example, to transmit a large quantity of 
power, it-is more economical to use a large voltage and 
smal] current, than a small voltage and large current, 
because the size of conductor necessary in the latter case 
would be greater. Power is therefore transmitted at a 
high voltage and stepped down by a transformer to a 
voltage safe for domestic use. 

Fig. 3 shows a photo of a typical wireless transformer. 
The coil windings are linked through an iron core, so 
that an easy path is provided for the lines of force, and . 
a large number of linkages may be produced. 

(To be continued.) 
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An Easily Constructed 
Set Tuning from 50 
to 100 Metres. 


By F. H. HAYNES. 


of American broadcast than to most foreign trans- 

missions owing to the enormous distance covered, 
and more especially by reason of the fact that the pro- 
grammes arc delivered in the English language. During 
last winter the more skilled amateurs made a practice 
of listening to the Westinghouse Station at Pittsburg, 
KDKA, for it was found that with any well designed 
short wave set, the transmission then sent out on 65 
metres with an aerial energy of 1.5 kW. could be easily 
tuned in. i 


Considerations in Design. 
The set to be described was designed essentially for 


the reception of long-range short wave telephony and 
for the interception of amateur transmissions on the short 


P et Amer more interest attaches to the reception 


wave band 5o to 100 metres. Although the design | 


adopted is a very simple one’ and the most elementary 
circuit principle employed, it is the outcome of a good 
deal of listening-in with short wave receivers developed 
especially for use in conjunction with a transmitting set. 
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Typical short wave receiving circuit suitable for tuning over a 
limited wavelength range. 
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The writer has described from time to time a'number of 
short wave sets making use of special methods to provide 
smooth reaction adjustment and. with circuit arrange- 


` ments based upon the well-known Reinartz and Weageant 


principles in which an additional series variable condenser 
is connected in the detector valve plate circuit to give 
better facility for controlling regeneration. 

It must not be overlooked that the ratio of capacity to 
inductance in the tuned circuit and the harmonic relation- 
ship between the natural wavelength of the aerial used 


and the wavelength to which the closed circuit is tuned . 


governs the reception from particular distant localities. 
When making up a short wave set three essentials pre- 
sent themselves. Firstly, the apparatus employed in 
the tuned circuit in which losses increase proportionally 
with the oscillation frequency must be carefully selected. 
The tuning coils must be of good design and possess low 
self-capacity with a minimum of solid dielectric material 


in proximity with the turns, while moving and fixed plates 


of the tuning condenser must likewise be supported in a 
manner to minimise losses. The second consideration is 
the adoption of a layout of the components so that hand 
capacity effects will not he produced in the process of 
tuning, while the wiring up of the apparatus in the oscilla- 


tory circuits can be carried out with short and direct- 


leads. 
Obtaining Reaction. 

The other point of importance is the method by which 
self-oscillation is set up and critically controlled. It is 
often pointed out that by feeding the plate current of 
the valve through a choke coil and connecting a variable 
condenser in series with the reaction inductance a 
smoother control of reaction is obtained. Whether or 
not this is the case depends entirely on the capacity and 
inductance values of the reaction circuit, and given a 
reaction coil carefully adjusted in size the simple oscil- 
lating circuit shown in the accompanying diagram will 
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-KDEA Short Wave Receiver.— 
be found easy to operate and will produce 
signal ‘strength at least equal to the choke .* 
feed circuit. This latter arrangement 
should be employed in receiving sets which 
are tunable over a wide range, and in 
which it becomes necessary to alter the 
constants of the reaction circuit. Thus, 
in an ‘‘ultra ” short wave .receiver oper- 
ating, say, from 15 to 50 metres where the 96}. 
wavelength at maximum is 34 times that at 1, 
minimum the choke feed with series reac- 2% 
tion condenser is recommended ; and simi- 
larty, in the case of a set designed to 
efficiently tune from 50 to 200 metres where 
the frequency change is still considerable. 
The wavelength range in this instance is 
about 50 fo roo metres, and a fixed value . 
reaction coil provides the necessary reaction 1% 
ae 16 
control, though it is necessary to operate 
both the, reaction coupling adjustment and 
the tuning condenser simultaneously. The 
two adjustments moving together systemati- 
cally are, however, easily manipulated. It 
becomes imperative, of course, to experimentally deter- 
mine upon the best size for the reaction coil. This will 
depehd upon the size of the aerial and its tightness of 
coupling with the closed circuit, the properties of the 
valve employed, the extent of damping set up by the 
grid condenser and leak rectification and the normal work- 
ing H.T. potential. Using a V.24 type valve, a plate 
potential of 45 volts, with a 6-volt filament battery and 
with filament rheostat and grid condenser and leak con- 
nected up as shown, it was found that best reaction 
contro] was obtained with four turas removed from the 
reaction winding with which the tuner is fitted. If a 
QX valve is substituted, the plate potential should be 
about 60 volts. Inter-electrode capacity in the valve tends 


%e 


to make the circuit oscillate, and thus better control is 


obtained by using the low-capacity tubular types. 
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The layout of the components on the baseboard. Ample room is allowed for the 


substitution of other types of components, though apparatus should not be brought 
too close to the coils. 
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POETE 
Positions and sizes of holes in the front pand. A, 3/8in.; B, drill according to condenser 
template ; C, 5/16in.; D, 3/16in.; 


` on the right-hand side to simplify wiring up. 
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E, 1/8in. and countersunk ; F, 1/8tu. 


It will be seen that the tuning coils are constructed so 
that when assembled the windings are at a sufficient dis- 
tance behind the panel to prevent changes of tuning by 
hand capacity. The tuner is placed on the left-hand 


side of the panel so that it can be operated without the 


hand approaching too close to the grid and plate connec- 
tions of the valve and other apparatus. The aerial and 
earth terminals, which are on the left of the panel, will be 
found to be almost unaffected by stray capacity. On the 
right of the panel is the tuning condenser, conveniently 


‘situated so that it can be critically operated with the 


wrist resting upon the table. The clips of the V.24 valve 
are attached to the centre of the panel with the grid clip 
The fila- 
ment rheostat is immediately ‘beneath it, and’ one fitted 
with a vernier adjustment will be found exceedingly 
useful, as it will prov ide an additional 
reaction contro] by giving a very critical 
regulation of filament brightness The 
note-magmfying valve is not fitted with a 
vatiable rheostat, and a suitable value of 
filament current is obtained by means of a 
spiral of resistance wire permanently con- 
nected in the wiring. The general arrange- 
ment consists of attaching the tuning and 
detector valve apparatus to the ebonite 
- front panel so that it can be wired up with 
short and rigid leads, whilst the mete- 
magnifying apparatus and battery ter- 
minals are carried op the baseboard and 
joined together with indiarubber covered 
No, 22 wire passing beneath the base- 
board so as to be remote from the H.F. 
apparatus. 


- 


Constructional Details. 


The cabinet is a standard one, and the 
beginner without workshop facilities would 


-do well to have the jin. panel fitted by 
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his local dealer. In rubbing down, a hori- 
zontal straight line finish as produced 
with medium carborundum paper is prob- 
ably to be preferred to a uniform matt. 
A baseboard is supplied with the cabinet, 
and two rin. strips raise it sufficiently for 4 
the underneath wiring, and also g 
strengthen the fixing to the panel, so 
that metal angle brackets can be dis- 
pensed with. These runners, which 4$ 
also prevent the baseboard from Ay 
warping, are attached with rin.x ‘4 
No. 4 countersunk brass wood 
screws, three at each end, and four 
similar screws along the front, with 
an additional one at each end, join 
together the panel and baseboard. Yaw 
The positions for the components Ag 
on both the panel and base- ye. 


Pan 


board are . shown in the SOB ES 
drawings on the previous a > 
page and the constructor asean 
is not required to build | 
any components other | 


than the choke coil, which =~ sts, Sarre The 
consists either of a card- aai] 


= : The parts are arranged to give simple and direct wiring of the tuned circuit. ‘ne i ant 
board or ebonite tube Thin. terminal strip supported on two pieces of wood and connected up through holes Ps $ 
in diameter plugged at one in the back of the cabinet is easier to construct than the vertical terminal strip aud 


t ith flush fitting. 
end and wound with two bas ush fitting 


sections of No. 36 D.S.C. wire, both windings being in is further simplified by substituting the usual flush-fitting 
the same direction and each spool consisting of forty back terminal strip with a row of baseboard terminals 
turns. No tapped holes are required, and construction carried on two wooden blocks, the connecting leads to 
the batteries passing through 
holes in the back of the cabinet. 
Unless the special type of ter- 
minal shown in the illustration is 
employed, tags should be ın- 
serted under all nuts. Connect- 
ing tags are required also, under 
the back nuts used for securing 
the V.24 valve clips. The tuner 
is easily attached in position 
with the aerial coil uppermost, 
and it will be found that the 
screw of the lower dial indi- 
cator passes right through the 
ebonite mounting piece attached 
to the coil. The particular type 
of condenser used is fitted with a 
centre nut for securing it to in. 
panel, and must, therefore, be at- 
tached by means of the three 
screws supplied with it, making 
use of the paper template. In- 
structions are given with the 
reduction gear dial showing 

the method of attachment. 

The components on the base- 


WS seco 


A board are held down with 
black round-headed screws. 
This view shows the baseboard layout. The clips which give 
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KDKA Short Wave Receiver.— 
support to the condenser bridging the 
primary of the transformer may need a 
little adjustment to obtain a good grip. 
No. 16 tinned copper wire is be by 
the shortest path to wire up the front 
panel, while most of the battery connec- 
tions are made beneath the baseboard as 
shown in the practical wiring diagram. 


Aerial and Counterpoise. 


For the best results the aerial should 
not exceed 6oft. in length, and the far 
end should be as high as possible. A 
well-insulated counterpoise falling away 
to the far end to a height of, perhaps, 
1oft. above the ground has been found 
to produce the best results for short wave 
reception. A short earth-connected wire 
may be connected to the earth termina] 
‘beneath the condenser dial to further 
stabilise the working of the set, though, 
if it is found to impair reception, should 
be abandoned, and.it then becomes important to insulate 
the H.T. and L.T. batteries from earth and to connect 
them up with short leads. 

The construction of the particular instrument shown 
was completed on November 14th anıl brought into opera- 
tion late that night. KDKA was received at good 
strength on two pairs of telephones in the early morning 
of Sunday, the 15th, though the atmospheric conditions 
were, perhaps, not too favourable. The signal strength 


The grid batte 
(No. 28 * Eur 


is held in position with a 
on test. 
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thin piece of leather strap. A spiral of resistance wire 
a’’) is connected in the filament circuit of the L.F. valve and should be adjusted 
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The leads on the underside of the baseboard. Reference letters show the contiauation 


of leads in the diagram on the next page. 


was constant, and the speeches which were being relayed 
easily understood, which is a more severe test than the 
reception of musical items. 


Method of Tuning. 


The tuning process consists of adjusting the reaction 
coil to a position of minimum coupling, yet keeping the 
circuit so that it is definitely oscillating, as is discerned 
by ne picking up of carrier waves on many settings of 

z the tunin condenser. 
With one hand on the re- 
action coupling control, 
ang the other operating the 
condenser knob, the two 
dials can be rotated with a 
little practice, so that self= 
oscillation is just main- 
tained. The need for a re- 
duction gear for operating 
the condenser will be at 
once appreciated, and one 
is reminded that the same 
effect cannot be . obtained 
with a vernier plate con- 
denser, as signals will be 
missed when wusing the 
coarse . movement. When 
the required carrier wave 
has been tuned to, the re- 
action coupling is further 
loosened, following with 
the conaengei: to the silent 
point. 

KDKA transmits on the 
wavelength of 64 metres 
and usually at the follow- 
ing times: 11.15 p.m., 
1.10 a.m., 2 2.m., closing 


down at about 3 a.m. 
G.M.T. 
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KDEA Short Wave Rec:iver.— 


: COMPONENTS REQUIRED. 


Pranco short wave tuner, 50/200 metres. 

; (Peranne and Co., Ltd., Diamond Works, 

; ale Park Road, Church End, Finchley. 
ner Tully variable condenser, 0°00025 

m 

: Set of clips for V.24 valve. (Marconiphone 

i Co., Lid.) 

: Benjamin valve holder. 

: Pelican geared dial, 

Cabinet for panel, 12in. x 8in. (Compton 
Electrical and Radio Trades Supplies, 
63, Old Compton S:eet, W.2.) 

Ebonite panel, 12in. x 8in. xX jin. 

10 terminals. (Belling & Lee). 

M-L intervalve transformer. 

Barndept filament rheostat, 7 ohms. 

T.C.C. condenser, 1 mfd. 

Condenser 0-00025 (Dubilier type 600, with 
clips for leak.) 

Condenser, 0°001 mfd. with clips (McMichael). 

Grid battery (Hellesen). 

2 Wander plugs for grid battery. 

3 Dial indicators (Decko). 

Grid leak, 2 megohms (Dubilier). 

din. ebonite tube, Ijin. diameter. 

Ebonite for terminal strip. 

: Small quantity of No. 36 D.S.C. 

: 3 yds. No 22 indiarnbber covered wire 

: (Ripaults). 

: Small quantity of No. 16 tinned copper wire 

: for wiring up. 

: Lengih of resistance wire, No. 28 Eureka 


E 


SCOUNTERPOIS 


o O 
EARTH TELEPHONES 


: -The total cost of all the components men- 
: tioned above is less than £6, and a con- 
siderabl: saving can be effected if desired 
by substituting less expensive but reliable 
components and dispensing with the 
polished mahogany cabinet. The cost can 
then be brought down to a little over £2. 


Practical wiring of the front panel and baseboard connections. . 


Another American telephony transmission is made by 
the high-powered experimental station of the General 
Electric Co., Ltd., of America. 

The station 2X AF does not operate eai, but 
periodically relays the programmes of WGY on a wave- 
length of 41.88 metres, with an input power up to 
50kW. This transmission was heard between 11 p.m. 
and 1 a.m. on November 23rd, 24th, and 25th. The 
wavelength is below the minimum tuning range of the 
set here described, which is intended to embrace the 
amateur wavelength of 90 metres. By the removal of 
three of the turns, however, from the centre of the 
secondary coil, the tuning range may be brought down to 
40 to 85 metres. 


see 
Pam ares cscs 
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* * * 


A further design for a short wave set with a tuning 
range of 30 to 65 metres and suitable for use on the 
now much used amateur transmitting wave band of 45 
etails of the cabinct. The holes and fitting of the guide pi : : . 
Detalls of tne cote the Only changes neceseary. he guide pieces ty so metres will be described in an early issue. 
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/ 
Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


Kensington Radio Society. : 
At the Society’s November meeting Mr. 
Maurice Child gave his very popular lec- 


ture on ‘‘ High Frequency.” Numerous 
scientific experiments, all of which proved 
successful, greatly added to the interest 
of the lecturer’s remarks. On December 
3rd a representative of Messrs. S.- G. 
Brown, Ltd., will lecture on ‘‘ Modern 
Headphones and Loud-speakers.”’ 

Hon. Secretary : Mr. herbert Johnson, 
81, Cromwell Road, Wimbledon, S.W.19. 


0000 


Barnsley and District Wireless 

Association. : 

A feature of the Society's Second 
Annual Dinner at the Arcadian Res- 
taurant on October 20th was the highly 
appetising menu. Included in the items 
were High-tension Chicken (10,000 volts 
on the plate), Valve Resistance Creams 
(particularly smooth in action), and 
]oud-speaker Cheese (non-resonating). A 
very successful evening was spent, an 
excellent musical programme being con- 
tributed by a number of the members. 

An attractive syllabus of fixtures has 
been prepared for the winter months. 
Prospective members should communicate 
with the Hon. Secretary, Mr. W. Pea- 
cock, 28, Park Grove, Barnsley. 


oo0oo0oo0 


Iiford and District Radio Society. 
By kind permission of the B.B.C. two 


parties of members were enabled to visit 


the studio and control room at 2LO, and 
also the transmitting station in Oxford 
Street, the first party on November 11th 
and the second on November 16th. The 
parties were very courteously conducted 
round the station by a member of the 
B.B.C. staff, who carefully explained the 
apparatus and jts operation. Of par- 
ticular interest to the transmitting mem- 
bers was the very systematic manner in 
which broadcasting is carried out. 

With the permission of the B.B.C. the 
Society is arranging.in conjunction with 
the whole Essex Grono to organise a 
large party to visit Daventry (5XX) in 
the near future. 

Hon. Secretary: Mr. David 8. 
Richards, ‘‘Swinford,’’ 50, Empress 
Avenue, Ilford. 

oo0ooo 


Muswell Hill and District Radio Society. 


An extremely practical lecture and 
demonstration was recently given before 
the Society by Mr. R. G. W. Garvey, 
AMLME, assisted by his sons. The 
subject of the lecture was ‘‘Construc- 
tion.” Every phase in the building of a 
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receiver was dealt with thoroughly, from 
the marking of the ebonite to the com- 
pletion of the wiring; finally, an excellent 
demonstration was provided with a three- 
valve receiver. 

An excellent programme has been pre- 
pared for the winter session, and a warm 
invitation is extended to new members. 
Particulars of membership are obtainable 
from the Hon. Secretary: Mr. Gerald S. 
Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. 


o0o000 


North Middlesex Wireless Club. 

Every experimenter reaches a stage, 
sooner or later, where quantitative work 
becomes a necessity. Valuable assistance 


in this direction was given to experi-; 


menters in a lecture delivered at the 
Club’s last meeting by Mr. E. Laister, 
who took as his subject: “ Simple High 
Frequency Measurements.” 

Increased interest was given to the lec- 
ture by the practical demonstrations given 
with an oscillating valve circuit which 
could be brought into resonance with the 
circuit to be tested. 

A variable condenser was first cali- 
brated with a fixed condenser of a known 


t PP ee eee eee eee eer ee ee eee Teer re eee ree ee | 
2 . 
. 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER ?nd. 


Institution of Electrical Enginrers. Wire- 
less Section.--At 6 p.m. (light refresh- 
ments at 5.30). it the Inatitution, 
Savoy Place, W.C.2. Lecture: “The 
Performance of Amplifiers,” by Mr. H. 
A. Thomas, M.Sc. 

Barnsley and District Wireless 4sxoviation, 

. —dt 8 pm. At 22, Markrt Street. 
Lecture: “Sound and Wireless,” by 
Mr. D. W. Milner, B.Sc. 


Golders Green and Hendon Radio Society. 
—At 8 pm. At the Club House, 
Willifeld Way, N.W.11, Lecture: 
“Fundamental Principles of Radio Re- 
ception,” by Mr. Maurice Child. 


THURSDAY, DECEMBER 3rd. A 
Kensington Radio Society. — Lecture: : 
“ Modern Headphones and Loud 
Speakers,’ by a representative of 

Messrs. S. G. Brown, Ltd. 


Walthamstow Amateur Redio Society. - 


Lecture: “Short Waves," by Mr. G. 
A. V. Sowter, B.Sc. 
MONDAY, DECEMBER 7th. 


* Valyec 
Whil- 


Swansea Radio Society.—Lecture: 
and Crustal Circuits,” by Sir A. 
ten Biown, K.B.E.. M.lnet.M.E. 

Hackney and District Radio Socicty.—At 
8 p.m. At Holy Trinity Institute, 
Mayfield Road, Dalston Junction. 
Demonstration cf unique two-valrve re- 
ceiver, by Mr. F. H. Spiller. 


TUESDAY, DECEMBER 8th. 
Bolton and District Radio Society. .Demon- 
stration by Radio Com munication Co., 
Ltd. (Provisional.) 
Lewisham and Bellingham Radio Society. 
‘More Experiments.” 


. 
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All photographs published will be paid for. 


capacity. Then, using a chart prepared 
for the calibrated condenser, capacity and 
inductance measurements were easily 
made, employing the ordinary formula of 
wavelength, inductance and capacity. 

Other demonstrations given by Mr. 
Laister were the measurement of aerial- 
earth capacity, and the self capacity and 
inductance of coils. . 

Hon. Secretary : Mr. H. A. Green, 100, 
Tellatt Grove, Wood Green N.22. 


0000 


Sheffield and District Wireless Society. 


‘* Wireless in Relation to Music’’ was 
the title of an interesting lecture delivered 
by the Hon. Secretary, Mr. T. A. Blower, 
on November 6th. 

Comparing sound and electro-magnetic 
waves, the lecturer showed illustrations 
of wave formations as produced by various 
musical instruments and their super-imposi- 
tion on the transmitted radio carrier wave. 
The effect of overtones or harmonics on 
the quality of the resultant sound was 
also pointed out, and was the subject of 
a number of fascinating experiments. 

The lecture was followed by a healthy 
discussion on the faithful reproduction of 


musical sounds by amplifiers and toud-— 


speakers. 

On November 13th the second of a series 
of elementary lectures was given by Mr. 
F. Lloyd, M.Eng., on “ Ether Waves— 
Continuous, Damped and Modulated.’’ 
These lectures are proving of great. assis- 
tance to old and new members and, as in 
past sessions, are well attended. 

Hon. Secretary: Mr. T. A. W. Blower, 
Dept. of Applied Science, St. George’s 
Square, Sheffield. 


0000 


Radio Society of Norway. 

All the Norwegian radio clubs are now 
grouped under the Norsk Radio Forbund 
(Radio Society of Norwav), of which the 
President, Mr. C. Boédtker, is a member 
of the board of the Oslo Broadcasting 
Company. | 

The Hon. Secretary is Mr. Harald 
Thaulow, Jernbanetoriet 4, Oslo. 


oo00 


Lewisham and Bellingham Radio Scciety 

Some fascinating experiments were 
carried out on November 17th, when a 
number of Continental broadcasting sta- 
tions were tuned in with a single-valve 
reaction set, using valves of different 
makes. Many of the valves employed 
showed unsuspected qualities. 

Hon. Secretary: Mr. C. E. Tynan, 62, 
Ringstead Road, Catford, S.E.6. 
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ay ee It is suggested that a listener who uses 
E. AS a crystal set should pay a licence fee of 
An EN five shillings only, as against the con- 
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The Thousandth Programme. 

Glasgow station’s broadcast of its 
thousandth programme, on November 
30th, is a reminder of the small percentage 
of breakdowns that the various stations 
experience in the course of their work. . 


0000 
Less than Two Minutes’ Break. 

Glasgow listeners, for example, have 
been without service for only .03 of an 
hour during broadcasting hours since 
January 1st ree and the enforced silence 
on that one occasion, when the station was 
automatically closed down, was not due 
to any engineering fault, but owing to the 
pedestal on which the microphone rested 
shedding one of its legs as the announcer 
was about to move the apparatus to 
another part of the studio. 


oooo 
Two Hundred Engineers. 

The aim is to secure a clean bill of 
engineering health at all the stations, and 
the staff has consequently grown beyond 
all expectations. Two years ago the 
B.B.C. had about twenty engineers. When 
the broadcasting scheme was originally 
planned it was proposed to run a main 
station with two engineers, but it has 
been found in practice that six or more 
are required for each station. The total 
engineering staff is now two hundred, and 


there are possibilities that it will grow 


still further. 

à ooo0o 
Daventry Engineers. 

Daventry, even at the present stage, 
when there is not the great pressure that 
will be felt when the interchange of pro- 
grammes with the United States of 
America is in full swing, requires eight 
engineers working about seventy hours a 
week. With a station of the power of 
5XX, eight hours extra are occupied 
weekły in starting up. The station must 
be run for more than half an hour in the 
morning with the power half on and 
gradually increased ; for it would be fatal 
to the water-cooled valves to put on full 
power immediately. 


oo0oo0oo 
The Cost of Broadcasting. 

The expense of broadcasting, in other 
words, is not lessened because there are 
more users of cheap receiving apparatus. 
Take the valve bill alone: Transmitting 
valves work out at an average cost of £20 
apiece; they last about 1,000 hours, and 
there are eight per station. Thus it costs 
£160 per 1,C00 hours per station to keep 
the valves going, working out at a little 
over three shillings per hour. It takes 
quite a number of seven-and-sixpences a 
year to pay for seven hours’ broadcasting 
(one guinea in valves alone per day). 

00900 


New Jersey Calling. 

The Bound Brook, New Jersey, station, 
which is shortly expected to be operating 
on 50 kilowatts, and. will thus be many 
times more powerful than New York's 
largest station, has cabled to the B.B.C. to 
the effect that it proposes to carry out ex- 
periments on part power of 35 kilowatts 


By OUR SPECIAL CORRESPONDENT. 


each Wednesday evening, beginning at 
8.30 Eastern standard time. This is 
equivalent to 1.30 am. G.M.T. on 
Thursday. The wavelength used will be 
455 metres. 

©0000 
Another Step Forward. 

Many listeners in the British Isles will 
no doubt endeavour to pick up Bound 
Brook’s broadcast during the next week 
or two. If the Keston receiving station’s 
efforts result in good reception we shall 
begin to see the opening of the era of 


British-American interchange of pro- 
grammes, 

o000 
New S.B. Board. 


The new S.B. board at Savoy Hill is 
an ingenious advance on the old method 
of arranging for the simultaneous trans- 
mission of 2LO programmes. 


$ oo0oo0ọ 
The Old Method. i 
Under the old system, when a concert 
was passed through the Control Room at 
least five separate operations were neces- 
sary in various parts of the room and 
required to be done by hand. These were 
as follow: — 
Out-puts connected ; 
In-puts connected ; 
Two amplifiers switched on ; 
Telephone warning given to distant 
station.” 
Now all these things are done auto- 
matically. 


CONN AL Se 
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OXFORD CALLING. A view in the control room of the new Oxford studio, which was 
opened by Dr. A. D. Lindsay, Master of Baliol, on Monday, November 23rd. Mr. R. H. 
Wood, engineer-in-charge, is seen on the right. 
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The New System. 

Let us take Birmingham as an example. 
Suppose Newcastle is taking Birmingham's 
programme at, say, 10.30 p.m. The above 
arrangements are now cut out, and, in- 
stead, the engineer at 2LO inserts a plug 
at 10.20 into the jack on which Birming- 
ham’s line terminates. Newcastle may 
not be ready and may possibly not come in 
until 10.32 p.m., but when that station is 
ready the Newcastle engineer inserts a 
plug in his board, automatically lighting 
two amplifiers and simultaneously notify- 
ing, the 2LO engineer that Birmingham 
_ is “live.” If by chance Birmingham 
should come in before London is ready, 
an “engaged ” signal is received at Bir. 
mingham. Simultaneously, a lamp lights 
on the London board and a buzzer warning 
given that Birmingham is waiting. When 
London is ready the insertion of a plug 
at the 2LO board lights the necessary 


amplifiers. 
oo0o 


Rough Sea to Order. os 
The 2LO engineer can handle ten pro 
grammes at one and the same tjme. If 
Nottingham were broadcasting a Bourne- 
mouth programme which included sea 
effects, and the sea was not sufficiently 
rough at Bournemouth, 2LO could re- 
quisition the sea from Plymouth and -put 
it through to Nottingham on a separate 


line. 
ooo0oo 


2LO Studios. 

The glorious uncertainties of wireless 
have been brought home to me in con- 
nection with a reference to.the new 2LO 
studios which I made here a short while 
ago. One of these studios, I wrote, was 
larger than anything else of the kind 
in the British Isles, and perhaps through- 
ont Europe. The inference drawn was 
that this record was not likely to be 
challenged in the near future. 

oo0oo0o0. 


 Birmingham’s New Station. 


I now learn, however, that the new ` 


premises of the Birmingham station will 
e ready early next year, and that the 
studio will be even larger than the 
London studio. Birmingham’s studio is 
to be 50ft.x45ft. The larger of the 
old 2LO studios is 45ft. x27ft., 
the larger of the new studios is 48ft. x 
23ft. 
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Meeting of Station Directors. 

The station directors from all over 
the country assembled last week at 
Savoy Hill for a conference on broad- 
casting administration, and an important 
move was made in setting up a scheme 
of close co-operation as regards the pro- 


grammes. 
oopo 


Closer Touch with Headquarters. 


It has been felt for some time that 
a system of liaison was essential to the 
maintenance of a high standard of 
broadcast programme; but unfortunately 
the station directors are busy men who 
can seldom be spared from their posts. 
Arrangements have now, however, been 
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. FUTURE FEATURES. 
Sunday, December 6th. 
BournemoutH.—9.15 p.m., Dvorak. 
Carrive.—9.15 p.m., ‘ The Golden 


Key.” 
MancueEster. — 3.30 p.m., Mo- 
zart’s Last Masterpiece — 


Musico Drama in 3 episodes. 


‘: Monday, December 7th. 
Lonpon.—8 p.m., Chamber Music. 
BtrMINGHAM.—6 p.m., Children’s 

Choir of Sir Josiah Alason’s 
: Orphanage. 
: .Berrasr.—9.15 p.m., 
: Ulster Ballads. 
Tuesday, December 8th. 
Lonnon.—8 p.m., Musical Comedy 
Past and Present. 
Wednesday, December 9th. 
Lonpon.—8 p.m., Jewish Pro- 
gramme. 
ABERDEEN.—8 ` p.m., Scottish Com- 
munity Singing Concert. 


Recital of 


GLascow.—8 p.m., Opera and 

: Ballet. ° 

: Thursday, December 10th. 
BirMINGHAM.—8.30 p.fa., Special; 
- Dance Programme. 
BourneMoutH.—S p.m., Pictures 


and Humour. 
> Carpirr.—8 p.m., “ The Spirit of © 


Adventure—IV. In West 
Wales.” l 
MANCHESTER. — 7.30 p.m., The 


Hallé Orchestra, conducted by 
Sir Hamilton Harty, relayed 
from the Free Trade Hall. 
Grascow. —8.30 p.m., Scottish 
Regiment Series. 
Friday, December 11th. 
Lonpon. —9 pm., (probably) 
“ Lionel and Clarissa ’’ relayed 
from Lyric Theatre, Hammer- 
smith. 
Carprrr.—7.55 p.m., Violin Recital 
by Victor Olof. 815 p.m., 
Conviviality in Song. 
Mancuester.—8 p.m., ‘‘ The Gol- 
den Legend,” Cantata by Sir 
Arthur Sullivan. 
: Newcastte.—9 p.m., In Spain. 
i Becrast.—8 p.m., British” Com- 
: posers. 


Saturday, December 12th. 
Lonpon.—8 p.m., A Gather Round. 


NEWCASTLE. —8 p.m., Songs — 
Humour—Orchestra. 
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made to enable them to attend conferences 
at headquarters at regular intervals, 
when ideas will be compared and the 
work of the various stations consoli- 
dated. Listeners will reap considerable 


benefit from these meetings, as many new . 


programme schemes will be launched as 
the result of the joint deliberations of 
the station directors. 
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Taking the Village to Town. 


The village concert to which reference 
has already been made in these columns 
is to take place to-morrow evening (‘Thurs- 
day, December 3rd), with Vivian Foster, 
the “Vicar of Mirth,” as Master of 
Ceremonies. Numerous concerts from 
town and city have been taken on the 
ether to isolated villages; but the typical 
village concert still awaits interpretation 
for the benefit of town and city listeners. 
The B.B.C. are, therefore, going to re- 
pair the omission by broadcasting works 
by Eric Fogg, and Dale Smith (baritone) 
will be assisted by tle Virtuoso Quartet. 
and Sidonie Goossens (harp). 


o000 . 


Weather Interference. 


Peculiarities attendant upon reception 
in various parts of the country during 
south-westerly gales recently prompted an 
enquiry as to the conditions elsewhere in 
the same circumstances. A listener in 
Hunstanton, Norfolk, in a letter on broad- 
casting and weather generally, throws an 
interesting sidelight on this question. He 
says that a 50 per cent. improvement in 
signals takes place during sea mist, his 
district being one that is notorious among 


seamen for fog, owing to the out-flow from 


the Wash and the presence of the Silver 
Deep. 
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Any Old Time Won’t Do. 


A lady who is travelling in the 
Ardennes writes to tell me that she has 
visited recently a remote farming village 
which bears the stamp of age on its cot- 
tages, and as she waited for déjeuner on 
the balcony of the solitary inn, the brood- 
ing silence was suddenly broken by the 
unmistakable voice of Big Ben booming 
its chimes and clanging out mid-day. It 
came from a loud-speaker in a ‘corner of 
the balcony turned towards the Place. 
‘* Yes,” said Madame la Patronne, when 
my correspondent remarked on the. 
familiar sound, * Like that, everyone in 
the village has the precise hour. It is 
good.” “Bnt is it the right time for 
you here?” asked my correspondent. 
“Why not?” was the answer, “ It is very 
good time, en effet all that there is of 


the best time. Ca vient de (reen- 
veetch, west ce pas?” And, en effet, why 
not? ~ è 


oo0oo0ooọo 


Nothing New Under the Sun. 


The 2LO programme on Tuesday next 
(December 8th) will consist of ‘‘strange 
resemblances.” The most casual listener 
to modern music must sometimes be 
struck by the distinct resemblance be- 
tween olden tunes and certain themes or 
figurations employed in recent work. 
This plagiarism is frequently intended; 
for instance, in the dance music played 
by symphonic syncopated orchestras. A 
number of cases will be illustrated in 
this programme, and will afford no little 
amusement. The good old tune, ‘* Yip- 
i-addy-i-ay,’’ to take one case, seems to 
remind us of one of the Beethoven- 
Scherzi, and still stronger remembrances 
will be quoted. 


Inductance. 


Inductance Coll. 


Induction. 


Inductive Reactance. 


Insulation. 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy- and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


The property of a circuit 
in virtue of which a current flowing 
through it causes a magnetic field to be 
set up linked with that circuit, and 
ibly also with one or more neigh- 
uring circuits. The case where the 
flux produced is linked with the cir- 
cuit carrying the current represents 
self-inductance, and where a magnetic 
flux produced by a current in one cir- 
cuit iş linked with a second circuit 
mutual inductance is said to exist be- 
tween the two circuits. The two cases 
are dealt. with separately under SELF- 
INDUCTANCE and MUTUAL INDUCTANCE 
respectively. For units see Coerri- 
CIENT oF SELF-INDUCTION and COEFFI- 
CIENT OF MUTUAL-INDUCTION. 


See Tuntnc Inpucr- 
ANCE. 


(a) See ELECTROMAGNETIC 
Inpucrion. (b) The density of electro- 
static or magnetic dines of force in a 
given medium, t.e., the number of lines 
per square centimetre. Often called 
‘‘Induction density,’ or “ Flux den- 
sity.” 

Inductive Capacity. The degree to which 
a dielectric permits electrostatic lines of 
es to pass through it. See Sprciric 
NDUCTIVE CAPACITY. 


Inductive Coupling. Tho arrangement of 
two circuits so that an alternating cur- 
rent in one of them will induce an alter- 
nating E.M.F. in the other by means of 
electromagnetic induction, e.g., the 
primary and secondary windings of a 
transformer. See Reaction and Cf. 
ELECTROSTATIC COUPLING. See also 
COEFFICIENT OF COUPLING. 


That part of the 
rerctance of a circuit due to the in- 
ductance, being equal to „n/L, where / 
is the frequency of the current and L 
the inductance of the circuit. See 
ALTERNATING CuRRENT CrRcuiTs, and 
Cf: CONDRNSIVE REACTANCE. 
Iaductive Resistance. A resistance which 
ssesses inductance to an extent which 
is not negligible with respect to the re- 
sistance. 


Instantaneous Power. See POWER IN 


in A.C. CrmcuitTs. 


(a) The electrical isolation 
of a conductor or circuit from other 
conductors, circuits, or the earth by in- 
terposition of a non-conducting ma- 
terial or tnsulator. (b) The material 
employed for effecting tho above. (c) 
Abbreviation for insulation resistance. 


Insulation Resistance. 


Intermediate Circuit. 


Intermittent Current. 


The actual re- 
sistance in ohms, or millions of ohms 
(egom measured between two cir- 
cuits or between a circuit and earth, 
where the insulation is not perfect, 
thus allowing a minute current to leak 
from one circuit to the other when a 
potential difference exists between 
them. 


Insulator. (a) A material of almost 


negligible conductivity and suitable 
for purposes of insulation. (b) A piece 
of insulating material moulded or 


“ Sheil °’. aerial 
insulator. 


shaped to a convenient form for sup- 
porting mechanically, and at the same 


` time insulating any given conducting 


system from earth, etc., ¢.g., aerial 
insulator. 


Inter-electrode Capacity. The electrostatic 


capacity between the electrodes of a 
thermionic valve, e.g., the capacity be- 
tween the grid and the plate, between 
the grid and the filament, etc. The 
effects of these capacities are negligible 
at low frequencies or at long wave- 
lengths, but the effects are quite con- 
siderable at short wavelengths, for 
instance where both the grid circuit and 
the plate are tuned the interelectrode 
capacity assists in the setting up of 
self-oscillation, See NEvTRODYNE Re- 
CEIVER. 


Interference. The interruption, either — 


intermittent or continuous, of the re- 
ception of wireless signals caused by 
extraneous electrical disturbances or by 
undesired signals at or near the same 
wavelength of the one being received. 
See HETERODYNE INTERFERENCE. 


Refers to an extra 
tuned oscillatomy circuit placed between 
the aerial circuit and the detector cir- 
cutt of a wireless receiver for the pur- 
pose of increasing the selectivity and 
reducing interference. 

A unidirectional 
current which is interrupted at regular 
time intervals. 


Internal Impedance (of thermionic valve). 


Refe:s to the impedance of the circuit 


International Ampere. 
International Ohm. 


International Volt. 


Interrupted C.W. 


Interrupter. 


Intervalve Coupling. 


between the plate and filament inside 
the valve. The value of this impedance 
is more or less constant at all fre-. 
quencies, and is therefore rather in the 
nature of a pure resistance, and may 
be defined as the ratio of a given in- 
crease of plate potential to the result- 
ing increase of plate current, taken 
over a small range on the straight por- 
tion of the plate-potential plate-cur- 
rent characteristic, the grid voltage 
and filament current being kept con- 
stant at normal values. 


For definition see 
CURRENT. 


For definition see 
RESISTANCE. 


That electrical pres- 
sure which is necessary to drive a cur- 
rent of one ZJ/nternational Ampere 
through a resistance of one /nter- 
A Equal to 1.00043 true 
volt. 


A system of trans- 
mission of Morse signals by the employ- 
ment of undamped waves or continuous 
waves which are interrupted at an 
audible frequency so that they can be 


Commutator interrupter. 


received without the use of a hetero- 
dyne. The interruption is usually 
effected hy means of a rotary inter- 
rupter called a tone wherl. Cf. Tonic 
TRAIN and see TONE WHEEL. 


A device for interrupting 
or chopping up a current into uni- 
directional pulsations, 1.e., for produc- 
ing an intermittent current, e.g., tho 
trembler of a buzzer, or a tone wheel. 


That part of a 
valve circuit which connects two 
thermionic valves in cascade in a valve 
amplifier, and by means of which energy 
is transferred from the plate circuit of 
one valve to the grid circuit of the 
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Dictionary of Technical Terms.— 
next valve. See INTERVALVE TRANS- 
FORMER, TUNED ANODE, RESISTANCE- 
CAPACITY COUPLING. _ 

Intervalve Transformer. A transformer 
by means of which the output from 
the plate circuit of a three-electrode 
valve is transferred to the grid of the 
next valve in a cascade amplifier. For 
a high-frequency amplifier the trans- 
former usually consists of two windings 
wound on a non-magnetic, non-conduct- 
ing former, and is said to be ‘“‘air- 
cored.” For low-frequency amplifica- 


tion the two windings are wound on an. 


iron core consisting of laminations of 
soft iron wires. The primary is con- 
nected between the positive terminal of 
the H.T. battery and the plate of the 
first valve, and the secondary between 


the grid and the negative end-of the. 


filament of the second valve. 
Inverted "“ L” Aerial. An aerial con- 


sisting of one or more horizontal wires, 
the do 
end of the horizontal portion. 


wn lead being taken from one 
Sach an 


Inverted “L” aerial. 


aerial has semi-directional properties, 
signals being received best from stations 
- situated in the same vertical plane as 
the horizontal wires, 1.e., from the 
direction in which the aerial points. 


lonisation. The converting of a gas into 
a conducting state by splitting it up into 
ions. This can be effected in different 
ways, chief among them being the 
applicetion of a potential difference. A 
gas is very easily ionised when in a 
rarefied condition. The conduction of a 
current through a gas in this manner 
is often characterised by a luminous 
glow. See Ions. 


Ions. Minute particles dissociated from 
the mass of a substance and carrying 
positive or negative charges of elec- 
tricity, such a state occurring during 
electrolysis of a liquid or during a glow 
discharge through a gas. When a glow 
discharge takes place through a gas the 
gas is split up into two sets of disso- 
ciated corpuscles or ions, and is said 
to be ‘‘ionised.’’ The positive ions are 
those which carry æ deficiency of nega- 
tive electricity or electrons, and the 
negative ions carry an excess of elec- 
trons. The current through the gas is 
made up of streams of these ions flow- 
ing in opposite directions. 

PR Loss. The power in watts lost as 
heat in a conductor of resistance R 
ohms carrying a current I amperes. 
Sometimes referred to as the ‘‘ copper 
losses.”’ 


Iron Loss. The energy lost in the iron 
cores of transformers, etc., due to eddy 
currents and s/ysteresis, these losses 
only taking place, of course, when the 
magnetic flux is an alternating or 
varying one. 
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Jack. 
panels, etc., for connecting and discon- 
necting easily and quicl#y a flexible 
cord such as a telephone lead, to the 
circuits behind the panel. The jack 
consists of a number of contact springs 
mounted relatively to a metallic bush 
in such a manner that when the plug 
at the end of the flexible lead is in- 
serted through the bush contact is made 


between the various parts of the plug 


and the spring contacts, at the same 
time ‘bpening or closing any other spring 
contacts which may Te provided, the 
latter not being directly connected to 
the flexible cord, but to other parts of 
the circuit. 

Jamming. Interference in the reception of 
wireless signals caused by loud signals 
from other stations on or near the wave- 
‘length as that of the desired ‘signal. 

Jar. A unit of capacity at one time used 
extensively in wireless. It is equal to 
1,000 centimetres or 1-900th of a micro- 
farad, 

Jigger. An oscillation transformer used 
for transferring the high-frequency 
oscillations in a transmitter from the 
source to the aerial. 


Johmsen-Rahbek Effect. 
STATIC ADHESION. 


Joule. Practical unit of electrical energy 
being the amount of energy represented 
by a current of one ampere flowing for 
one second under a pressure of one volt, 
i.e., the energy of one watt-second. 
1 joule is equivalent to 10’ ergs of 
work and to 0.239 calories of heat. 

Joule’s Law. ‘‘ The heat liberated in a 
circuit is proportional to the square of 
the current, to the resistance, and to 
the time for which the current flows.” 
If a current I flows for £ seconds 
through a circuit of R ohms, the heat 
liberated is equal to 0.239 I*R¢é calories. 
See JOULE. : 

Junction, Thermo-electric. See THERMO- 


See ELECTRO- 


COUPLE. 
K. 
Kathode. See CATHODE. 
Keeper. A piece of soft iron used for 


completing the magnetic circuit of a 
horseshoe type permanent magnet when 
tbe latter is not in use. his is to 
protect the magnet against the demag- 
netising effect of its own poles and so 
to preserve its strength. j 

Kenotron. A kind of two-electrode 
thermionic valve exhausted. to a high 
degree of vacuum and used as a 
rectifier. The current is almost entirely 
in the form of an electron stream 
between the plate and filament, the 
vacuum being too high to allow ‘any 
tonisation current to flew. The velocity 
of the electrons is not sufficiently high 
to produce any secondary emission from 
the plate. Cf. DyNaTRON. 

Key. A type of spring switch which 
always remains open unless depressed 
by the finger. Sometimes called a 
“tapping key.” 

Kilocycle. One thousand cycles. For 
convenience radio frequenries are some- 


An arrangement used on control. 
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times measured in thousands of cycles 
or kilocycles, thus entailing the use of 
smaller numbers. For instance, a wave- 
length of 600 metres, representing a 
frequency of 500,000 cycles per second, 
is equivalent to 500 kilocycles. 


Kilowatt. The electrical power repre- 
sented by 1,000 watts. 


Kilowatt Hour. Unit of electrical energy 
used for commercial purposes, being the 
amount of energy represented by a 
power of one kilowatt developed for one 
hour, or the equivalent. Also called 
the Board of Trade Unit. Cf. Jouze. 


Kinetic Energy. The mechanical energy 
possessed by a hody in virtue of its 
motion. If a body of mass M is moving 
with a velocity of V the kinetic energy 
is given by 4MV?. 

Kirchoff’s Laws. (1) The algebraic sum 
of all currents meeting at a point or 
junction where a number of wires meet 
is equal to zero. (2) The algebraic 
sum of all the E.M.F.s in a circuit 
is equal to the sum of the resistances 
of the various parts multiplied by the 
current. ae 

Krife Switch. A switch whose blade is 
flat like that of a knife, pivoted at one 
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Deuvle—throw knife switch. 


end, and wedges in between the two 
spring clips when closed. 


kW. The usual abbreviation for kilo- 
watts. : 


“L.” The usual symbol for self-induc- 
tance. 
Lag. See Puase DIFFERENCE. 


Lagging Current. An alternating current 
which is out of phase with the voltage 
producing it in such a manner that the 
current reaches its maximum positive 
value at some fraction of a half-cycle 
after the voltage passes throu its 
maximum positive value. See PHAse 
DIFFERENCE. 

Laminated Core. For alternating mag- 
netic fields the iron part of the mag- 
netic circuit is usually built up of 
“laminations” or thin sheets of iron 
or steel, the sheets being insulated from 
each other and laid in such a direction 
as to be parallel to the direction of 
the magnetic lines of force. An iron 
core is laminated in this way in order 
to limit the flow of eddy currents in 
the core and so to reduee eddy current 
losses. 

Lamiwvations. Sheet iron or steel] stamp- 
ings for building up the cores of trens- 
formets, etc. See LAMINATED CORB. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Bditor, “The Wireless World,” Dorset Hase, Tador Street, E.C.4, and must be accompanied by the writer's name and address. 


THE POST OFFICE AND INTERFERENCE. 


Sir, —I seo that in The Wireless World you have devoted a 
good deal of attention to Northolt interference with broadcast 


. reception. i 


I hold no brief for the Post Office, but it seems to me that 
tho traffic undertaken by the Post Office stations must always 
be given preference over broadcasting. Broadcasting is, after 
all, merely a toy for the purpose of entertainment or, at the 
best, education, and any suggestion that serious wireless com- 
munication should give way to broadcasting requirements can 
surely not te regarded as important. 8. R. COLLINS. 

N.W. London, 

November 14th, 1925. 


THE REINARTZ CIRCUIT. 


Sir,—Is it humanly possible to improve on a well-made 
Reinartz set? I append a list of the properties of my 3-valve 
Reinartz :— 

(1) Loud-speaker range of 60-70 miles from main station, 
but often (in case of foreign stations) up to 800 miles. Rome, 
Madrid, Toulouse and several German stations can often be 
heard quite loud in the loud-speaker. (2) Perfect control of 
reaction and absolutely simple to tune. (3) Distortion practically 
nu. (4) As cheap or cheaper than most sets. low-loss 
basket coil can be made for about 9d. (5) Exceedingly selec- 
tive. (6) Can be adapted for Daventry. A 2-valve Reinartz 
will give strong loud-speaker results at over 100 miles. (7) 
Will bring in a station every few degrees of the condenser. 
(8) Can be easily made to work on quite short waves. 

I fail to see the advantage of making other circuits, unless 
for experiment. For a fairly cheap, easily constructed and 
thoroughly efficient set for the home, is there anything to beat 
‘John Reinartz’’? LEONARD G. HULLS. 
e Chidham, Hants. 


NORWEGIAN LOW-POWER TRANSMISSION. 


Sir,—It may interest readers to know that on November 
6th, between 18.00 and 19.00 G.M.T., I carried out tests with 
English G6DO (Mr. Dorte, Lynwood, Weybridge, Surrey) on 
inputs down to 0.24 watts. G6DO reported the strengths as 
RÈ for inputs of 8.64 and 4.68 watts, R3-R4 for an input of 
1.68 watts, and, finally, R2-R3 for an input of 0.24 watts. 
G6DO was using a two-valve receiver. 

Moen i Maalselv, J. DIESEN (LAIA). 

Norway. ; 


— r a ee 


SOURCES OF RARE METALS. 


Sir, —As we know you get enquiries from time to time from 
your readers who wish to purchase special materials for wireless 
work that are difficult’ to obtain, we should like to mention that 
if any of your readers desire to obtain supplies of tantalum 
metal in sheet form (which is being much experimented with 
for rectifiers), and any other speciai metals, such as tungsten, 
molybdenum, and rare metals generally, we can supply these 
speciaiities. A.: W. BLACKWELL. 

(Geo. G. Blackwell, Sons and Co., Ltd.) 
The Alhany, Liverpool. ; 


CURRENT FROM LIGHTING MAINS. 


Sir,—One notices from time to time various articles describ- 
ing how current can be obtained from the lighting mains to 
supply wireless sets. 

A perusal of some of these articles indicates that the authors 
are fa familiar with the regulations governing electricity 
supply. 

I notice in one paper a paragraph which reads as follows :— 

‘Incidentally, the potential of the ‘earth’ side of the 
switch to earth can be used as an absolutely gratis source 
of current, but it is subject to remarkable fluctuations 
which make it unreliable for charging accumulators.” 

The text matter preceding it does somewhat modify it, but 
I can imagine a schoolboy getting hold of this particular 
paragraph and causing the supply authorities a good deal of 


I think it would be of general benefit if you would point 
out that the Electricity Regulations specifically lay down that 
the neutfal of a distribution system must only be earthed at 
one point. This point is usually at the generating station, or, 
in the case of an isolated network, at the sub-station. 

This does not -prevent a wireless set being earthed by the 
means of condensers, but it does prohibit any other kind of 
earth, such as one side of the high-tension supply. | 

The two diagrams may make the method of supply clear to 
amateurs. 


‘ trouble trying to trace earths. 


EARTH 
DIRECT CURRENT 3 WIRE — 


In tho first case we have 
a very common form of dis- 
tribution, mainly three-wire ` 
direct current with, say, 220 
volts between each conductor 
and the neutral, and 440 volts 
across the neutral. In_ this 
case the lighting load is con- 
nected to the main so that 
half would be on the positive 
side and half on the negative. 
This is a point which should 
be remembered when using 
the main for high-tension 
supply, as it will be obvious from the diagram that approxi- 
mately 50 per cent. of the houses will be connected in such 
a manner that the positive is earthed. 

Large motors are usually connected across the outers, t.e., 
across the 440 volts, so that neither pole will be earthed. 
This form of distribution is being largely superseded by three- 
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phase alternating current. The distribution connection for 
this system is also as shown in the sketch, the neutral being 
earthed at the transformer. JAMES NELSON. 


THE B.B.C’s BIRTHDAY. 

Sir,—In your issue of November 11th is a Dubilier advertise- 
ment congratulating the B.B.C. on their fourth birthday. No 
doubt many of your readers will have noticed the mistake, for 
the B.B.C. are oniy three years old. 

We trust that the B.B.C. will forgive us for having inadver- 
tently described them as a year older than they are: the truth 
is that the B.B.C. seems to have been with us for years, and 
it requires a considerable effort of the imagination to recall the 
blank nights when there was no broadcasting. 

R. WATKINS-PITCHFORD, 
pp. Engineering Publicity Service, Ltd. 


CARILLON CONCERTS ‘BROADCAST. F 


Sir, —My attention has been called to 9g paragraph in your 
issue of November 18th in which it is stdted, referring to the 
broadcasting of the carillon of 53 bells at Park Avenue Baptist 
Church, New York, by WGY, that these bells were cast in 
Belgium. 3 
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I beg, therefore, to inform you that the bells for this carillon 
were cast in Croydon, and it may perhaps be of interest to you 
to know that when they were completed in our works last May 
a series of demonstrations was given on it for two weeks by a 
numbér of Belgian, Dutch, and English carillonneurs, and it was 
finally broadcast by the B.B.C. from all stations with great 
success. 

During the fortnight in question Their Majesties the King and 
Queen visited our foundry and heard a recital on the carillon. 

We are at present in course of constructing a carillon of the 
same size and weight (48 tons, bass bell 94 tons) for the new 
Houses of Parliament at Ottawa, which is to form a memoria! 
to the men of Canada who fell in the war. 

Croydon. CYRIL F. JOHNSTON 

(Gillett and Johnston). 


B.B.C. AND ADVERTISING. 


Sir,—I quite agree with vour remarks in the November 11th 
issue of T'he Wireless World, and think that a stop should be 
put to the advertising of the Radio Times by the B.B.C., and 
especially other forms of advertising. E 

e do not want advertisements sandwiched in between the 
items broadcast. ARTHUR F. HARDY. 

Bishop’s Waltham, 

Hants. 


TRANSMITTERS’ NOTES | 
: AND QUERIES. | 


Generat Notes. l 


Mr. J. C. Lisk, the Ohio news 
manager of the A.R.R.L., is operating 
the amateur station U8EQ at 902, S. 
Elizabeth, Lima, Ohio, on 40 and 80 


metres, and will be pleased to hear from ' 


anyone picking up his signals. 

Senor Carlos Braggio (CB8), Belgrano 
120, Bermal, Buenos Aires, will be 
transmitting telephony on 355 metres on 
Sunday: mornings during December (about 
0400 to 0700 GMT), and will welcome 
reports. 

Mr. Charles Whiteley (U2AGT), 115, 
Wadsworth Avenue, New York, is also 
transmitting on about 40 metres, and will 
be glad to hear from any British amateur 
who has heard his signals. 


oo000 
Italian Amateurs. 


The following Italian amateurs have 
entered for the Radio Transmitting Con- 
test organised by “Il Radiogiornale,” 
the official crgan of the Radio Club of 


Italy :— 

INO, F. Marietti, Turin; 1AS, P. 
Silvio, Novara; 1JR, J. N. Ottone, 
Turin; 1LP, L. Ponzio, Turin; 1AP, G. 
Sella, Turin; 1AU, F. Strada. Turin; 
1FD, F. Deregibus, Turin; 1CO, G. L. 
Colonnetti, Turin; 1AY, G. Fontana, 
Piacenza; 1GW, B. Brunącci, Rome; 
1GS, G. Serra, Turin; IRM, Associazione 
Radio Montatori, Rome; 1BS, L. Fausto, 
Piacenza. 

The competition includes greatest dis- 
tance, largest number of two-way com- 
munications, and best general report on 
short-wave transmissions. 
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The National Radio Club of Italy, 
Viale Miano 9, Milan, will welcome 
reports from amateurs all over the world. 

uring October the following short- 
wave transmitters were in touch with 
New Zealand :—1RM, 1AS, 1AU, 1BS, 
1CO. 1AS was also in communication 
with Anstralia 3BQ (Box Hill, Victoria), 
and 1GW with Argentine AA8 (Federal 
Capital)... LAU has communicated with 
Australia 2YH (Mosman, N.S.W.), and 
IRG (“ Radiogiornale,’? Milan), has been 
in telephonic communication with many 
European amateurs. 

0000 


Addresses of Stations Wanted. 

We shall be glad if any of our readers 
can give us the QRA’s of the following 
stations. (In some cases it is inadvisable 
to publish the names and addresses, but 
any replies indicating that publication 
should be witheld will be communicated, 
in confidence, to the enquirers) :— 
G2APU, G2BMA, G2CL, G2FU, G2HAG, 
G2RK, G2ZA, G5CO, G5PM, GSQL, 
G5S0, GSSR, G6JH, G6TMG, G6UJ, 
GC2BE, HBK (India), KK3, NPC, 
P8RB, GSIU, G5IV, G5ZB. G6MA, 
G6NB, GR2, GHC, GHSI, ANF, CKSD, 
T1BD, NOF3, NOPX, PCLL. 
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Station Identified. 

NSTB is the low-power experimental 
station of the Dutch Military Aerodrome 
at Soesterberg, Holland, transmitting on 
23 to 46 metres. It is understood that 
this station has established communica- 
tion with Algeria, America, Porto Rico, 
Cuba, and New Zealand. 
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New Call Signs Allotted. 

6VZ. A. E. Stephens, West View, 
Chewton Road. Keynsham, Bristol. 
SWP. W. E. Russell, 5, Walton Road, 
Woking (in place of 2AZA), transmits on 
150 metres C.W. and telephony, and 
wishes to get into touch with other 
amateurs for tests on this wavelength. 


Calls Heard. - 


| Extracts from Readers’ 
Logs. 


Reading. 
November 8th to 21st. 


Great Britain: ’Phone—2KF, 2KT, 
2LZ, 2NM, 2SZ, 6KT, 6PT; Morse— 
2BZ, 2DX, 2EC, 2FO, 2MX, 2VS, 5DH, 
SEC, SIV, 5PM, 5YM, 5SK, 5WQ, 
6KK. 6NF, 6QB, 6VP, 6YU. 

U.S.A. : 1BS, 1RD, 1SI, UW, 1ACI. 


IBYR, 2CV, 2RR, 2AHM, 2XAF 
(phone), 330, 50K, 8ALY, 8BYN, 
WIZ. WQO, KDKA (phone), NKF. 


France: 8BE, 8CO, 8JB, 8AIX, 8PKX, 
8RBP, BRGK, OCTU. Holland: OAW, 


OF3, OPL, OKW, OWC, PELL. Italy: 
1AS, 1BD, 1GW. Sweden: SMS, 


SMZZ. Belgium: H6, Y2. Yugo-Slavia : 
Y7XX. Porto Rico: 4UR.  Miscel- 
laneous : ANF, CKSD, GB2, GHA, NTT. 
(0-v-1 Reinartz, on Indoor Ae. and 
Cpse.) Mostly 30-50 metres. 
R. C. Bradley. 


Ilford. 
October 16th to 19th. 


Great Britain: 61Z, 6DA, 20D, 6PT, 
2NM, 2DX, 5PM,: 6TM, 5NN, SRS, 
5YZ, 25L. France: BRAT, 8TIS, 8GRA, 
8LX. Holland: OAX, OPX, ORO. 
Italy: IKY, LAY. Africa: MAROC. 
Canada: 1AR. U.S.A.: I1CKP, 1CAW, 
IBXG, 1TSB, 1SI, 1AC, 2AGQ, 2AHM, 
2SI, 2BUY, 2CBO, 2APV, 2WK, 2BBX, 
2AHK. 2CXL, 2BCK, 3X0, 31W, 4TV, 
41F, 4KT. 8DP, 8JQ, 8ES, 8ALY, 8ZG. 
SBCN. Spain: EAR 20, EAR 21. Yugo 
Slavia: 7XX. Finland: 2C0O. 

On 20-90 metres. 

C. E. Largen. 
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‘The Wireless World 
Information Department 


Conducts a Free Service 
of Replies to Readers’ 
Queries. 


Using a Reflex Receiver as a Simple 
7 Crystal Set. 

Having acquired possession of a single- 
valve reflex receiver of the conven- 
tional type, using plug-in coils, I am 
desirous of being able to make use 
of the instrument as a plain crystal 
receiver at such times as my accumu- 
lator is away at the charging atation. 
I have carefully searched through 
back numbers of several wireless 
journals, but have failed to find the 
necessary circuit, and therefore wish 
to take advantage of your informa- 
tion service department for guidance 
in the matter of the correct circuit 
to adopt. S.G4.C. 


It is certainly, as you suggest, a. very 
great advantage to be partially inde- 
pendent of the L.T. battery in such a 
case as you mention. Fortunately a 
suitable circuit presents no great diffi- 
culties, and we indicate one in Fig. 1 


Fig. 1.—Single—vaive reflex receiver with 
switching to conva d a simple crystal 
rcuit. 


which will meet your needs. The wiring 
of the switch points should be carefully 
spaced in order to reduce any possible 
losses which might be introduced by this 
switching arrangement. 


Questions should be concisely worded, and headed “ Information Department.” 
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Each separate 


question must be accompanied by a stamped addressed envelope for postal reply. 


Connecting Accumulators in Parallel. 


4 discussion recently arose amongst 
some members of our local radio 
society concerning the difference in 
efficiency, if any, of employing a 2- 
volt 90-amp.-hour accumulator, or 
three 2-volt <0-amp.-hour accumulators 
in parallel for operating a receiver 
using 2-volt valves throughout, I 
should be glad if you would offer an 
opinion in this matter, R.A.B. 


The number of “burning hours’ 
obtainable from each arrangement is, of 
course, exactly similar, and at first sight 
it would seem that the advantage, if 
any, would be with the arrangement of 
parallel accumulators, since they could 
be used as a 4- or 6-volt accumulator 
when desired. In connecting a number 
of accumulators in parallel, however, it 
must be borne in mind that although the 
normal voltage of each cell is 2 volts, 
there are, in the cases of even different 


specimens of accumulators of the same- 


type, slight differences in voltage, and 
when connected in parallel they are liable 
by discharging one into the other to set 
up chemical reactions, which is at least 
not to their advantage. | 


ooo0oo0 . 


Using the Telephone Lines for an Aerial. 


Recently perusing a foreign journal, 1 
read that it was possible to make use 
of the telephone lines as an aerial, 
but I understand that tampering 
with the telephone is contrary to the 
regulations of the Postmaster- 
General. Is there no way in which 
I can experiment in this manner 
without infringing these regulations? 

F.R.T. 

It is possible to use the telephone wires 
as an aerial without in any way infring- 
ing the Post Office regulations by inter- 
fering with the wiring, in the case of the 
desk type telephone. Obtain a small 
metal tray and attach to it a wire from 
the aerial terminal of the receiver, either 
by soldering or by piercing the tray and 
affixing a terminal. Place the tray on the 
table and place the telephone on the tray. 

The telephone wires will then act as an 

aerial, owing to the capacity existing be- 

tween the tray and the wiring inside the 
telephone, the base of the instrument 
forming the dielectric. In this manner it 
is sometimes possible to obtain very sur- 


prising results. It is also.a usual expe- 
dient to employ this method in conjunction 


_with a normal aerial as a rough counter- 
poise in place of an earth connection in 


those cases where it is desired to get rid 

of interference from nearby tramway 

systems or other electrical machinery. 
0000 


An Easily Adjusted Two-range Crystal 
Receiver. 

Being desirous of building a simple crys- 
tal receiver in which I desire, by means 
of a simple switching arrangement, to 
change over from ‘ aperiodic ’’ aerial 
coupling on the normal B.B.C. wave- 
lengths to direct aerial coupling on the 
lonyer wavelengths, I should be greatly 
obliged if you could suggest a suitable 
circuit. J.T.D. 
The circuit which. we illustrate in 

Fig. 2 should be quite suitable for your 

purpose. The switching arrangements 

have been reduced to the utmost sim- 
plicity possible. The coil for the normal 


Fig. 2.—Crystal circuit with ** aperiodic ” 
coupling for short wavelengths and direct 
coupling on long wavelengths 


broadcasting band of wavelengths may 
either consist of one of the many 
“aperiodic ° aerial coils at present upon 
the market, or can he constructed by 
winding 60 turns of No. 20 D.C.C. on a 
cylindrical former 3 inches in diameter 
by 4 inches in length to form the secon- 
dary winding, a separate primary of 15 
to 20 turns being wound over this. The 
loading coil may consist of almost any 
type of plug-in coil, a No. 100 being of 
sufficient size, since it must be remem- 
bered it will be in series with the sixty- 
turn coil already in the circuit. 
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Overrunning a Bright Emitter. 

Is it possible for a bright emitter valve 

_ to be overrun by use of excessive 
H.T. and L.T. without actually burn. 
ing it out, as in the case of a dull 
emitter? I ask this because I have 
a very long-lived bright emitter in 
my possession which atill functions, 
but very inefficiently compared to its 
original performance. T.P.AC. 


By overrunning a bright emitter valve 
for a prolonged period in the manner sug- 
gested it is certainly possible greatly to 
impair its efficiency, as you suppose. In 


' the case of a bright emitter, however, it 


is usually possible momentarily to overrun 
the filament without appreciable: harm, 
whereas such a course in the case of most 
dull emitters would be impossible. 
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Alternative Grid or Anode Rectification. 


I am contemplating the building of a 
three-valve receiver (1-v-1), and wish 
to ao arrange matters that the detector 
vulve wil give me either anode or 
cumulative grid rectification; the idea 
being to use the farmer method to give 
the greatest possible purity of repro- 
duction on the local station, the latter 


method being brought into use to in- 


crease sensitivity when searching for 
distant tations. S.W.B. 


It is possible to arrange for the above 


in quite a simple manner. The ciremt 
is given in Fig. 3, and it will at once 
be seen that only a single-pole switch js 
needed to change over from one to the 
other of the two methods of rectification 
possible. Thus no detrimental complica- 
tions are introduced to the wiring. The 
reason for using two fixed condensers in 
conjunction with the switching arrange- 
ment shown is in order that the tuned 
grid circuit may be retained in use irre- 
spective of whatever form of rectification 
is used, thus considerably assisting selec- 
tivity. 

The H.F. choke may either consist of 
an efficient type of plug-in coil of suit- 
alle value (a No. 250 is suitable for 
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broadcasting wavelengths), or can con- 
sist of a special H.F. choke sold by 
advertisers in this journal, thus enabling 
all wavelengths up to about. 4,000 metres 
to be covered without interchanging coils. 
Fhe tuning of a receiver of this type 
will be no more difficult than the tuning 
of the conventional tuned anode circuit, 
the grid coil of the detector valve having 
the same value as the tuned anode coil 
in the more conventional circuit. It is 
anfortunate that many people desirous 
of combiniug maximum quality from the 
local station with maximum sensitivity 
on more distant stations do not make 
more use of some such circuit as this 
rather than attempt to arrange switching 
to substitute a crystal for the valve recti- 
fier, since with this latter a four-pole 
switch is called for instead of a sinele- 
pole switch. The crystal is less stable 
than the anode rectifier, is productive of 
flatter tuning, and it is doubtful whether 
under normal circumstances it has the 
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Fig. 3.—Three-valve receiver with alternative grid and anode rectification. 
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slightest advantage over the anode rec- 

tifier from the point of view of purity 

of reproduction. . 
oo00oo 


Increasing the Life of a Valve. 


A friend has informed me that I should 
fit a filament-reversing switch bo 
each of my valves, since he asserta 
that when a valve burns out tt is 
always the negative side of the fla- 
ment which gives out, usually long 
before the positive side shows any 


appreciable signs of wear. Is this 
correct? B.E.S. 
Whilst, of course, it is true that 


slightly more electronic emission occurs 
from. the negative side of the filament 
than from the positive side, and there- 
fore one would expect the negative side 
of the filament to become attenuated long 
before the positive side, the difference 1s 
in practice very slight, and in our opinion 
valve filaments fracture as often on the 
positive side as they do on the negative 
side. In the case of a new valve it is 
unlikely that all portions of the filament 
are of equal robustness, and an aged 
valve usually succumbs at its weakest 
point, which may be anywhere along the 
filament. Of course, if a weak spot. were 
present on the negative side of the fila- 
ment, undoubtedly the plienomenon to 
which you refer would hasten the end. 
In our opinion the provision of the 
switches you contemplate would on 
balance be a distinct disadvantage and 
detrimental to efficiency. 
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Preventing Evaporation in Electrolytic 
Rectifiers. 


I am greatly troubled by creeping and 


evaporation of the solution in the 
electrolytic rectifier which I use for 
the purpose of charging my H.T. 
accumulators from my A.C. maine. 
Can you tell me how ta pe ad 
ALO. 


An excellent preventive is to cover 
the top of the electrolyte with a layer of 
oil, medicinal paraffin being especially 
suited to this purpose and of the cor- 
rect viscosity. Keep the rectifier on art 
even keel and do not attempt to tilt it 
sideways, otherwise the oil is apt to run 
down into the electrolyte. 


000 0. 


Noden Valves. 


Can youiinform me why a Noden valve 
is called such, when, in fact, it is 
not a valve at all, but merely a 
chemical rectifier? HAH. 


In the first place we would inform 
you that this chemical rectifier is indeed 
a valve, as are all other forms of 
rectifier, be they thermionic valves, 
chemical valves, or mineral valves. Your 
confusion arises owing to the narrow can- 
struction which the average wireless 
enthusiast places upon the term “ valve.” 
The particular form of valve we are dis- 
cussing was named after its discoverer, 
a chemist who bore the family cognomen 
of Noden. 
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‘A WIRELESS CHRISTMAS. 


A? this season the call of the fireside is more pro- 
nounced than at any other time of the year, and 
with it 1s coupled thoughts of Christmas and goodfellow- 
ship. Wireless has taken its place in home life, and it 

-may justly be claimed for it that 
it contributes more than any other 
artificial means of communication 
towards mutual understanding 
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state of affairs should be remedied. We would like our 
readers to do all in their power to further the universal 
participation in broadcasting, and we believe that Christ- 
mas provides a splendid opportunit? for carrying this 
into effect. 

Wireless not an Extravagance. 


Whenever the question of what 


Christmas gift to provide is 
raised, let wireless be given first 
PAGE ; , 
797 place. Incidentally, wireless need 


and good fellowship, not only 
nationally but internationally. 


Wireless in Every Home. 

This being so, it is natural that 
those who have already experi- 
enced the satisfaction associated 
with the ownership and use of a 
broadcast receiver should wish 
their friends the same privilege at 
Christmas time. It should be the 
aim of every wireless user to 
further the distribution through- 
out the country of this inexhaus- 
tible source of entertainment. and 
intellectual interest. | Complete 
wireless sets are no longer to be 
regarded as an expensive luxury, 
but rather as an indispensable unit 
in the equipment of the home of 
every Englishman. To those who 
have become accustomed to wire- 
less, either solely as listeners or 
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not be regarded as an extravagant 
present, for even the most expen- 
sive sets, if given as a collective 


805 present to a household, will not 
308 necessarily involve a larger outlay 
810 than individual gifts, whilst ` for 


those with limited means the cost 
of a set of parts for the construc- 
tion of a valve or crystal set need 


Current Tortcs.... . 815 not be at all a heavy item. Let us 
EUROPEAN BROADCASTING Stations 818 therefore mark Christmas, 1925, 
ee ee tal hag see =n by a collective effort to spread the 

i By Philip R. Coursey. ` i gospel of broadcasting to every 
Review or APPARATUS . 823 British home. 
-Broapcast BREVITIES . 825 cooo : 
WIRELESS IN HOSPITALS . 827 

By J. R. meee rp si A MINISTRY OF 

Tur BROADCASTING ONOPOLY 
DicrronaRy or TECHNICAL TeRMs .... 831 BROADCASTING. 
pe ee eae 834 O much interest is at the 
Reavers’ PROBLEMS . 835 moment centred around the 
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question of the future of the 
broadcasting organisation in this 


as amateur constructors or experimenters, it must always 
be a matter of surprise that there should still be homes 
where wireless has not as yet penetrated. The returns for 
licences taken out go to show that as yet only a small 
percentage of British homes are benefiting from the new 
service which the introduction of broadcasting has made 
possible, and surely, after broadcasting has been estab- 
lished for some three years, it is ighi time that such a 
to 


‘the future. 


country, that no excuse seems necessary for introducing 
further comments here upon some possible lines along 
which we may look for developments to take place in 
One suggestion which we have not seen put 
forward is that of the formation of a Ministry of Broa- 


casting to control the organisation in the same way that 


there exist Ministries of Education, Agriculture, etc., 


in other spheres of national activity. 
: Alt 
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Is it Premature ? 

The question naturally arises as to 
whether broadcasting has yet assumed 
sufficient importance to justify such a 
distinction being conferred upon’ it: 
It must-not be assumed from these re- 
marks that we favour the control of 
broadcasting through a Government 
department ; we prefer to believe that 
_ the present system, with certain modi- 
fications, would be difficult to better. 
How much the satisfactory operation 
of broadcasting in this country during 
the past three years is due to the 
system and: how much to the respon- 
sible individuals of the Company on 
whom the burden has fallen, it would 
certainly be a difficult matter to decide. 
Suffice it to assure ourselves that 
neither the system nor the responsible 
officials alone deserve the credit, for 
both have contributed to success. 


“ Leave Well Alone.” 


Whatever new suggestions for the 
future conduct of broadcasting may be forthcoming, it 
must not be forgotten thats the present system has with- 
stood the test of practical application, and any new 
scheme, however attractive it may appear in theory, has 
yet to undergo this test. There is an ancient saying, 
“leave well alone,’’ which should not be forgotten by 
some of those who to-day are proposing drastic and revo- 
Jutionary changes in the whole broadcasting system. The 
exhortation to ‘‘ leave well alone ° need not be inter- 
preted as advocating a pelicy of stagnation, but rather one 
of extreme caution in putting forward any new proposals 
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“ Radio-Toulouse.’’ An extertor view of the well-known French broadcasting station. 


without some assurance that not in theory only, but also 


in practice, their adoption will leave no room for subse-_ 


quent regrets. ; 4 
Unfounded Reports. 


It is unfortunate that, in certain sections of the daily 
Press, premature conjectures as to the recommendations 
of the Broadcasting Committee of Enquiry, now sitting, 
have been published with a semi-official atmosphere which 
is altogether misleading to the public. Until at least such 
time as the Committee has heard all the evidence forth- 
‘coming from the various interested 
parties, it is useless to conjecture what 
the findings of the Committee will 
ultimately be. _ fe 6 


Readers’ Views, Please. 


The views of readers on this all- 
important question of the future 
organisation of the Broadcasting Ser- 
vice are welcomed for publication 
under Correspondence.. The more in- 
dividual views expressed at the pre- 
sent juncture, the better, since every 
piece of evidence is of value in assist- 
ing those responsible in arriving at 
a satisfactory decision. One point 
which we must earnestly desire to see 
emphasised is the desirability of the 
exclusion of .all advertising matter 
from the microphone, and our readers’ 
views on this subject in particular are 
solicited. 

The findings of the Committee will 
most certainly not be regarded by the 
public as comprehensive unless, this 
point of policy is dealt with in a 
manner which spells finality. 
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An Instrument Designed for the Experimenter and the Music Lover. 
By N. P. VINCER-MINTER. | 


F someone with a taste for statistics were to make an 
attempt to classify the many and varied types of 
radio receivers which are described from time to 

time in the various journals devoted to wireless technique, 
he would find that before he was able to classify the 
various instruments under the headings of the different 
types of circuit they employ, such as supersonic hetero- 
dyne, neutrodyne, reflex, etc., they would first have gp 
be apportioned into two main divisions. The first of 
these divisions would include all those receivers in which 
provision was made for the reception of distant stations, 
with, of course, a necessary absence of simplicity; the 


Fig. 1.—By placing the control switch in either direction Daventry or 
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- second division including all those designed to receive 


the high-powered and local stations only, and possessing 
in a greater or lesser degree the simplicity of operation 
found in the household electric-light switch. The latter 
are frequently characterised by the irreverent with the 
appellation of ‘‘ maiden aunt ” sets, although apprecia- 
tion of them is by no means confined to that virtuous if 
much-maligned relative, since frequently the loftier soi- . 
distant highbrow will guiltily admit the possession of such 
a receiver, for use on such occasions as his soul craves for 
musical entertainment rather than the pleasure of bringing 
in unintelligible sounds from Omaha, Neb. 


Quality and Distance. 


Now, ìn spite of the 
praiseworthy efforts of 
Messrs. Armstrong and 
Hazeltine, the writer is still 
searching for the receiver 
which will give him the same 
musical enjoyment from 
other stations as he finds he 
can consistently obtain from 
the? local and high-powered 
stations. 

He has from time to time 
attended by invitation at the 
houses of various friends, 
for the purpose of receiving 
practical refutation of his 
opinion, but, being born 
under an unlucky star, he 
has been unfortunate on 
every occasion in arriving on 
an evening when the H.T. 
or L.T. batteries were off- 
colour, or some other equally 
subtle malady has smitten 
the receiver, which in every 
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the local station may {nstantly be ne 
brought in on the Ioud-speaker, whilst other stations may be readily tuned in by careful manipulation of case has never occurred 


$ ticall e 
the reaction control. When the switch is left in a Bais position all battery circuits are automatically Be fore.” He is there fore 
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Fig. 2.—Dimensional details of front panei. Drilling sises are as follow: A, 5/'t6in. dia.; B, 3/16in. dia.; C, 5/32in. dia., counter- 
sunk for No. 4 B.A. screws; D, 5/32in. dia.; E, 1/8in. dia., countersunk for No. 4 wood screws; F, 1/8in. dia. 


stubbornly convinced that the simple receiver catering 
solely for the local and high-powered stations is very far 
from singing its swan-song. 


Choice of a Circuit. 


Careful enquiry has elicited the fact that the reason 
of the local receiver not enjoying a greater measure of 
popularity than it does is that the average family is 
sharply divided into two groups on the question of wire- 
less reception. The one, usually the male section of the 
family, maintains that the pleasure obtainable from wire- 
less lies not in its ability to bring good music into the 
house, but in its ability to-satisfy a craving for conquering 
something. the something usually being the intractability 
and vagaries of a ‘‘ distance-getting °’ receiver. This 


presumably represents the survival of the ancient hunting: 


instinct in man, the joy being found in the hunting, and 
not in the ultimate possession of the quarry. The other 
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section craves only for good music. Now, although a 
‘ long-distance ° receiver can always, as occasion 
demands, be tuned to the local station, and thus be made 
to pacify the opposite camp, it is unfortunately not pos- 
sible for the ordinary ‘‘foolproof ’’ receiver to be used 
for more distant reception. The choice is therefore 
olyious. Of course, the most natural solution which 
oceurs is that two receivers should be constructed, but it 
must be regretfully admitted that until the price of wire- 
less components more nearly approaches the cost of mass 
production, such a course is usually too expensive for the 
average man. It occurred to the writer, therefore, that ° 
it might not be impossible to devise a receiver which could 
serve the dual purpose of a local and high-powered station 
receiver having the simplicity of an electric-light switch, 
and a receiver which could at will be used by those 
members of the family having a bent for ‘‘ pulling ’em 
in,” and he leaves the reader to judge with what measure. 
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Fig. 3.—Details of baseboard layout. 
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Four-Valve Easy-Tune Broadcast Receiver.— 

of success he has been rewarded in the present receiver. 
The problem seemed to be insoluble, and the writer was 
contemplating the- construction of specially wound tuning 
units of smal] physical dimensions, when it came before 
his notice that such components were already upon the 
market, with the result that these were obtained and used 
with the greatest success. : 


Before proceeding to enter into constructional details, 7 


it were well to examine the theoretical circuit in Fig. 1. 
It will be seen that the circuit employed is quite a con- 
ventional one, there being two entirely separate tuners, 
either of which can be brought into use as desired by 
means of a two-way switch. It will be seen’ from photo- 
graphs illustrating the back of. the receiver that the 


Rear view of the completed receiver. Direct wiring is employed in preference to other methods. 


-densers being adjusted by the left hand. 
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and one to Daventry. The lid may then be shut down, 
and by moving. the switch to the right the local station 
may be received, whilst moving it to the left brings in 
an alternative programme. When the switch is left in 
the central position all batteries are switched off. It is 
of course essential to use a switch with a central zero of 
the type actually used by the writer. When experimen- 


tally minded members of the family desire to search the 


ether the lid may be opened, and the usual adjustments 
carried out. It will be found that by resting the wrist of 
the right hand on the strip of wood running across the 
top of the cabinet a very easy position for delicate 
control of reaction is assured, the corresponding con- 
Owing to the 
threaded rod controlling the reaction coil it will be 
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It is important that the tuning 


units be inclined at an angle as shown. 


‘tuning coils ’’ consist of an aerial and reaction coil 
arranged as a unit with four pins so disposed that the 
unit may be plugged into an ordinary valve holder, the 
‘‘ filament ’’ pins forming the aerial coil connections and 
the ‘‘ grid and plate ’’ pins making connection to the 
reaction coil. This latter, which is the topmost coil, can 
be very finely adjusted in its relationship to the aerial 
coil by means of the knob shown, which operates a 
threaded rod. The units can be obtained in all wave- 
length ranges. i 


. Tuning Units. 


If the photographs illustrating the- receiver are care- 
fully examined -it will be noticed that the method of 
arranging the tuning units is one which gives the greatest 
possible ease of manipulation. It is proposed that if the 


receiver is-to be left. for operation by unskilled members | 


of the family, it should first be ‘‘ set °’ by some initiate 
in the family, one circuit being tuned to the local station 


5 


_ reception is to be carried out. 


observed that a far-finer control of reaction is obtainable 
than is the case with the ordinary two-way coil holder, 
and the coils cannot possibly be put out of adjustment 
by lifting or jarring the receiver. Geared dials, such 
as those produced by Messrs. Burndept and other high- 
class manufacturers, may of course be used with the con- 
densers if desired, but a condenser with a single plate 
vernier is not adv ised, owing to the fact that it would be 
impossible to assign definite values to the dial readings 
for the local and high-powered stations. It is strongly 
recommended that a duplicate set of tuning units be 
obtained, since. in this way two units can have their 
reaction -coils definitely set once and for all for use on 
the local and high-powered stations, and the units can 
instantaneously be substituted by others when distant 
In this manner tedious 
re-setting of the reaction coil every time it is desired to 
leave the receiver in a condition suitable for unskilled 
operation is entirely avoided. The inevitable question 
° A 15 


802 


Four-Valve Easy-Tane Broadcast Receiver.— 

concerning the range of this receiver will undoubtedly be 
asked. Let it be said at once that the range is neither 
more nor less than that obtainable with any other type 
of receiver employing a regenerative detector in con- 
junction with L.F. amplification. 


Constructional Details. 


We can now proceed direct to constructional details of 
the instrument. It is first necessary, before commencing 


Fig. 4.—In this sketch detalis of attaching the H.F. choke to the 
resistance unit are clearly shown. 


work, to obtain all necessary components, after which 
the drilling of the panel can be proceeded with. Having 
mounted the condensers on the panel so that the moving 
vanes pass downwards when rotating the shaft, a hole 
should be drilled in the left-hand top corner of the 
bottom end plate of each condenser, which in this. case are 
of ebonite. These holes are for the purpose of affixing 
the valve holders used to carry the tuning units, these 
valve holders being of the one-hole fixing type. Need- 


Wireless . 

- World | 
less to say, the two valve holders used must necessarily: 
be of the type actually used by the writer. The coil | 
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units should be inclined at an angle of 45 degrees in 
the direction shown in the photograph jllustrating the 
back of the receiver. ‘The remaining panel components, 
namely, four terminals, the variable rhegstat, and the 
switch, should be mounted, after which all baseboard 
components, with the exception of the first resistance- 
coupling unit, the H.F. choke and the terminal bridge, 
may be mounted. In order to affix the H.F. choke, the 
condenser portion of the resistance unit should first be re- 
moved by unscrewing the nuts securing it to the remainder 
of the instrument. .It should then be re-attached, but 
one terminal‘of the condenser only should be so mounted 
(it does not matter which one), and this terminal should 
be mounted on to that position of the cylindrical portion 
of the instrument which is marked G. The condenser 
will pivot round on this mounting, and it should be 
placed at right angles to it and of course in the same 
plane as its normal position. Before the connection is 
made tight a small brass angle bracket should be placed 
with the shank of the screw projecting from the top of 
the fixed condenser, passing through the orifice in one of 
its limbs. The nut should then be made tight. 


Mounting the H.F. Choke. 
The H.F. choke is supported by means of a screw 


passing through the hole in the other limb of the angle 


bracket into its head, which is of course tapped for the 
reception of the screw. One end of the actual choke 
winding should now be soldered to that connection of the 
resistance unit marked G, the other end being connected 
to the connection marked A. The whole can now be 
mounted in the allotted position on the basebaard. 
Before mounting the terminal bridge it is necessary to 
carry out as much of the wiring as is possible. With 
regard to the terminal: strip, it was thought more judi- 
cious to erect this in the form of a bridge inside the 
cabinet rather than in the more usual form of a strip 
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View of the instrument from above, showing the general disposition of components. Note specially the method of mounting the 
tuning units at the back of the variable condensers. — i 
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Four-Valve Easy-Tune Broadcast Receiver.— 

projecting through a slot in the back of the cabinet, partly 
because it was desired to render the receiver absolutely 
“ safe ’’ by having all bare connections within the cabinet 
: completely out of harm’s way, and partly because experi- 
ence shows that either the amateur cannot or will not cut 
a good neat slot in the back of the cabinet for reception 


of the terminal strip, and faulty workmanship here is 
sufficient to ruin completely the appearance of the receiver. 
Instead, ebonite bushes are inserted into the back of the 
cabinet for the entrance of the external connecting wires. 
The cabinet, which is of standard size, may be obtained 
ready made in either dark oak or mahogany. The ter- 
minal bridge is supported by two pieces of 4in. ebonite 
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tubing, 34in. in length, through which. pass two 44in. 
lengths of threaded No. 2 B.A. rod. The rods are firmly 
fixed in the baseboard by the process of splitting the ends 
and opening out the two split portions. The strip iS. 
affixed by means of two holes cut into it in the 
positions indicated in Fig. 2, through which pass 
the ends of the threaded rod which project from the top 


TELEPHONES 


Fig 5.—Practical wiring dia- 

gram. In order to facilitate 

wiring up, connections to switch 

oints are not shown, but are 

dentified by corresponding 
lettering. 


of the tubing. A nut and washer firmly secures this. 
Needless to say, it is almost essential to make use of 
terminals with indicating tops in order to avoid confusion. 
Two terminals for loud-speaker connection are also 
included on the terminal bridge, it being thought by 
the writer that it would be convenient to have no wires 
at all attaching to the front of the panel under normal 
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DECEMBER th, 1925. 


/ 


TOTO O AMEE S CORSO OD Cos HSE OSOET EE OEOESS SF ECEOOEEE OSES SCORERS EDT SHOE RENE Ss CASS SSOOS OOOO ES EE ES OOS SPoveceSavesececsccesmavesess OOo ee tO OS Os ccc eFOEEOOO SHOE Dro ereN ST HOESO HOTT GLOOM OH TERTOESESS SETH TRASH srOE RED EOEEEEs af. oO ee tere Pboroceceaneesone 
. 
e 
° 


` LIST OF COMPONENTS. 


2 :0005 variable condensers (W. & M.). 

2 4in. ebonite dials (Ajax). 

4 Base mounting valve holders (Burwood). 

2 Back-of-panel valve holders (Decko). 

2 Aerial reaction tuning units (Polar). Ze 
3 Resistance-coupling unils (Polar). 
1 H.F. choke (Cosmos). 

4 Fixed resistor holders (Burndept). 

3 Fixed resistors (Burndept). 

1 Fixed resistor short-circuiting plug (Burndepl). 

1 5 ohm variable rheostat (Kra). 

1 Five-point doublethrow switch (Burndept) 

1 :0003 grid condenser and grtd leak, 2 megohms (W. & M.). 


1 :001 fixed condenser (W. & M.). 


3 1 mfd. fixed condensers (T. C. C.). 
17 Indicating terminals (A. E., L.T.+, L.T.—, H.T.+, 
: H.T.+, H.T,+, H T.—, G.B. +, G.B.—, G.B.—, L.S.+, 
L.S.—, P.H.+, P.H.—, P.H.+, P.H.— (Belling & Lee) 
I Panel, 18in. x 7in. x hin. 
1 Baseboard, 18in. x 6jin. X jin. 


2 3hin. lengths of hin. ebonite tubing. i 

2 4hin. lengths of threaded No. 2 B.A. rod and nals. 

1 Ebonite terminal strip, 94in. x lin. x Jin. 

1 Cabinet, mahogany or dark oak (Carrington Mfg. Co.. 
_ Norman Bldgs., Central Street, E.C.1). 
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conditions. When desiring to search for distant stations 
the telephones may be attached to either pair of terminals 
on the front, panel, which are in parallel with each other 
and also with the loud-speaker terminals on the terminal 
bridge. 


ki 


Choice of Valves. ù 


With regard to thè type of valves it is advisable to . 


use in this receiver it slay be said that the best results 
will be obtained by employing a low impedance power 
valve of the D.E.5 class in the initial and final positions, 
the intermediate position requiring valves having a high 
magnification factor ‘such as the D.E.5B. For those 
readers to whom filament current economy is of vital 
importance a combination of D.E.3 and D.E.3B valves 
is recommended. 

Tor the matter of H.T., although, of course, high 
voltage value is very desirable if it can be conveniently 
obtained, there is no call for three or four hundred volts 
as many suppose. Actually most excellent results can 
be obtained by having a maximum voltage of 120. This 
is partly explained by the somewhat low value of anode 
resistance employed, the value actually being too low 
for eficient working with high impedance valves, if 
technical considerations alone prevail. It is not con- 
tended by the writer that this type of resistance ampli- 
fier is by any means as efticient as those employing anode 
resistances of 120,000 ohms, and a proportionately high 
H.T. voltage, but he does, however, maintain that it is 
a very effective compromise between high efficiency and 
convenience, and that it forms a very practicable scheme 
indeed for the average man, who need have no hesita- 


N 


“when using resistance coupling. 


tion whatever in adopting it as a sound and workable 
arrangement. “The reason for using a H.F. choke in the 
position indicated has been given so often in the pages 
of this journal that it is not proposed to labour the point 
here. Readers who are in any doubt on this point are 
referred to page 535 of the issue of this journal for 
June 3rd, 1925. ; 


Tests. 


In order to test its effectiveness in tuning in distant 
transmissions the receiver was tested against a conven- 
tional three-valve receiver employing a regenerative detec- 
tor using plug-in coils followed by transformer-coupled 
L.F. amplification, and it was found that it very readily 
equalled the achievements of this receiver, whilst distant 
stations were clearer and more intelligible owing to the 
complete absence of iron-cored intervalve couplings. 
Briefly put, it may be stated that the ratio between back- 
ground noises and signal strength is undoubtedly better 
Readers must not, how- 
ever, suppose that the instrument is capable of achieving 
the same feats of distance obtainable with a receiver 
employing a properly designed H.F. amplifier, such’ as 
a good neutrodvne employing two H.F. stages, but it is 
maintained, however, that it is fully able to compete 
successfully with any other receiver of its class, the main 
intention of the writer being to design a dual-purpose 
receiver performing the function of either an experimental 
or a local and high-powered station recejver, and possess- 
ing no more difficulties in operation than an electric-light 
sw vitch, and in this respect the desired objective has, it is 


claimed, been fully achieved. 


HORIZONTAL RADIATION TESTS. 


NTERESTING tests with an experimental. type of 
horizontal antenna are being conducted by the Ameri- 
can broadcasting station WGY at Schenectady, New 
York. To assist in the tests, the engineers ask listeners 
to report on the comparative quality of transmissions with 
the old and new types of antenna, to be given on Monday 
and Tuesdays at midnight. 
Each evening, beginning at midnight, entertainment 
will be broadcast for half an hour using the horizontal] 
antenna ; then, after a period of fifteen minutes required 
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for the change over, a further transmission will be made 
on the ordinary vertical aerial system from 12.45 to 
1.15 a.m. It is understood that the usual wavelength 
of 379.5 metres will be employed, with a power of so 


kilowatts. British listeners should,. of course, remember 
that G.M.T. is five hours in advance of the times given 
above. 


These experiments form part of a comprehensive 
scheme of transmitter development which is being carried 
out by the General Electric Company during the winter. 
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Practical Measurements of Signal 


Strength. 


By H. L. CAPE. 
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broadcasting station, greater use than ever appears 

to be made of crystal circuits. i 

It is the purpose of this article to discuss the signal 

strength from the station at Daventry as ‘measured by 

the amount of rectified current through the telephone cir- 

cuit. The experiments were made in close proximity to 

the 5IT transmission. The aerial system used for the 
reception tests is situated 14 mile from the 5IT aerial, 
its dimensions being as follow :— Horizontal span 45ft., 

height 35ft. above ground. The location is surrounded 
by buildings. ` i 7 


— the opening of the 5X X (Daventry) high-power 


The Aerial. 


It was found that in the space available the best 
results were obtained with an aerial of the inverted L, 
six-Wire cage type, the multiple wires of the vertical por- 
tion reaching to within about 8ft. from ground level. 
The aerial had a fundamental wavelength of 147 metres. 

A large buried zinc plate formed the earth connection, 
and for rectification a ‘‘ Hertzite’’ crystal was used in 
circuit with 4,000 ohms telephones. 

The circuits used are shown in Fig. 1, together with 
the inductance values; (a) is an ordinary directly con- 
nected set tuned with parallel capacity ; (b) is inductively 


FE E 


=e 
(a) (b) (c) 
Fig. 1.—Circuits used in the experiments. The values of the 
fixed capacity naa inductances are as follow: L,, 1,030 mH.; 
Lə, 3,530 mH. ; C;, 0:001 mfd. 
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coupled with primary tuning capacity ; and (c) inductively 


coupled with primary tuning inductance. The inductances 
L, and L, were composed of well-spaced windings sup- 
ported between jin. ebonite end plates. Each of these 
inductances consisted of six slab type coils, isin. separat- 
ing each slab. The windings are octagonal in shape, 
with layers spaced yy in. apart by narrow strips of card- 
board placed at eight equidistant points. Various tap- 
ping connections were available, but the maximum induc- 
tance values indicated below Fig. 1 gave best results. 


Tuning Coils. 


Inductance L, consists of 120 turns of No. 32 S.W.G., 
S.S.C. copper wire, L, having a greater number of turns 
wound with No. 32 S.W.G. and No. 24 S.W.G. wire. 
These inductances were not made specially for this test, 
but were conveniently available, no ‘‘ low-loss ° claim 
being made. ‘The variometer Į., for tuning circuit (c), 
however, was of the ‘‘ low-loss ° type. 

In the inductively coupled circuits (2) and (c), L, and 
L, were placed as close together as possible, the ebonite 
end supporting plates giving in. separation between wind- 
ings. The inductive coupling coefficient between primary 
and secondary of circuit (b) was 57 per cent., and in the 
case of circuit (c), at 1,600 metres, 11 per cent. ‘The 


tuning capacity required in circuit (a) for maximum cur- 


rent was 232 micro-microfarads ; in circuit (b) 330 micro- 
microfarads. The galvanometer used for the crystal cir- 
cuit current measurements was a particularly sensitive and 
accurate instrument. 
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Crystal Reception from 5XX.— . 

The curves in Figs. 2 and 3 give the values of rectified 
current obtained when using each of the circuits. The 
circuits were tuned over the ranges given, so that some 
idea could be obtained of the signal strength when the re- 
ceiver is considerably out of resonance with the transmit- 
ting frequency. It was found that with the telephones used 


a rectified current of 14 micro-amp. was about the mini- . 


mum which would give intelligibility of speech, taking the 
news bulletin reading as a standard. The minimum recti- 


-` fied current for the case of the 5IT transmission is about “ 


t micro-amp., which would suggest that the amount of 
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WAVELENGTH IN METRES 
Fig. 2.—Results obtained from 5XX with circuits (a), (b) and (c). 


Curve (a) was taken when 51T was not working, curves (b) and (c) 
being unaffected by the radiation from SIT. 

mean modulation is of a higher proportion’ in the sIT 

transmitter than in that of 5XX. This would be ex- 

pected when the large difference in. the two plants ts 

considered. Using circuit (a) for 5XX reception, inter- 

ference is experienced from 517; this, of course, is not 
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Fig. 3.—Rectified current in the galvanometer ia circuit (a), Fig. 1; 
cugve X, from 5XX and SIT working simulta: eously; curve Y, 
from 5XX alone, and Z from 51T alcne. 


surprising at the close range of reception. No interfer- 
ence can be detected at all when either circuit (b) or (© 
is used ; also, owing to the use of a secondary winding, the 
benefit of reduced circuit damping is obtained. It was 
found that with both 5X X and 51T working, circuits (b) 
and (c) could be tuned to as low as 1,200 metres without 
any appreciable interference from 5sIT. It will be 


observed that no tuning capacity is used in the secondary 


of either (4) or (c), as with the particular coils in use no 
advantage was gained with any degree of coupling tried 
or value of inductance. It is not suggested that secondary 
tuning could be dispensed with when best results are 
desired in all cases of reception. 


Loose-coupled Tuning. 


The results given with the two-circuit arrangements 
here might prove of interest to those who have not had 


CRYSTAL RECEPTION FROM 5X X. 
MEAN RECTIFIED CURRENT OBTAINED FROM 5XX DURING THE LaSt WEFK OF TRANSMISSION FROM CHELMSFORD. 


Circuit 
Tuning. Circuit (a). 
Metres.  |[———— nena (oan ae eee a 
SAX only. | 5XX and SIT. | 5XX only. 
1,600 | 1.7 5 2.8 
(1) (2 (3) (4) 
l 
A 22 


Rectified Current—Micro-a mps. 


Circuit (b). Circuit (c). 
| DXX and SIT. 5XX only. 6XX and SIT. 
3 2.6 2.6 
(5) (6) (7). 
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Crystal Reception from 5XX.— 

experience with loose coupling, as, besides cutting out 
the undesired transmission, a genera] increase of signal 
strength is obtained, although this would not be neces- 
sarily so in every. instance, so much depending upon 
individual reception conditions and circuit’ constants. 
- The rectified current in circuit (a) due to 5IT when 5XX 
is not in operation is given in curve Z of Fig. 3, illus- 
trating the likelihood of considerable interference with 
5XX. The values given in curve X, Fig. 3, for the 


RECEIVER 


N 


5 XX (CHELMSFOR 


Fig. 4.—Diagram showing the distances of 5IT and 5XX from the 
receiver. 


rectified current in circuit (a) with both transmissions 
working are not the arithmetical sum of those in curves 
Y and Z. The current values for circuits (#) and (c) 
given in curves (b) and (c) respectively of Fig. 2 represent 
those obtained, whether 51T is in or out of operation. 


Interference. 


The current for the lower and higher tuning has not 
been included in the curves, as the range given “from 
1,400 to 1,8¢o metres is sufficient to give the general 
relation existing among the various values. In Fig. 2 
are given the values for all three circuits, that with 
the lowest peak being for circuit (a) when 51T is not 
working ; the two higher curves are for the inductively 
coupled circuits. The curves in Fig. 3 are for circuit 
(a) in Fig. 1, X representing conditions when both 
sXX and sIT are working; Y, 5XX only, reproduced 
from Fig. 2, and Z with sIT only. It will be seen 
that 5sIT can be heard at fair strength at as high as 
1,809 metres. It should prove interesting to observe 
the general shape of the various curves. 

The table gives the maximum rectified current for the 
various circuits described, obtained from the 54% 
Chelmsford transmission during the last week of its 
operation. 

The diagram in Fig. 4 indicates the relative positions 
and distances between the various stations and the point 
of reception. The information is based on careful 
measurement of a large-scale map. It 1s interesting to 
notice that the Daventry station is located almost on the 
line- which joins Chelmsford and Birmingham. The 
signal strength from Daventry is considerably greater 
than that from Chelmsford, much more than would be 
given by comparing the relative distances. 


This greater relative strength is due to a variety of- 


conditions, such as improvement in the plant. 
12 ü 


Wireless 
World 


807 


Although the maximum 5XX signal strength has been 
regarded as at 1,600 metres, and all the other tuning 
values are based on this figure, actually the wavelength 
when measured carefully always appeared slightly 
higher, being, in fact, almost 1,610 metres, according 
to the instrument used in the tests. This is a small 
matter, but is mentioned in case 5XX does really differ 
from 1,600 metres. 


Comparing Modulation and Quality. 

The galvanometer which was uset] had a fairly long 
period of oscillation, so that a relative measure of the 
amount of modulation in the transmission could not be 
made for speech or music, but for the long, constant 
modulation of the tuning note, the increase of rectified 
currents was 1 to 14 micro-amp., in circuits (b) and (c), 
It would be interesting to know just what amount of 
modulafion actually takes place at the transmission for 
the tuning signal. 

It would appear from the results in this article, that 
in most instances it would be reasonable to expect fairly 
reliable signals from 5XX up to, say, 200 miles from 
the transmission, using a good aerial system with the 
correct type of crystal receiver. Strong signals are not 
suggested at this distance. Greater distances are covered 
than the 200 miles mentioned, but the latter assumes that 
signals are sufficiently strong to be intelligible without 
undue strain‘on the listener. | aa ho a 

It seems generally agreed that the quality of the 
Daventry transmission is very’ good, especially when all 
the factors are taken into consideration. The writer 
normally uses for the 5X X reception, the circuit (b), with 
the primary of an intervalve low-frequency transformer 
in place of the telephones, followed by a two-valve ampli- 
fier of suitable design, and low-resistance loud-speaker, 
which gives really loud and good reproduction. The 
usual rectified current in this receiver is approximately 
35 micro-amps. As circuit (4) is capable of tuning 51T 
to resonance, also, it has been interesting to compare the 
loud-speaker results obtained from 5XX with those of 
sIT, during a simultaneous transmission. To make a 
proper comparison, the rectified 5X X current is noted, 
then 5IT tuned, and coupling weakened until the current 


is equal to that from 5XX. Before 5IT improved its 


transmission, the quality obtained from 5XX on this 
test was much superior and pleasing; also the general 
balance of effects was better than that given by sIT. 

Great care has been taken with all the results given, as 
it is thought that definite quantitative measurcments of 
relative signal strength for the 5XX transmission, at a 
location where there is another broadcasting station, 
should prove useful. 


GENEVA WAVELENGTH TROUBLES. 


IRELESS engineers at Geneva are discovering 
that the path of true broadcasting never runs 
smooth. During the transmitting tests with the new 
Geneva broadcasting station, which began operations on 
1,000 metres, it was discovered that serious clashing took 
place with the Hilversum transmissions on 1,050 metres, 
and also with a harmonic of the Munchenbuchsee station. 
Geneva is at present experimenting on wavelengths in 
the region of 800 metres. 
A 23 
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A Section Devoted to New Ideas and Practical Devices. 


SWITCHING L.F. VALVES. 
The circuit diagram shows how a 
double-pole double-throw change- 
over switch may be employed ` to 


L.F. amplifier switch connections. 


switch off a low-frequency amplify- 
ing valve without changing the value 
of the H.T. voltage applied to the 
preceding valve.—J. H. 


©0000 


‘HANDLING SMALL SCREWS. 

In reassembling delicate instru- 
` ments such as voltmeters and galva- 
nometers it is often found difficult 
to insert small No. 10 
B.A. or No. 12 B.A. 
screws with any of the 
means available to the 
amateur. The screw 1s 
generally held with a 
pair of forceps, but it 
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A convenient method of 
holding small screws. 
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is verv difficult to keep the screw ver- 
tical, particularly if provided with a 
countersunk head. 


A 24 


-A very simple and effective way 
of overcoming the difficulty is to push 
the screw through the end of a strip 
of cartridge paper, as indicated in 
the diagram. This way of holding 


_the screw has only to be tried to prove 


its superiority over any other method. 
—P. E. 3 
0000 
SPACED COILS. 

One of the most efficient forms of 
multilayer coil winding is that in 
which narrow spacing strips running 
at right angles to the direction of 
winding are used to separately space 
single layers of wire. Until the first 
few turns of each layer have been 


Assembling spacing strips 


wound,. however, there is difficulty in 


holding the spacing strip in position,. 


and it is generally necessary to tie 
them down with a few turns of thread 
until the winding has been com- 
menced. A much more satisfactory 
method is to screw vertical pegs into 
the centre former at each side. Holes 


are then drilled at each end of the, 


spacing strips to correspond with the 
distance between the pegs which will 
then hold the spacing strips in posi- 
tion for each layer without the neces- 
sity of using any form of binding.— 


A. L. O. l 


GRID BIAS. 

A very effective way of adjusting 
both the value and the sign of the 
grid bias applied to the detector valve 
is to use two variable grid leaks, one 
being connected to the positive and 
the other to the negative terminal of 
the L.T. battery. When a negative 


pra leaks connected to give a positive 
or negative grid bias. 


bias is required the grid leak con- 
nected to give L.T. should be reduced 
in value, while the resistance of the 
other should be increased. By re- 
versing this operation a positive bias 
will be obtained. It will be seen that 
the variation of grid potential is con- 
tinuous, and that any desired value 
may be obtained by varying the ratio 
between the two resistance values. 
Both grid leaks should be capable of 
adjustment to values as high as 5 or 
10 megohms, since the effective value 
of the grid leak is the resultant re- 


‘sistance given by the two resistances 


connected in parallel. The arrange- 
ment is essentially a potentiometer, 
but the current taken from the L.T. 
battery is very much less than that 


usually required for a wire-wound 


instrument.—N. S. C. P. 
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MOUNTING LOW-LOSS COILS. 

In order to reduce self-capacity to 
as low a value as possible it is neces- 
sary to provide a spacing between 


the pin connections of short-wave _ 


coils greater than is usual in the case 
of plug-in coils for the broadcast band 
of wavelengths. This generally 
necessitates a coil holder of special 
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design, but the method of construc- 
tion shown in the diagram enables 
either type of coil to be used with 
equal facility. In both the fixed and 
moving coil holders the split pins are 
fixed while .the sockets are mounted 


Adjustable coil holder. 


on adjustable brass slides. In the 
diagram the holders are shown ad- 
justed for ordinary plug-in coils. By 
releasing the pairs of securing nuts 
and bolts the distance between the 
pins and sockets may be increased to 
take special low-loss coils with 
various spacing.—G, W. I. B. 
i o000 


COIL HOLDER ADJUSTMENT. 


The diagram illustrates a very 
effective vernier adjustment for a coil 
holder which is screwed to the side 
of a receiver cabinet. <A length of 
No. 2 B.A. screwed rod is mounted 


-in bearing brackets and provided at 


one end with an ebonite knoh. The 


Fine adjustment fer coil holders mounted 
on the receiver cabinet. 


distance of the bearing holes above the 
surface of the cabinet is such that 
the screwed rod is in contact with a 
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strip of felt glued to the edge of the 
adjusting knob on the coil holder. 
This arrangement produces in effect 
a worm gear providing a minute con- 
tro] over the movement of the reaction 
coupling. The felt should not be too 
thick if best results are to be obtained. 
—A. R. K. i - 
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VERNIER RHEOSTAT. 


A simple vernier rheostat for use 
in conjunction with an existing fila- 
ment resistance may be constructed 
from two tuning knobs. The diagram 
shows that the knobs are mounted at 
each end of a screwed rod spindle 
passing through a bearing bush in the 
panel, the resistance element consist- 
ing of a single turn of wire wound 
round the milled edge of the lower 
knob. One end of the wire is free, 
while the other is connected to the 
spindle. A springy brass strip 
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Single-turn vernier rheostat. 


screwed to the underside of the panel 
is used to pick up contact with the 
wire. —A. F. F. 
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LEAD-IN JOINT. 


Through swaying in the wind the 
end of the lead-in wire frequently 
breaks off where it is clamped to the 
terminal of the lead-in tube. This 
trouble can be prevented by attaching 
to the wire a short length of brass 


spring strip in the manner indicated . 


in the diagram. The end of the strip 
is drilled and clamped under the lead- 
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Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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in terminal, while the upper end is 
cut with a pair of shears to form two 
narrow strips, which are bent over the 
top of the wire to hold it in position. 


Method of preventing breakage of the 
lead-in wire. 


If any swaying takes place the bend. 
ing will be distributed along the brass 
strip and will not take place at one 
point only. Consequently there will 
be less danger of breakage. Of 
course, the strip must not be too thick, 
otherwise the wire may break off 
where it is fastened to the upper end 
of the strip.—L. C. H. 
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SOLDERING HINT. 


The usual method of cleaning the 
iron is to dip in flux and then to apply 
a stick of solder to the tip of the 
coppér bit. When the iron is very hot 
it becomes oxidised or the flux is 
burnt away before the solder can be 
applied, and the tinning of the iron is 
consequently uneven. | 

A better method is to obtain a 
shallow tin lid and to melt in it a few 
pieces of solder until they form a thin 
layer covering the bottom of the tin. 
A small quantity of flux is then 
melted and poured in to cover the 
layer of solder. If the soldering iron, 
whilst hot, is dipped into the flux and 
rubbed on the solder at the bottom of 
the tin the point will he cleanly and 
evenly tinned.—C. W. 
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WIRING DIAGRAMS. 


If a sheet of carbon paper is placed 
under the drawing paper with the 
carbon surface upwards, when making 
a wiring diagram, a reverse image of 
the diagram will appear on the under- . 
side of the paper: Thus diagrams 
showing the appearance of the wiring 
both on the front and the back of the 
panel will be obtained on the same 
piece of paper.—J. H. C. 
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A Section Mainly for the New Reader. 


ALTERNATIVE CRYSTAL 
RECTIFICATION. 


The problem of changing-over from 
valve to crystal rectification is not 
such a simple one as would appear 
at first sight, as the circuit arrange- 
ments for a crystal detector are, or 
should be, inherently different from 


those applicable to a valve in the- 


great inajority of cases. 
Circuit diagrams showing how the 
change-over may be made by a fairly 
obvious method of substitution are 
often suggested, but such an arrange- 
ment generally gives rise to high 
damping and general inefficiency, al- 
though, for local work, the arrange- 
ment may be effective enough. 
Referring to Fig. 1, it will be 
seen that the problem has been at- 
tacked from rather a different angle 
in this particular case. The recegver, 
as shown, consists normally of an 
H.F. amplifier, valve detector, and 
one L.F. stage. This circuit ar- 
rangement is obtained when the 
D.P.D.T. switch is “ down,” a grid 
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amplifier) through the H.F. choke 
and grid condenser. ‘The usual grid 
leak is fitted, a suitable bias voltage 
being applied through it. The values 
of both coupling condenser and leak 
are the same, as used in resistance 
capacity L.F. “couplings. 

When crystal rectification is being 
used the reaction coil (shown in 
dotted lines) in the anode circuit of 
the second valve is either swung clear 
or, where ‘possible, removed frou its 
socket, which is then short-circuited. 
If reaction is still desired, arrange- 
ments must be made to introduce it 
between the anode and grid circuits 
of the first valve. 

As practically no current is taken 
by either valve or crystal detector 
operating in this manner, the same 
type of H.F. coupling will be suit- 
able for both alternative methods of 
rectification; in this lies the chief 
advantage of the circuit. 

Needless to say, as the switch is at 
high oscillating potential to earth, it 
should be of the low-capacity type, 

and the very 


"tı greatest care 
“Tet should be exer- 
gop as cised in keeping 
> aor KA the connecting 


GQUQY 


wires to it as short 
and clear of each 
other as possible. 


= The choke, which 
l helps to keep 
H.F. voltages 


(which may escape 


cote O recttcation) of 


Fig. 1.—Valve or crystal rectification. 


condenser and leak of suitable values 
being connected in appropriate posi- 
tions. When the switch is “up,” 
the crystal detector is put into opera- 
tion, and functions as a voltage recti- 
fier, supplying rectified pulses to the 
erid-filament circuit of the second 
valve (which now becomes an L.F. 
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the grid of the 
second -alve, 
should fol be in 


inductive elon with other coils. 
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THE SQUARE LAW CONDENSER. 

Although unforttinately under ordi- 
nary working conditions the so-called 
square-law condenser does not give 
perfectly proportional dial reading in 
relation to the wavelength of the cir- 


cuit of which it forms a part is tuned, 
there are nevertheless several very dis- - 
tinct advantages to be gained by its 
use. 

In operating condensers with the 
ordinary semi-circular plates, it will 
be found that the lower part of the 
tuning scale is uncomfortably 
crowded ; in other words, there is very 
little separation between the readings 
corresponding to various stations. In 
this respect the ‘‘ square-law °’ type 
of instrument will be found to effect 
a considerable improvement, as sta- 
tions are much more evenly distributed 
round the scale. Another very real 
advantage lies in the fact that, due 
to the shape of the vanes, these con- 
densers usually have a very low mini- 
mum capacity. This is an important 
matter, as a larger wavelength range 
may be covered with a single induct- 


ance coil. 
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NEUTRODYNE RECEIVERS. 

It should be pointed out that, un- 
less a receiver will normally oscillate 
without some artificial stabilising de- 
vice the addition of a neutralising 
condenser is quite unnecessary. 

It will generally be found that a 
“ direct-coupled’’ receiver = (with 
aerial connected to the grid end of the 
tuning inductance), having only one 
stage of high-frequency amplification, 
will not oscillate unless reaction is 
introduced. In this case, therefore, 
there exists no need] for the adoption 
of the ‘‘ neutrodyne ’’ system, which 
in itself does not add to the efficiency 
of a receiver, but merely enables the 
inherent tendency towards self-oscilla- 
tion in lightly damped circuits to be 
overcome in a very effective manner. 

In the case mentioned, the grid cir- 
cuit will be sufficiently damped by the 
load imposed by an aerial of normal 
dimensions, but where-an excessively 
small aerial or a framexis used, the 
neutralising arrangement is of great 
practical value. 
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‘Under modern conditions, with an 
increasing need for high selectivity, 
there is a growing tendency towards 
the use of a loose-coupled aerial cir- 
cuit, which, if sufficiently loose to be 
effective, will generally introduce the 


necessity for stabilising. 
ooo0oo - 


REDUCING AERIAL DAMPING. 

The grid circuits of the first valve 
of ‘‘neutrodynes’’ (and of some 
other receivers) need to be lightly 
damped, thus generally ruling out 
the usual direct aerial connection. 
Readers who wish to experiment on 
these lines and who do not care to 
go to the trouble of constructing or 
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connecting up a loose coupler, will 


find that a similar effect may be ob- . 


tained by inserting a very small con- 
denser (generally o.coo1 mfd. or 
less) in series with the aerial circuit. 
Tuning will be carried out in the 
usual manner by means of a variable 
condenser across the grid coil; this 
latter will have to be somewhat 
larger than the one used when the 
series condenser is not in circuit. 
oacoo 
TESTING A VARIABLE CONDENSER. 
Purchasers of variable condensers 
fitted with any, form of reduction 
gear designed to give a slow motion 
to the moving vanes should beware 


DISSECTED DIAGRAMS. 


SIT 


of ‘‘ backlash.” If this exists to any 
appreciable extent the whole object 
of the design is defeated. 

To test for the presence of back- 
lash, the moving plates should be 
securely held, and if it is possible 
even slightly to move the dial without 
transmitting a corresponding move- 
ment to the plates, it is unlikely that 
the condenser will give satisfactory 
service. | Where a friction drive is 
used this test may he misleading, 
due to slipping of the driving sur- 
faces, but it will be fairly easy to see 
if this is the cause of any free move- 
ment of the dial which may be 
detected. 


No. 9.—An H.F. Amplifier with Crystal Detector. 


For the benefit of those who have not yet acquired the simple art of reading circuit diagrams, we are 
giving weekly a series of sketches, showing how the complete circuits of typical wireless receivers are 


A tuned oscillatory circuit connected to 


aerial and earth. Voltages built up 

across it are applied between grid and 

Alament of a vaive, the filament of which 
is heated by an L.T. battery. 


The anode circuit is completed through 

the primary windings of an H.F. trans- 

former and H.T. battery. Note that in 

every valve receiver the positive end of 

this battery is idee to the plate or 
anode. 


The arrangemeni shown in the previous 


sketch wiil pk fear suffer from flat 
toning and general inefficiency; here 
damping is reduced by connecting the 
crystal and telephones across only a part 


of the secondary coll. 


6 


Here reaction is introduced on the 
“ Weagant’’ principle, by passing a pro- 
portion (amount controlled by the reaction 
condenser) of the anode H.F. currents 
through the reaction coil, which is in- 
ductively coupled to the grid coll 
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Varying currents in the primary induce 
voltages into the tuned secondary circuit. 
These voltages are rectified by the crys- 
tal, and the telephones are operated by 
fluctuating D.C. currents which are 
passed through their windings. 


Selectivity is Improved by the addition of 


a coupled aerial circuit. The arrange- 

‘ment shown above will very probably 

need some form of artificial stabilising, 

due to reduction of the aerial load. This 

may be done by reversing the connections 
of the reacfion coil. 
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By N. V. KIPPING and A. D. BLUMLEIN. 


HE effect of a condenser in an paee yan eraranereesersenoseres 
A.C. circuit is in many re- i; 


spects the exact opposite of 
the effect of an inductance. With 
an inductance the reactance offered 
to the current is less with small fre- 
quencies than with high frequencies. 
A condenser offers a higher impe- 
dance at low frequencies than at high 
frequencies. 

‘It is easy to remember the way this 
rule goes, for we know that D.C. 
passes easily through inductance, ‘but not o capa- 
city. The further away we get from D.C. (that is, the 
higher the frequency of our A.C.), the further we get 
from the easy passage of current through inductance and 
its difficult passage through capacity. The idea of think- 
ing of capacity as an clastic diaphragm in the circuit has 
already been suggested, and from this idea it was easy 
to see that if a steady pressure were suddenly applied 
to it the diaphragm would stretch mare easily for the 
first part of its total movement than for the latter part. 
To put this into electrical terms is to say that current 
will flow into a condenser mare easily for the first part 
of its charge than for the latter part. In fact, the time 
comes when it is so difficult to overcome the back pressure 
exerted as a result of the elasticity of the condenser that 
for a given voltage pressure no more current will flow 
into the condenser. At this point the back pressure of 
the condenser is equal to the charging pressure of the 
voltage. À 


Alternating Current in Condensers. 


Let us, then, analyse what happens when an alter- 
nating e.m.f. is applied to a condenser. 

In Fig. 1 is drawn a picture of an alternating c.m.f. 
wave. At A the e.m.f. is supposed to have been switched 
‘on. Assuming that inductance is negligibly small in the 
circuit, current will commence to fow immediately, and 


B A.C. VOLTAGE WAVE 


„o 


— TIME 


VOLTS AND 
AMPERES 


A.C. CURRENT WAVE 


D 
Fig. 1. — Relation between the alternating vores e applied to a 
condenser and the current produc 
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In this the concluding article of the series 
the authors explain the principles under- 
lying the tuning of wireless receivers. 
Previous articles appearing in the issues 
of October 21st, 28th, November 4th, 
lith, 18th, and December 2nd, have dealt : 
with all the more elementary aspects of : 
electrical theory, and form an excellent : 
introduction to the technical articles 
appearing from time to time in the pages 
of this journal. 
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its value will depend upon the zate 
at which the e.m.f. is increasing, be- 
cause as the e.m.f. increases it 
‘* stretches ’’ the condenser, so caus- 
ing a current to flow. Now the rate 
of increase of e.m.f. is a maximum 
at A, so that the current is corre- 
spondingly a maximum at A,. As B 
is approached the rate of increase of 
e.m.f., and consequently the value of 
the current, gradually decreases. At 
B the e.m.f. is steady and is exactly 
counteracted by the back pressure of the condenser, and 
as no stretching or contracting is taking place no current 
flows. As soon as B is passed the e.m.f. begins to 


: decrease, and as the condenser restores itself to its normal 


state it forces current to flow in the opposite direction to 
the stretching current. This continues more and more 
rapidly until C, where the condenser starts stretching in 
the other direction, as a result of the reversal of the 


„AC VOLTAGE WAVE, 
F 
F 


C AC. CURRENT WAVE 
Fig. 2.—Alternating voltage and current in an inductive circuit 
In this case the current lags behind the voltage. 

e.m.f. Over the points C, D, and E the process is 

repeated, only in the reverse direction. 

This analysis shows that through a condenser the cur- 
rent flowing leads in front of the e.m.f. which is driving 
it. This is, of course, the exact reverse of the current 
through an inductance, which always lags behind the 
driving e.m.f. 

Capacities, because of their elastic nature, impede the 
flow of currents, just as do resistance and inductance, 
‘impedance ’’ can be measured in ohms. It 
is already clear that this impedance becomes less as the 
frequency of the A.C. increases. In fact, the reactive 
ohms X, for a condenser, follow the expression :— 

I 


onic 
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where z= 3.14, etc., 
f= frequency in cycles per second. 
¢=capacity in farads. 
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Introduction to Wireless Theory.— 

Reactive ohms, when representing the impeding effect 
of a capacity, are often referred to as negative reactive 
ohms, and a capacity is referred to as a negative react- 
ance. Positive reactance relates to the effect of an induct- 
ance. To show why it is necessary to distinguish between 
these two kinds of reactance by giving them different 
names, it is necessary to remember that not only does 
each reactance cause a reduction in the current flowing, 
but each has a different effect on what is called the 
‘phase’’ of the current and voltage. The word 
‘phase ”’ is used in connec- 
tion with all kinds of waves, 
not merely alternating cur- 
rent and alternating voltage 
waves. When we say that 
two waves are in phase, we 
mean that they are absolutely 
in step, that each reaches its 
maximum positive value at 
the same time, and each its maximum negative value at 
the same time. The meaning of the word phase is 
‘time,’ and this perhaps provides the best way of 
thinking of it. We usually speak of soldiers as march- 
ing in time. It would be equally accurate to say that 
they were marching in phase. If one man was marching 
exactly out of step, we might say that he was 180° out 
of phase, or that he and the remainder of the men were 
180° apart in phase. If he was half out of step, or 
was marching half a pace late, we might say he was go° 
out of phase. 


Fig. 3.—Alternating voltage 
applied to a condenser and 
inductance in parallel. 
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Resonance in Tuned Circuits. 


From Figs. 1 and 2 we see that the current and voltage 
waves shown are not in phase. In fact, 
they are 90° apart in phase, but in Fig. 2 the current 
wave is ahead of the voltage wave, while in Fig. 1 the 
reverse is the case. This will explain why we say that 
inductance causes current to lag, and capacity causes 
current to lead the voltage. Both inductance and capa- 
city reduce the total current, but also alter its phase 
relative to the driving voltage wave. In the cases we 
have chosen for discussing the effects of inductance and 
capacity, we have assumed no appreciable resistance to 
be in circuit, and we have found the effects in each case’ 
to be a change in phase of the current waves of 90°. 
We have previously seen that resistance alone, in the 
absence of appreciable inductance or capacity, causes 
no change in phase. It is easy to see without discussing 
it separately, that a mixture of inductance and resistance 


LEADING 


CURRENT CURRENT 


CURRENT 


FREQUENCY 


Fig. 4.—Resonance curve for the ideal circuit shown in Fig. 3, 
and (dotted) for a circuit containing resistance. 
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‘to resistance, reactance, or a 


in each case — 
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Or capacity and resistance will cause a change in phase 
less than 90°, the exact angle depending upon the 
relative proportion of reactance and resistance. 

It is, in fact, easily possible so to choose capacity and 
resistance or inductance and resistance as to get any phase 
difference we may wish. 

If a circuit has both inductance and capacity, as well 
as- resistance, the lagging or leading effects of each add 
together, and the nett result may Le either a lagging 
current or a leading current. A circuit whose nett effect 
is to cause a current to lag is said to have pcsitive re- 
action. <A circuit whose nett 
effect is to cause a current to 
lead is said to have negative 
reaction. | 

The ‘‘ impedance ’”’ of a 
circuit is its total reducing 


effect on current whether due 

Fig. 5.—Serles resonance or 
; acceptor circuit. 
mixture of the two. It is 


measured in ohms, but takes no account of the phase. 
This question of the combined effect of individual 
negative or positive reactances is of the greatest import-. 
ance. It provides the underlying principle of tuning in 
a wireless set, and of what is called ‘‘resonance.’’ The 
meaning of this word will become clear from a considera- 
tion of Tig. 3, in which an A.C. potential is connected 
across an inductance and a capacity in parallel. 
$ 


LAGGING VOLTAGE 


LEADING VOLTAGE 


(LEAC GA OURRE! T) (LAGGING CURRENT) 


LOW RESISTANCE 


CURRENT 


HIGH RESISTANCE 


FREQUENCY 
Fig. 6.—Resonance curves fo. the circuit in Fig. 5. 


If the A.C. has a very low frequency, we know that it 
will be easier for it to pass through the induetance than 
through the capacity, because the former has a low im- 
pedance at low frequencies. An A.C. of high frequency, 
however, will pass more easily through the capacity, which 
has a low impedance at high frequencies. ‘There must 
obviously be some frequency at which the current will pass 
with equal ease through both of them. This frequency is 
called the resonant frequency of the circuit. 

Supposing that the A.C. source could be adjusted for 
frequency, and that the resonant frequency could be found 
for a particular circuit ; we know that the current passing 
through the inductance and capacity would be of the 
same magnitude, but would lag and lead respectively. If 
we had no resistance in circuit (a condition impossible to 
attain in practice), the currents would each be go® out 
of phase with the driving e.m.f., but in opposite direc- 
tions. That is to say, the currents in the two arms would 
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Introduction to Wireless Theory.— 

be 180° apart in phase—7.e., completely out of step—and 
would completely neutralise each other, and no. current 
would flow through the source of A.C. In other words, 
the impedance of the inductance and capacity in parallel 
would be infinite at that frequency and act like an open 
circuit. Actually, in practice each has resistance, and 
the currents never absolutely neutralise each other, be- 
cause they are never completely out of step. If the fre- 
quency of the A.C. generator in Fig. 3 were gradually 
increased, the current flowing through it would take the 
form shown in Fig. 4. 


Resonance Curves. 


The full-line curve represents the case of an ideal 
circuit having no resistance, while the dotted curve repre. 
sents a case which might be met with in practice. The 
resonant frequency is the more sharply defined the less 
resistance there is in circuit. 

Such a circuit as that in Fig. 3 may be used to hold 
back and stop the flow of a current of any frequency 
from a branch of the circuit, though permitting currents 
of other frequencies to pass. In a case like this, we are 
presented with a source of fixed frequency, and we must 
adjust the capacity or inductance so that resonance occurs 
at the frequency of the source which we wish to suppress. 
To do this we may use either a variable inductance or a 
variable condenser. Many devices of this nature are on 
the market, and are known as tuning devices—tuning 
inductancés (or variometers) and tuning condensers. 

Resonance circuits are of two kinds. That described, 
where the inductance and capacity are in parallel, is 


sometimes called a rejector circuit, as it prevents the pass- 
The other type, in which’ 


age of a certain frequency. 
the inductance and capacity are in series, is known as an 
acceptor Circuit, as it provides a far easier path for cur- 
rents of its resonance frequency than for other frequencies. 
Such a circuit is shown in Fig. 5. 

This heing a'series circuit, the current through the in- 
ductance &nd ¢apacity is the same. ‘The A.C. current 


New R.I. Showroom. 
Of interest to Scottish readers is the 
announcement that Messrs. R.I., Ltd., 


have appointed as their representative in 
Scotland Mr. Michael Black, of 11, West 
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through the inductance lags behind the A.C. voltage across 
the inductance, and the current through the capacity leads 
the voltage across the capacity. 

As the current through the inductance and capacity is 
the same, it is easier to think of the voltage phases rela- 
tive to this fixed current. (In the parallel case, Fig. 6, 
the voltage was the same across each.) This may be 
then stated that the voltage across the inductance leads 
the current (since the current lags), and the voltage 
across the capacity lags behind the current (since the 
current leads). ‘These voltages, when added up, tend 
to neutralise each other. At resonance this neutralisa- 
tion is more or less complete, according to the resistances 
in the circuit. At resonance, then, only a small voltage 
is required to drive the current through this circuit, whose 
impedance drops to a minimum at the resonance fre- 
quency. 

Selectivity. 


The acceptor circuit (or series resonant circuit) has 
exactly the reverse effects to the rejector circuit (or 


‘parallel resonance circuit). 


The serics circuit may be made from the same types 
of apparatus as are used for the parallel circuit. 

The acceptor circuit can be used to select an A.C. of 
one definite frequency, which we may want to separate 
from others of different frequencies, because it may be 
tuned to pass the required frequency far moie easily 
than the unwanted frequencies. 

If the tuning circuit is not very sharply selective, such 
as the high resistance curve in Fig. 6, it will permit a 
considerable amount of current of unwanted frequencies 
from other stations to get into the receiving circuit, caus- 
ing interference. If commercial receiving sets had very 
sharp tuning circuits (low resistance), there would be 


- little risk of jamming, due to stations of not very dif- 


ferent frequency both getting into the receiving set, but 
as this is difficult to achieve without great cost, it is neces- 
sary for stations in the same neighbourhood to use widely 


different frequency. 


subject of a wager between Messrs. 
Speake and Hayward. Within six weeks 
re-erection was complete, new 
machinery was installed, and production 
wags in hand. The dinner was the out- 
come of the wager! 


Nile Street, Glasgow. A special show- 
room, exclusively devoted to *“ R.I.” pro- 
ducts, has been opened on the first floor 
of these premises. 
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Supersonic Components. 

For the Christmas Season Messrs. I. 
McMichael, Ltd., are issuing an attrac- 
tive box. containing their Supersonic com- 
ponents. The contents are comprised of 
the autodvne unit with reactor, the tuned 
filter, and the three tuned intermediate 
transformers. Each box will contain a 
comprehensive blue print layout diagram 
and a new book of instructions. 

ooanon 


A Daring Burglary. 
Messrs. The Formo Company were the 
victims of a particularly daring burglary 
A 32 


which took place on a recent Saturday 


, evening at their works in Cricklewood 


Lane, N.W.2. The offices were ran- 

sacked, but fortunately the large office 

safe defied Attempts to open it. A num- 

ber of wireless transformers were taken. 
ocon 


A Fire and a Wager. 
A remarkable building feat was re- 


ferred to by Mr. C. W. Hayward, joint’ 


managing director of the A.J.S. Radio 
Branch at a dinner held at the Victoria 
Hotel, Wolverhampton. On July 10th of 
this year, the A.J.S. Radio Branch 
suffered a disastrous fire. the area de- 
stroyed amounting to 25,000 super feet. 
The reconstructional work was placed in 
the hands of Messrs. Speake and Sons, 
who undertook to complete the work 
within six weeks. This task formed the 
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A Battery Guide. 

The. perplexing problem of choosing 3 
suitable accumulator has been simplified 
in an ingenious manner by the Exide 
Guide to Wireless Batteries. By means 


of a cardboard disc rotated behind a card. 


provided with “windows,” it is possible 
to see at a glance the suitable Exide bat- 
tery for varying conditions, such as the 
current in amperes ‘required, and the 
number of burning hours. The price of 
each battery is also shown. 
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Mullard’s at Newcastle. 

A new depot for all Mullard stocks 
has been opened at 30, Handyside 
Arcade, Perry Street, Newcastle-on-Tyne. 
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CURRENT “TODICS 


Events of the Week in Brief Review. 


RUSSIAN TELEVISION CLAIM. 


Dr. Popoff, the eminent Russian 
research worker, has invented a device 
which he claims will transmit photographs 
of moving objects by wireless. The pro- 
cess is completed in a few seconds. 


0000. 
CAUTIOUS NEW ZEALAND. 


Before erecting a powerful wireless 
station for overseas communication, the 
New Zealand Government has decided to 
wait a year in view of the 
important technical discoveries 
taking place. 


ooo0o0o 


SPEECH AMPLIFIERS IN 
LONDON COUNTY HALL — 


The Council Chamber of the 


County Hall, Westminster, 
notorious for its poor acoustic 
properties, has. been fitted 


with the Marconiphone speech 
amplification equipment. 


0000 


AMPLIFIERS IN THE 
COMMONS ? 


Replying last week to a ques- 
tion in the House, Mr. GQ. 
Locker - Lampson {Under- 
Secretary of the Home Office) 
stated that he was not aware 
of any general desire for sound- 
amplifying apparatus in tho 
House of Commons, the 
acoustics of which were much 
better than those of the Housc 
of Lords. 


oo0oo0o0 


LANGUAGE TALKS BY WIRELESS. 


The increasing recognition of the value 
of broadcasting as a medium for teaching 
languages is clearly shown jn some 
interesting statistics compiled by a Times 
correspondent. The fist, which is 
appended below, refers to language talks 
from Continental stations during an 
average week. 


English .. 9 lessons from 4 stations in 4 countries. 
Esperanto 12 ev » 10 os » 5 1) 
French .. 4 ei an SS lee » oO a 
Spanish .. 2 “ és 2 » il 5 


INDIAN BROADCASTING AND 
LANGUAGE DIFFICULTY. 


Before his recent departure 
for India, Major J. E. Monins, 
a director of Burndept Wire- 
less, Ltd:, suggested that India 
and Ceylon will be equipped with ten 
stations within the next five years. 

‘ The language difficulty,’’ he re- 
marked, ‘‘appears to provide a_ great 
obstacle to a wide broadcasting scheme 
in India, but broadcasting knows no 
lingual barrier. Each item broadcast 
may have to be translated into thirty- 
two different languages.” 


4 


8.B. IN AUSTRALIA. Mr. J. R. Collins, Secretary to the 
Australian Treasury, recentiy broadcast a Conversion Loan 


appeal chrough several stations simultaneously. 
graph shows the engineers operating the ‘* 


during the speech. 
SITUATION SAVED BY CARRIER 
CURRENT. 


Following a.cloudburst and flood which 
recently destroyed railway telegraph and 
telephone lines at Wenatchec, Washing- 
ton, communication war maintained with 
the outside world by means of a carrier 
current telephone system utilising the 
electric power lines to Seattle. 


The photo- 
B.” apparatus 


NEW DE FOREST INVENTION. 
The discovery of a new sound wave 
reproducer is announced by the famous 
American wireless worker, Dr. Lee de 
Forest. The device is understood to con- 
sist of a curved membrane which repro- 
duces undistorted sound by the applica- 
tion of an electro-magnetic telephone unit 
to ifs edges. 
oo0o0oọ 
OUT OF PRINT. 
We regret that many readers who have 
recently appen for a copy of The Wire- 
ess World for July Ist. last, 
containing the article’ on the 
Roberts reflex two-valve neutro- 
dyne receiver, have been dis- 
appointed. This issue is now 
out of print. 
o000 
PROBLEMS FOR PETIT 
. PARISIEN. 
Interference problems are 
still perplexing the engineers 
of the Petit Parisien broad- 
casting station, . who have 
recently been experimenting 
with small changes of wave- 
length between 344 and : 347 
metres. According to La T.S.F. 
Moderne, the 347-metre wave- 
length is the most successful, 
though reception is still far 
from perfect. 
oo0o0o0 
BROADCAST PLANS IN 
PERSIA. 


An ambitious scheme jin 
regard to broadcasting is being 
pursued in Persia, following 
D the raising of the ban 
which hitherto vetoed all sug- 
gestions for establishing a 
broadcasting service. A 1} 
kilowatt station has already 
been constructed at Teheran, 
and plans are proceeding fcr the 
installation of six relay stations 
in different provinces. 

oooo 


PUBLIC RECEPTION IN BOMBAY. 

Great success is rewarding the enter- 
prise of the Bombay Municipality in set- 
ting up loud speakers in the Malabar 
Hill and Victoria Gardens (writes a cor- 
respondent). Three times a week the 
Gardens are thronged by thousands who 
come to enjoy programmes broadcast by 
the local station for their special benefit. 
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RELAY BROADCAST EXPERIMENTS. 

According to engineers of the General 
Electric Compahy, New York, compara- 
tively high wavelengths are more suitable 
for broadcast relay purposes than those 
in the ordinary broadcast band. Station 
WCAD, St. Lawrence University, Can- 
ton, N.Y., has picked up and re-broadcast 


the 1,560-metre transmissions of WGY ` 


with marked success. For several months 
past WGY’s programmes have been trans- 
mitted on four different wavelengths, 
viz., 41.88, 379.5, 109, and 1,560 metres, 
but experiments have shown ‘that the 
highest wavelength is always the easiest 
to relay. 

ooo0oo0 


“BEAM” COMMUNICATION 
_ WITH CANADA. 


With the opening of the 
new ‘‘ beam ” station at Mon- 
treal at the end of the year, 

ractically instantaneous wire- 
ess communication will be in 
operation between Canada and 
the British Isles at any of the 
24 hours. 

According to the contract 
with the British Government, 
the Canadian Marconi Com- 
' pany has to guarantee a ser- 
vice of 100 words of five 
letters each per minute. Tests 
which have already been 
made, it is stated, have given 
a much higher rate. 


o000 


WIRELESS CONTROL FROM 
(THE AIR. 


The idea of a wireless-con- 
trolled aeroplane has long 
exerted. the imaginations of 
enthusiasts, but the notion of 
directing the movements of a 

round vehicle by wireless 
impulses from an aeroplane is 
a novelty which has just been 
carried into effect in America. 

A ‘‘radio-car,’’ equipped 
with a wireless receiver 
capable of operating certain 
controls, was manceuvred to 
and fro in McCook Field, 
Dayton, Ohio, in response to 
signals from an aeroplane 
flying at a height of 2,000 ft. 
Attempts are shortly to be A 
made to control the car from 
higher altitudes. 


o0v00 


SCHOLARSHIPS IN ENGINEERING. 


The Governors of Loughborough Col- 
lege, Leicester, invite applications for the 
award of five open scholarships in the 
Faculty of Engineering, each of the value 
of £75 per annum. The scholarships are 
open to British subjects situate in any 
part of the Empire, and are tenable for 
the period of the full diploma course. 
The closing date for applications is 
March Ist, 1926. Further particulars 
of the scheme ara obtainable from the 
Registrar, Loughborough College, Lei- 
cester, England. 
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HIGH POWER DUTCH STATION. 
base of one of the massive German masts, 210 feet high, at the 
Koolwijk station, which maintains touch with Java. 
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THE WIRELESS BAN ON THE RHINE 
Great disappointment is being felt 
among the inhabitants of the Rhine dis- 
trict that the removal of the present 
restrictions on wireless receivers was not 
discussed at the Locarno Conference. 
The granting of some mitigation of 
existing regulations (says a Times corre- 
spondent) would be a graceful and appro- 
priate, concession which should not now 
be difficult to make. There would appear 


to be very little justification for a policy 
of wireless isolation in this area, when 
the air is throbbing with wireless mes- 
sages in all directions. 
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RECORDS AND DISCORDS. 


Peace reigns once more at Osaka, 
Japan, after a particularly bitter conflict 
between the broadcasting and gramo- 
phone interests. A gramophone com- 
pany at Osaka recently startled their cus- 
tomers by offering at surprisingly low 
prices a number of records of Japanese 
music by well-known musicians and 
bands. The gramophone ‘‘ boom ” thus 
created alarmed the Osaka broadcasting 
authorities, who, on inquiry, discovered 
that the records had been made from 
actual broadcast performances. A stern 
legal controversy ensued, which was only 
ended when the contending parties 
arrived at a compromise to the effect 
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that no further wireless records would be 
made without consent from the Osaka 
Station. 

oo0oo0o0r 


NORTH ATLANTIC DIRECTIONAL 
STATION. 


A new directional wireless station, 
working continuously throughout the 
twenty-four hours, has been installed at 
Belle Isle at the northern entrance to 
the Gulf of St. Lawrence. The new 
station uses a wavelength of 800 metres 
with the call sign VCM. It should 
prove of Special value to vessels on the 
Northern ‘Transatlantic route. 


o0o000 


U.S. WIRELESS , 

s EXPANSION. 

| American radio manufac- 
F «turers estimate that in 1925 
| they will have sold 3,000,000 
| wireless sets and 20,000,000 
| valves, in addition to acces- 
| sories and components to the 
| value of £30,000,000. The 


| receipts for the year through- 


=F 


out the industry are expected 
to exceed £100,000,000, con- 
advance of 


i  stituting an 
last 


_ £40,000,000 on 
| figures.. 


year’s 
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BROADCASTING IN 

BOLIVIA. 
The President of the 
Bolivian Republic has promul- 
gated a decree permitting the 
erection of broadcasting 
stations and setting forth a 
code of regulations. The 
broadcasting system will be 
under the control of the 
Director General of Tele- 
graphs, and a nominal tax will 
be levied on all receivers to 
cover the cost of administra- 

tion. 
0000 


THE BROADCAST ENQUIRY. 


Mr. J. C. W. Reith, manag- 
ing director of the B.B.C., was 
the only witness called at the 
first open meeting of Lord 
Crawford’s Committee on 
Broadcasting, which met at 
House of Lords on Thursday 
last. 

Before being questioned by 
members of the Committee, 
Mr. Reith read extracts 
from a lengthy and exhaustive memoran- 
dum setting forth the present position 
and outlook of the British Broadcasting 
Company. Among the points raised were 
the Company’s friendly relationship with 
the Press, and the need for better news 
facilities, the rapid development in 
broadcast education, and the problem of 
the most desirable form of control. It 
was emphasised that even under unified 
control the B.B.C. had evolved a system 
of considerable elasticity, encouraging 
rivalry among local stations and the initia- 
tive of the individual. A problem which 
now engaged attention was the provision 
of adequate alternative programmes. The 
solution would involve the erection of 
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regional transmitting stations, replacing to 
some extent the present system of purely 
local stations. 

Dealing with the finance, the memo- 
randum stated that up to September, 
1925, working on a cash basis,-there was 
shown a surplus of income over expendi- 
ture of £55,481. Taking into account 
sums appropriated for income tax and 
staff provident fund, this was reduced to 
approximately £10,000. After exploring 
the fields of possible future expenditure 
the memorandum went on to state with 
- regard to future capital that it could not 
be provided out of revenue any longer. 

Examined in turn by all the members of 
the Committee, Mr. Reith stated, in reply 
to Sir Thomas Royden, that, with a free 
hand, it would be possible to give the 
listener a better news service. In further 
replies it was stated that the trend was 
in the direction of more high-power 


- gtations and the elimination of small 


stations. The Company desired more 
freedom within their own wave band to 
fix their own wavelength, whereas the 
Postmaster-General, at present, retained 
the power to refuse to sanction wave- 
length changes. 

In conclusion, Mr. Reith said that in 
the event of the B.B.C. becoming a 
Government agency they believed there 
must be a considerable element of 
Government control, but there must be re- 
sponsibility, discretion and impartiality 
in the hands of the executive official. 

0000 


- WIRELESS SAFEGUARD ON AMERICAN 
TRAINS. 


A wireless device designed to check the 
speed of locomotives automatically when 
approaching danger was tested recently 
over a 10-mile stretch of the Pere Mar- 
quette Railway (says The Engineer). 
The inventor is Mr. Thomas E. Clark, of 
Detroit, who explains that the device de- 
pends for its operation on the propaga- 
tion of electromagnetic waves in 
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the track rails with © 


varying wave- 
lengths, which 
actuate a visual 
signal in the en- 
gine cab. Should 
a train be occupy- 
ing a block, the 
rest of the rail 


surface within that 
block becomes auto- 
matically demagne- 
tised, and another 
train entering the 
block from the 
rear or front will 
receive the danger 
signal and an auto- 
matic application 
of the brakes. 

The preliminary 
tests are reported 
to have been suc-. 
cessful, and it is 
stated that the 
Michigan Central 
Railroad has equipped 10 locomotives with 
the Clark device. ht 


oo 


THE WIRELESS OPERATORS’ STRIKE. 

At the time of going to press no solu- 
tion seems forthcoming to end the strike 
of séa-going wireless operators which was 
declared at very short notice on November 
26th. A week later, it was stated, 600 
operators had refused to sign articles at 
the reduced rates of pay, under which 
wages are. lowered to, the extent of 
22s. 6d. per month. The Board of Trade 


: has permitted a number of vessels to sail 
_ without operators. he 


ooo00 
GERMAN AMATEUR DEVELOPMENTS 


Work is proceeding fast in organising 
the German branch of the International 
Amateur Radio Union on the same lines 
as the American Radio Relay League. A 


WIRELESS IN THE ARGENTINE. An interesting frame aerial 
used for reception purposes at the high-power station at 
Monte Grande. 


set of rules has been formulated govern. 
ing the activities of transmitters, who 
have organised an exchange of technical 
ideas by means of a new periodical 
entitled ‘‘Q.S8.L.’’ This publication is 
prepared on the same model as “ QST,” 
the famous organ of the A.R.R.L. 
.0000 
NEUTRODYNE EXPERIMENTS IN INDIA. 
Experimenters in India are keeping 
fully abreast of Western developments, 
if we may judge from recent reports. A 
series of tests has been carried out in 
Bombay, writes a correspondent, with a 
six-valve Thompson neutrodyne receiver, 
excellent loud-speaker results being. 
obtained on low power transmissions at 
a distance. In one case, during the 
afternoon, signals were heard on the 
loud-speaker from a distance of 280 feet, 
the transmission emanating from a 100- 
watt station ten miles away. 


THE WIRELESS ANNUAL FOR 1926. 


HE very comprehensiveness of The Wireless Annual 


for 1926,’ catering as it does for: every class of ’ 
wireless amateur and experimenter, renders the task of © 


singling out its most important -features somewhat diffi- 
cult. The broadcast listener, the amateur constructor 
and experimenter, the advanced student, and the trans- 
mitting enthusiast will all find abundant interest in these 
closely packed pages. 

Special mention must be made of the Directory of 
Experimental Transmitting Stations in all parts of the 
world. There can be little doubt that this list is the 
largest yet published, and its up-to-date information 
should prove of the greatest value not only to trans- 
mitters, but to everyone who takes a delight in searching 
the ether. In addition to European stations, the direc- 
tory includes lists from South Africa, India, Australia, 
Argentine, and other far-flung corners of the world. 

Interesting articles on the work of the International 
Broadcasting Bureau (contributed by A. R. Burrows), 

1“ The Wireless Annual for Amateurs and Experimenters, 


1926.” (London: Iliffe & Sons Limited, Dorset House, Tudor 
Street, E.C.4. Price 2s. 6d., post free 2s. 84d.) 


broadcasting regulations throughout the world, and the 
general trend of development in 1925 will appeal to all 
readers, while everyone who seeks to obtain working know- 
ledge of modern wireless reception will profit by the 
article on ‘‘ Valves, Their Uses and Characteristics.’ 
As an appendix to this article is a valuable table of valve 
data relating to all the well-known makes. A number of 
useful pages are devoted to circuits for broadcast recep- 
tion and amateur transmission, and a further valuable 
section deals with finding and rectifying faults in receiv- 
ing sets. Other features include a list of regular trans- 
missions throughout the world during the twenty-four 
hours, useful tables and data, calibration signals, a chart 
of regular broadcast transmissions, and a glossary of 
technical terms. Finally, no survey of the book would 
be complete without a reference to the Classified Directory 
of Manufacturers, which should prove of inestimable 
value to the amateur who wishes to make a careful choice 
of makes before purchasing his apparatus. 

The Wireless Annual for 1926 can be regarded as an 
oe addition to the wireless enthusiast’s work- 
shelf. 
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| EUROPEAN BROADCASTING STATIONS. 


Wavelengths, Power and Location. 


With this issue of “The Wireless World” we are presenting a Map of the 
Broadcasting Stations of Europe, in which the normal transmitting power is indicated 
in accordance with the key printed below. 

The following list of stations has been carefully compiled and the wavelengths 
corrected to date; but, as our readers are aware, the adjustment of wavelengths is not 
yet completed, and almost daily alterations are made in an endeavour to obviate 


interference. 


The difficulty of this problem is even greater than would appear from a casual 
inspection of the Map, as only the towns are shown and not the individual stations. j 
Thus Paris has four separate broadcasting stations, and many towns in Spain have 


two or three each. 


KEY TO POWER OF STATIONS SHOWN ON THE MAP. 


© BELOW ikw. @ mw TO skw., (©) skw. TO 20kw. (@) ABOVE 20 KW, 


GREAT BRITAIN AND IRELAND. 


Daventry ........... 5XX 1,600 metres 
Aberdeen ........... 2BD 495 ,, 
Belfast ........00005 2BE 440 y, 
Birmingham ........ 5IT 479 , 
Bournemouth........ 6BM 386, 
Cardif 6 .c20cs vrs ones 5WA 353 ,„ 
Glasgow ............ 5SC 422. ,, 
London ............ 2LO 365 
Manchester .......'.. 2ZY _ 378 a, 
Newcastle .......... 5NO 404 ,, 
Dublin.............. 2RN 380 Sis, 
Relay Stations. \ 
Bradford ........... 2LS 321.5 metres. — 
Dundee ............ 2DE 331 Pe 
Edinburgh .......... 2EH 3245 = ,, 
Hall cles aicicewe teen ee 6KH 335 7 
Leeds 5.3 tances 2LS 321.5 ,, 
Liverpool ........... 6LV 315 P 
Nottingham Ae a eee 5NG 323 j 
Plymouth .......... 5PY 338 or 
Sheffield ............ 5FL 301 a 
Stoke-on-Trent ...... 6ST 306 5 
Swansea ............ 5S W 482 i 
FRANCE. . 
Paris, Eiffel Tower... FI. 2,650 and 2,200 
metres. 
Paris, Radio Paris.... CFR 1,750 metres. 
Paris, Ecole Superieure FPTT 458 , 
Paris, Petit Parisien . == 347 SC, 
Lyons (Radio Lyon) .— — 280 ,„ 
Toulouse (Radio du 
Midi) chit ceca tess — , 274 y» 
Toulouse (P.T.T.) .... — 315, 
Lyons (La Doua)..... — 480 ,, 
Mont de Marsan ..... o 365 ,„ i 
(testing). 
Marseilles (P.T.T.).... — 350 , 
Pic du Midi ......... — 350 ,„ 
(testing). 
Caen EE — 332 ,„ 
Apeh cucrinirim onsa — 318 , 
Toulouse {Radio 
Toulouse) ......... — 431 and 441 metres. 


Grenoble (P.T.T.) .... — 875 metres. 
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0.2 , 
0.2 ©. 
02 |. 


5.0 kW 
15, 
0.45 ,, 
0.45 ,, 
2.0 4, 
20 ,, 
20 ,, 
05 ,, 
03 ,, 
0.25 kW. 
2.0 4 


ot 
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BELGIUM. 

Brussels (Radio 
Belgique) ......... 

Brussels (Haeren) .... 

Liége (Radio Wallonie) 


Liége (Radio Central). 
Liége (Seraign Radio). 


HOLLAND. 


Hilversum .......... 
Amsterdam (Vaz Dias) 
Amsterdam (Smith & 
Hooghouldt)....... 
Amsterdam 
Bloemendaal 
Ymuiden............ 
The Hague 


ee¢eeevevee 


s 
@eeeeoeeee8 


GERMANY. 


Berlin (Konigswuster- 
hausen) 
Berlin (Voxhaus) .... 


Berlin (Witzleben) ... 


Breslau 
¥rankfurt-on-Main 
(Sudwestdeutsche | 
Rundfunk) ........ 
Hamburg (Novag).... 
Hamburg ........... 


Konigsberg (Ostmarke 
ae aS 


Stande in Bayern).. 
Münster (Westdeutsche 
Funkstunde) ...... 
Stuttgart (Suddeutsche 
Rundfunk) ........ 


Elberfeld............ | 


Nauen 
Dortmund ..... Ses 


SBR 262 metres. 25.0 kiV 
BAV 1,100 0.25 ,, 
(H "eather only). 
= 285 ge . Eae 
(lesting). 
ER 205 ss 
— 195 , — 
HDO 1,050 metres 15 kW 
PCFF 2,125 » 2.0 a 
PAS 1,050 ž ,„ Oo -s 
PX9 1,070 ,„ Ot ,, 
— 315, O4 yn 
PCMM 1,050 ,„ l5 
PEGG 1,070 & 25 metres. 10 ,, 
PCUU 42 metres. — 
AFT 1,300 metres. 10.0 kW. 
B 576g, 10.0 , 
(In Morse) 
505 p» 45 p 
(In Morse) . 
— 418 ,, 10.0 ,, 
— 470 ,, E e 55 
HA 393 —Ci,, 15 ,„ 
(In Morse) 317.5 ,, — 
(lesting) 
— 463 7 l y 
— 454 v 1S, 
— 485 j 1.5 sy 
MS 410 S 15 p 
(In Morse) 
— 443 s 15, 
— 259 si 15 ,, 
— 26—100 on = a 
— 283 = ELS - 
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Relay Stations. 


Bremen (Relavs from Hamburg) ... 
Cassel (Relays from Frankfort) .... 
Dresden (Relays from Leipzig) .... 
Gleiwitz (Relays from Breslau) .... 
Hanover (Relays from Hamburg) .. 
Nuremburg (Relays from Munich) . 


-Stettin (Relay). 
Kiel (Relay) testing. 
Berlin (20 kW.). 


270 metres 15 kW- 
it y, - Ld » 
224 p “LB p 
251 y -l5 
296 ,» l5 v. 
340 , 1.5 » 


Under Construction. 


New station between Cologne and Dusseldorf (20 kW.). 


Herzogstrand (Bavaria), 100 kW. 


AUSTRIA. 


Graz (Oest Radio- 
Verkehre) ........ 

Vienna (Radio Wien) — 

Vienna (Radio Wien) — 


Under Construction. - 


Innsbriick (Relay).... — 
Salzburg (Relay) .... — 
Klagenfurt (Relay) . — 


HUNGARY. | 
Buda Pesth ......... ov 


DENMARK. 


Copenhagen ...,..... — 


404 metres 05 kW. 
530 9 . l ö 9? 
400 ” ENN 
(tesling) 
— 0 3 kW 
588 metres 20 kW 
2,400 metres 15 kW. 
1,150 ,„ 1.0 , 


337 & 308 metres 0.7 ,„ 


Relay Stations. 


Copenhagen (Odense) | — 


950 metres -0.2 kW. 
Hjorring ............ — 1,250 ž , 0.5 =, 
NORWAY 
Oslo erresaka — 382 metres 10 kW- 
Aalesund...........- — 515 » — 

(testing). 
SWEDEN. 
Stockholm .......... SASA 427 metres 1.0 kW 
Falun (Radio Club)... — 370 | . 0.25 5, 
Karlstadt ........... SMXC 355 ,„ 0.25 ,, 
Linkoping .......... — 467 „p 0.25 ,„ 
Trolhatten .........- SMXQ . 345 =, 0.25 ,, 
Gefle .uccae dase cease — 325 5s 0.25 ,, 
Norrkoping.......... SMVV 260_~—=Cé=é««w 0.25 ,, 
Eskilstuna .......... a ies 243 »„ 0.25 ,, 
Relay Stations. 
"Boden .....ecssesse. SASE 1,350 metres 1.5 kW 
Goteberg ........... SASB 290 p L0 ,, 
Jönköping ......... SMZD 265 p 0.25 ,, 
Karlsborg .......... — 1,250 ,, 25.0. ,, 
Malmö ........--65. SASC 270 » 1.0 , 
Sundsvaal .......... SASD 545 y l0 Oa, 
FINLAND. 
Helsingfors (Helsinki). — 380 metres 1.0 kW 
POLAND. 
Under Construction. 

Warsaw... ..ssessoso — — 15.0 kW. 
Cracow ....0..2.0-- ; — — 20 ,, 
RUSSIA. -` 
Leningrad .........: — 940 metres -2.0 kW 
Moscow ......--ce0s RDW 1,450 ,, 12.0. ,, 
Moscow (Soloniki) ... — 1,010 ,„ 2.0 ,, 
Tuapse .......-.006 - RAW 1,800 __—i,, 40 ,, 


LATVIA. 


Under Construction. 


ICELAND. 


Reykjavik 
(Projected Station) — 


SWITZERLAND. 


Zurich (Genossenschaft) — 
Lausanne (Soc. 

Romande de., Radio- 

phone) ........... 
Geneva (Radio Geneva) — 
Geneva (Champ de 

VAI) care. ee celews — 
Geneva 6220 k cee ees — 
Berne. a2 6sicaaasesss — 
Miichenbuchsee..... : — 


CZECHO-SLOVAKIA. 


Brunn (Komarov) ... OKB 
Prague (Strasnice).... — 
Prague (Khely) ...... — 


ITALY. 


Rome (Unione Radio- 
fonica Italiana) .... 
Milan wees egiaen shea . 


YUGO-SLAVIA. 
Belgrade 


a 


SPAIN. 


Barcelona (Radio Cata- 
lane) rerus ganna EAJ 13 
Barcelona 
Barcelona) ........ - EAJ 1 
Barcelona .e........ 
Bilbao (Radio Club de 
Vizcaya) ........4. 
Bilbao (Otero) ...... ` EAJ Il 
Madrid (Radio Iberica) EAJ6 
Madrid (Unione Radio) 
Madrid (Lamparas 
Castilla) ........6. EAJ 4 
Madrid (Radio Espana) EAJ 2 
Madrid (Radio Espa- 


nola) p66 e ha eras EAJ 15 
San Sebastian ....... EAJ 8 
Seville (Radio Club 

Sevillano) ........ EAJ 5 
Seville ........0000- EAJ 17 
Seville ............. EAJ 21 
Cadiz (Radio Cadiz) | EAJ 3 
Cadiz (Lehera) ...... EAJ 10 
Cartagena ...... .... EAJ 16 
aeea PE re EAJ 24 
Valencia..........-- EAJ 14 
Malaga .......-.e06- . EAJ 25 
Saragossa ........06- EAJ 23 
Oviedo (Cima) ...... EAJ 19 
Salamanca ..........- EAJ 22 


488 


425 


515 


850 


1,000 
1,100 - 


432 
302 


metres 
/ (testing) 


metres 


metres 


250—300 metres, 


1,800 metres 


546 


1,150 © 


325 
400 
290 


‘metres 


Under Construction. 
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Asturias 


345 metres 
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Inland Revenue Radio Society. 

A lantern lecture dealing with the 
manufacture of condensers was delivered 
before en appreciative audience on 
November 20th by Mr. Haywood, of the 
Dubilier Condenser Co.’ (1925), Ltd. The 
lecturer dealt very comprehensively with 
his subject, first taking his hearers to 
the mica mines in India, and then care- 
fully explaining the various stages of 
manufacture which ultimately produce 
the finished product. Methods of testing 
were also illustrated, and photographs 
were shown of a: wide range of instru- 
ments from the small receiving type to 
that used in the new high power station 
at Rugby. 

Hon. Secretary: Mr. W. J. Tarring 
(G5TG), Room C2, York House, Kings- 
way, W.C.2. 
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Muswell Hill and District Radio Society. 

On November 25th a popular su iR 
was dealt with by Mr. J. C. Bird (G2JB), 
who lectured on ‘‘The Problem of H.T. 
Supply for Radio Uses.” A large 
amount of apparatus served to illustrate 
the lecture, including an M.L. anode con- 
verter, H. T. accumulators, and a hand 
enerator manufactured by Evershed and 
Wancles. Many interesting comparisons 
were drawn between the different methods 
of H.T. supply, and much valuable in- 
formation was obtained by the members. 

Full particulars of membership can be 
obtained from the Hon. Secretary: Mr. 
Gerald S. Sessions, 20, Grasmere Road, 
Muswell Hill, N.10. 


0000 


Golders Green and Hendon Radio Society. 

Mr. Maurice Child, delivering his 
fourth lecture on “ The F undamental 
Principles of . Radio ` Reception” on 
November 18th, dealt with the properties 
of self and mutual inductance, and gave 
a very clear explanation of the propaga- 
tion of wireless waves and their detection 
by means of a crystal receiver. The 
latter part of the evening was devoted to 
a very interesting lecture on superhetero- 
dyne and neutrodyne receivers by Lieut. 
Walker, an engineer of the B.B.C. 

Hon. Secretary: Mr. W. J. T. Crewe 


(G5CT), “The Dawn,” 111, Prince’s 
Park Avenue, N.11. 
oooo 


Sheffield and District Wireless Society. 

‘‘Formulw, and Where They Fail,” 
was the title of a lecture which drew a 
large gathering of members on November 
20th. The lecturer was Mr. J. Holling- 
worth, M.A., of the National Physical 
Laboratory. 
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be paid for. 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER th. 
Radio Society od reat Britain.—Informal 
meeting. gm At the Institu- 
tion of oleoa ngincers, Savoy Place, 
W 4 Talk on “The Acoustics of the 
Headphone and Loud-speaker,” by Mr. 
A. E. Bawtree, F.R.P PS. 


THURSDAY, DECEMBER 10th. 

Walthamstow Amateur Radio Society.—Leoe- 
ture with demonstration: ‘‘My Ideal 
Receiver,” by Mr. Martin, 


FRIDAY, DECEMBER 11th. 
Radic Experimental Society of Manchester. 
—At p.m At the Atheneum, 
Princess St. Lecture: 
pone. Contre in Receivers,” 
Coo of the B.B.C.). 


“ Distortion and 
by Mr, J 


: Sheffield. District Wireless Society. At 
3 7.30 a. At the Dept. of Applied : 
3 Science, St. George's Square. Lecture: 3 


Transformers or Radio and Audio 
Frequency,” by Mr. W. Burnet. 


MONDAY, DECEMBER 14th. 
Hackney and District Radio Socicty.—At 8 
ma. Short Wave’ Sets gad. Their 3 
Vorking. 


Swansea Radio Socicty.—_Competition Night: 
Single Valve Sets 


TUESDAY, DECEMBER 15th. : 
Lewisham and Bellingham Radio Society. : 
“The Construction and Care of 

Accumulators,” 
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Many formula in wireless work, stated 
the lecturer, contained at least one fac- 
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A NORWEGIAN TRANSMITTER. The 

apparatus at LAIA, owned and operated 

Mr. J. Diesen, of Moen i Maalselv, 

orway. Note the interesting array of 
QSL cards. 
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tor which could be varied to suit the ex- 
perimental results obtained, and that it 
would be difficult to find more than half 
a dozen formule which could really be 
relied upon. The formula dealing with 
aerial radiation wa; instanced, where 
“h,” the effective height, was always a 
doubtful quantity. Mr: Hollingworth 
later gave details of some interesting ex- 
perimental work he is carrying out deal- 
ing with the measurement of signal 
strength as received from UFT and VA, 
and mentioned that at certain times the 
strength at York is only one-tenth of 
that at Aberdeen. 

The lecture was followed by a lively 
discussion. 

Hon. lA Mr. T. A. W. Blower, 
Dept. of plied Science, St. George’s 
Square, Shekel 
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Tottenham Wireless Sociefy. 

At the recent annua! general meeting 
satisfaction was expressed at the excel- 
lent programme of lectures arranged for 
the present session. 

On November 21st an instructive visit 
was paid to the Osram valve works at 
Hammersmith, over which the members 
were conducted by Mr. Davies. Inter- 
esting visits were paid to the departments 
concerned with the manufacture of ordin- 
ary receiving valves, power valves, and 
transmitting valves, and particular atten- 
tion was paid to the arrangements where- 
by each valve receives an exhaustive test 
before despatch. A glance through the 
wire drawing department concluded a 
very interesting afternoon. 

Many difficult problems in connection 
with accumulators were cleared up on 
November 25th, when a talk on this sub- 
ject was given by Mr. F. J. A. Hall. 
he many makes of accumulator, their 
care and maintenance, were dealt with in 
an interesting manner, and much was 
learnt as to the best methods of keep- 
ing accumulators at their maximum 
capacity. 

on. Secretary : Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 


o00o0 
Lewisham and Bellingham Radio Society. 
Lively interest was taken in the 


society’s exhibition of valve sets which 
was held at headquarters on November 
Ath. A representative collection of re- 
ceivers was on view, and a demonstration 
of each was given by its constructor. As 
a result of a ballot among the members, 
the set constructed by Mr. Riches was 
adjudged the most efficient. 

Hon. Secretary: Mr. C. E. Tynan, 62, 
Ringstead Road, Catford, 8.E.6. 
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- D.C. MAINS RECEIVER. 


The Use of a Floating Battery for Smoothing the L.T. Supply. 


By PHILIP R. COURSEY, 


rHILE it is new becoming increasingly generai to 
supply the H.T. for a radio receiving set from 
the electric lighting supply mains when these 
are D.C., it is much rarer to find the whole set operated 
from the mains. There are great advantages in this from 
an operating point of view, particularly for the reteption 
of broadcasting, since it permits of a very simple control 
well adapted for use by any member of ‘the household, 
however unskilled in the art. Moreover, for the recep- 
tion of the local station, or of Daventry, the tuning can 
be left fixed so that the set can be turned on and off 
by a simple switch, and there is no worrying about whether 
the accumulator will or will not last out the evening’s 
programme. It may, therefore, be of interest to describe 
an installation which has given perfectly satisfactory 
service for a prolonged period. 

There are two main difficulties in adapting a supply 
from the D.C. mains for. lighting’ the valve filaments of 
any ordinary type of radio receiver owing to the large 
current required by the filaments. With low-current dull- 
emitter valves this method is more feasible, but these 
valves are more sensitive to ripple and other noises 
emanating from the mains than are ‘bright valves taking 
a larger current. This difficulty may be overcome by 
connecting the valve filaments all in series, so that a 
common current flows through all of them. 


L.T. Supply Circuit. ` 


t 29 


The arrangement of a ‘‘ straight’ three-valve set on 
these lines is shown in the diagram, this scheme operating 
very satisfactorily in practice. Many D.C. supply mains 
have a very bad ripple which makes the supply noisy 
when used for H.T., unless an efficient filter is used ; 
but when it is used for L.T. as well, it is not easy to 
secure an effective filter, since the filament voltage is low 
and the current is large compared with the H.T. anode 
current. ” 


Circuit diagram of the receiver, showing connections of lamp resistances and smoothing condensers 


and chokes. 
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B.Sc., F.Inst.P., A.M.I.E.E. 


In the arrangement shown in the diagram a floating 
battery is used to smooth out the ripple from the L.T. 
circuit, its voltage being chosen as approximately equal © 
to the normal operating voltage across the three valves 
in series. The actual current required to light the fila- 
ments is drawn from the supply mains through lamp re- 
sistances, so that the floating battery contributes nothing 
to the filament current, and so does not become exhausted. | 
As regards any alternating component, or ripple, in the 
current, the battery acts as a very effective short circuit, 
and so keeps these noisy components away from the valve 
filaments. The use of this battery is found to bring about 
an enormous reduction in the ‘‘hum,’” and with the 
arrangement illustrated no objectionable hum is heard at 
all. When there is no transmission a very slight sound 
is audible from the loud-speaker, but under: normal -con- 
ditions it is quite unnoticeable. A slight increase in 
this sound is noticed if the set is used in the daytime, 
when the load on the supply mains is light, and the in- 
tensity of the ripple is greater. 


Receiver Connections. 


The first valve is a high-frequency amplifier, with a 
tuned anode coupling to the detector. Ediswan ‘‘ A.R.” 
valves are used for these two stages, and an Osram 
“ L.S.5 ’’ for the power amplifier. These two types of 
valves operate satisfactorily with almost identical filament 
currents ; but it has been found convenient to shunt the 
two ‘f A.R.” valves with about 120 ohms—this being an 
adjustable potentiometer resistance. This resistance by- 
passes a smal] fraction of the current from the ‘‘ A.R.” 
valves, and allows the full current to pass through the 
t L.S.5.” e 

A four-pole coupled tumbler switch, shown in the 
bottom left-hand side of the diagram, is used to switch the 
set on and off. The outer switches are connected directly , 


to the supply circuit— 
through, of course, the fuses 
of the usual distribution 


fuse-board ; while the cen- 
tral switches are connected 
to six accumulator cells 
which are installed in 
another room in the house, 
away from the set. 

The correct filament cur- 
rent for these valves is ob- 
tained by a 100-watt gAs- 
filled lamp in parallel with a 
40-watt vacuum lamp, both 


=} 


CEG: 


being 220-volt lamps. The 
current drawn from the 
mains is thus 445 =0.636 


amp. The same switches 
also close the circuit of two 
40-watt lamps connected in 
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D.C. Mains Receiver.— 

series across the supply, the mid-point of these lamps 
providing the H.T. potential for the H.F. and 
detector valves, while the full potential across the supply 
is used for the power valve. There is some drop 
in voltage in the choke coils of the filters used in these 
two H.T. circuits, so that the actual anode voltages on 
the valves are somewhat less than these figures. 


Smoothing Chokes and Condensers. 

Both H.T. supplies are passed through filter circuits 
consisting of double chokes Ly and L, and double con- 
densers. These are 3- and 4-mfd. capacity respectively. 
For the chokes ordinary intervalve transformer windings 
have been used satisfactorily, the primary windings being 
used for the chokes marked Lp and the secondaries for 
those marked L,. The two windings on each transformer 
are connected in series, so that their magnetic fields assist 
each other. This result is achieved by joining OP to IS 
for the common*connection between Ly and L,. 

In order to prevent any accidental. earthing of the 
supply mains (one or other pole of which is usually 
earthed at the supply station) which would cause a short- 
circuit, a condenser of o.o1-mfd. capacity is joined in the 
earth lead. This condenser must be perfectly safe for 
operation continuously at the supply mains voltage, and 
a Dubilier Type 577 condenser is employed. The two 
tuning coils L, and L,, one of which tunes the aerial 
circuit and the other the tuned anode circuit, are ordinary 


plug-in coils (No. 50), and they are inserted in a two- 


coil holder. As a matter of fact, the two coils are gener- 
ally kept at right angles to one another so that the 
coupling between them is small, the intervalve capacities, 
etc., providing sufficient reaction effect. Stability of the 
H.F. valve is secured by keeping the capacity of the 
tuning condensers across the tuned-anode coil fairly large ; 
and, if any tendency for this valve to oscillate is found, 
a smaller coil and larger condenser will usually cure 
the trouble. 
Receiver Components. 


The intervalve transformer T, is of the Burndept 
‘* Jow-ratio’’ type, and its secondary circuit is shunted 
by a 100,000 ohm anode resistance. This resistance value 
is by no means critical, and anything up to about one 
megohm can be used. This helps to improve the quality 
of reproduction, although it entails a slight loss of 
volume. Grid bias for the L.S.5 valve is provided by a 
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15-volt H.T. battery using fairly large dry cells (Sie- 
mens), and as the grid current is normally very minute, 
or absent, this battery lasts for a very long period. 

An output transformer T, (Burndept) is employed with 
120-ohm loud-speakers, since comparatively long wires 
are employed for the loud-speaker circuits which run into 
several rooms of the house. Normally three loud-speakers 
are employed, connected in parallel, but more can be 
operated from the set without difficulty. 

When the set was first installed, a reaction coil was 
employed connected in the anode circuit of the detector 
valve, since at that time the signal strength from the old 
21.0 was poor (at Richmond, Surrey), and required a con- 
siderable amount of reaction—frequently almost up to the 
limit—to obtain sufficient volume for good loud-speaker 
reproduction, even with the H.F. valve, and at one time 
an additional L.F. stage also was needed. With the 
new 2LO the signal is much stronger (although still much 
less than at an equivalent distance in other directions), and 
reaction has been dispensed with; but the H.-F. valve 
is still useful. Under normal conditions with this set 
the tuning is left untouched from day to day, and the 
set is merely turned on and off -by the switch (unless 


wavelength changes are made at the transmitter), but 


occasionally it is used for Daventry as an alternative, 
the signal strength from that station being fully as good 
as from London. 


The Floating Battery. 


No specially good accumulator is required for the float- 
ing battery with this arrangement, since it has no actual 
work to perform. As a matter of fact, with the instal- 
lation described, six old cells which had been discarded 
for useful work, owing to buckling of the plates, are em- 
ployed, and quite satisfactory operation is obtained. The 
terminal voltage of these cells drops to quite a low figure 
soon after the set is switched off, owing to internal dis- 
charges taking place across the paste of the plates, but 
the voltage comes up again almost immediately the switch 
is closed. The full volume of reproduction is not ob- 
tained at once, since the battery diverts some of the 
mains current from the valves in order to charge it up, 
but quite normal operation is obtained within a few 
seconds as the battery voltage rises. The method, in fact, 
forms quite a good means of putting old accumulator 
cells to some useful purpose when their days of normal 
work are over. 


RECEPTION DIFFICULTIES IN BRAZIL. 


HE development of broadcasting in Brazil is suffer- 
ing under a severe handicap due to the prevalence 
of &’tmospherics during the greater part of the year. In 
a recent interview, Mr. J. J Harrinan, Assistant Trade 
Commissioner of the U.S. Department of Commerce, 
remarked that, even during the cooler months from about 
May to August there is as much atmospheric disturbance 
in Rio de Janeiro as in the United States during the early 
autumn. Conditions are better in South Brazil, and it is 
probable that most progress will be made in this part of 
the country. 
BS 


A broadcasting station is now under construction at 
Sao Paulo, consisting of American equipment with a 
power of one kilowatt. 

Artificial disturbance is a powerful factor in the Rio 
de Janeiro district, where light and power lines abound 
and insulation is poor. The tramway systems are all 
served by overhead wires, and in the suburban districts, 
where heavy gradients are encountered, step-up trans- 
formers are necessary. These create considerable inter- 
ference to radio reception. The frame aerial is being much 
resorted to in the hope of improving reception conditions. 
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BRITISH STRAIGHT LINE FREQUENCY 
CONDENSER. 


The new variable condenser of the 
Service Radio Co., Ltd., 67, Church 
Street, Stoke-Newington, London, N.16, 
is probably the first tuning condenser of 
British manufacture in which plates 
specially shaped to give straight line fre- 

— quency tuning are employed. In other 
respects the condenser is a very attrac- 
tive job. All metal parts are made of 
brass, finished bright, while the method 
of supporting the fixed plates is entirely 
original. A brass frame with thick end 
pieces gives rigid support to thd fixed 
plates, and thus held rigidly together 
are attached to the main end pieces of 
the condenser through substantial ebonite 
pillars of liberal length. 

The accompanying illustration. does not 
show the detailed construction of this 
instrument, and to thoroughly appreciate 
its merits it should be viewed from the 
lower end, where pinions are fitted for 
giving a fine adjustment through a 100 to 
1 reduction gearing. An auxiliary shaft 
and pinion is made use of to produce this 
high reduction gear ratio, whilst by 
means of a pair of well-designed friction 
washers, quick movement of the plates is 
given by the main condenser knob. A 
spiral bronze ribbon makes contact with 
the moving plates, whilst the terminal 
attached to the fixed plates is carried on 


The Service low-loss condenser, fitted with 

specially shaped plates to produce tle (oh 

line frequency tuning and a reduction 
gearing of 100 to 1. 


- sets. 


a strip of metal which is actually in sol- 
dered contact with every plate. 

The condenser is heavily constructed, 
and is a highly attractive piece of work, 
and is supplied in four sizes, having 
capacities of 0.0002, 0.0003, 0.0005, and 
0.001, with Zin. or 4in. dials, and a 
large operating knob if desired. The 
design incorporates one-hole fixing. In 


` New R.I., H.F. anode reactance unit with 
a tuning range of 200 to 4,000 metres. 


view of the large amount of detailed 
work, the prices of the various models 
are quite reasonable. 
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THE NEW R.I. RADIO-FREQUENCY 
INTERVALVE COUPLING UNIT. 


he tuned anode method of ivtervalve 
coupling is undoubtedly the most 
popular, and is almost universally 
adopted in home constructed receiving 
Interchangeable plug-in coils are 
frequently made use of, but the new 
R.I. unit, which covers a tuning range 
of 200 to 4,000 metres, in conjunction 
with a 0.00025 mfd. tuning candenser, is 
certainly more convenient both to fit and 
to operate over a wide tuning range, and 
moreover is less expensive. 

The turns of wire comprising the 
tuning inductance are wound in slots on 


an ebonite former of small diameter, and- 


by means of six studs five tapping points 
are obtained for the switch arm bridges, 
two of the studs thus short-circuiting and 
so screening that portion of the winding 
which is not in circuit. 
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Latest Products of the Manufacturers. 


The workmanship is of a high grade, 
and is typical of R.I» components. A 
sub-base, which is mounted behind the 
instrument panel, accommodates the 
studs over which the stud arm moves, 
while a substantial bracket carries a 
threaded aluminium bush to provide one- 
hole fixing, and a brass bush of liberal 
dimensions serves as a bearing for the 
spindle of the switch arm itself. A 
polished engraved scale is clamped down 
under the centre nut, and, appearing on 
the face of the panel, indicates the tunin 
range to which the switch arm is set. Al 
metal parts are polished bright and lac- 
quered, and the ebonite operating knob 
is cleanly cut and polished. 

The use of this component is one of 
the simplest methods for.adding a high- 


‘frequency amplifying stage to an existing 
‘receiver, as it provides easy operation 


and is extremely compact. 
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H.T.C crystal receiving set. 
A 33 


o24 


TORVIC VERNIER DIAL. 

A very simple device for obtainin 
critica] adjustment. is now manufacture 
by Autogears (Leeds), Ltd., 55c, North 
Street, Leeds, and consists of a small 
pinion carried by a bearing piece which is 
attached to the instrument panel, and a 
toothed fibre wheel secured to the uncer- 
side of the condenser dial. 

Providing the condenser spindle pro- 
jects sufficiently above the ‘instrument 
panel, the geared dial may be easily 
itted. 


Torvic fine tuning control, consisting of 

a small brass pinion engaging in a toothed 

fibre wheel, attached to the underside of 

the condenser dial and producing a sim- 

ple yet reliable method for obtaining 
critical adjustment. 


NEW TYPE BURNDEPT RHEOSTATS. 


Burndept products invariably incor- 
porate some points of originality in de- 
sign, and the rheostats recently intro- 
duced are a new departure inasmuch as 
the body of the resistance consists of a 
metal plate. 

The wire is wound on a fibre strip in 
the usual manner, and is insulated from 
the metal supporting ring by means of 
a thin piece of fibre. The coil of wire is 
well ventilated to provide suitable cool- 
ing, whilst heat is readily conducted 
away. Anew design of operating knob 
is fitted, held in position on a plain shaft 
with a grub screw, while an attractive 
dial with silvered surface is supplied. 
This calibrated dial is particularly use- 
ful, and becomes essential when the 
rheostat is used to control the filament 
brightness of an oscillating detector 
valve. 
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are obtainable with windings suitable for 
controlling one, two, or three valves, in 
addition to which a fine wire winding is 
also supplied for use as a potentiometer. 
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H.T.C. CRYSTAL RECEIVER. 


A crystal set which is becoming very 
popular is the H.T.C. receiver manufac- 
tured by the H.T.C. Electrical Co., Ltd., 
2, Boundaries Road, Balham, London, 
S. W.12. 

Durability and robustness of construc- 
tion have obviously been the primary 
aim in the design of the set, for a sub- 
stantial moulding is employed to totally 
enclose the tuning condenser and to pro- 
vide a bracket for the connecting ter- 
mfnals, the plug-in coil holder, and the 
crystal detector. The tuning principle is 


a usual one, and the best that can prob- ~- 


ably be adopted, but is somewhat expen- 
sive to produce, as it makes use of a vari- 
able tuning condenser. The circuit con- 
sists of an inductance tuned with a 
parallel condenser, and the usual connec- 
tions to telephones and detector. Any 
wavelength can be tuned to by the use 
of the interchangeable coils, which con- 
sist of large diameter basket-wound in- 
ductances mounted in protecting cellu- 
loid cases. The crystal detector is of the 
permanent type, and is arranged to clip 
in very much on the same principle as 
grid leak resistances. 

In view of the diffculty of adjusting 
the detector, attempts have been made 
from time to time to produce permanent 
detectors which can be relied upon to re- 
tain their adjustment. Whilst detectors 
in which no provision is made for ad- 
justment are in general not to be recom- 
mended, careful consideration has ob- 
viously been given to the design of the 
detector employed with this set. ‘The 
crystals used are zincite and _bornite, 
which can be relied upon to retain a sen- 
sitive adjustment, providing the spring 
which holds them in contact exerts a suit- 
able pressure, and a coiled spring is used 
in this instance to exert the necessary 
critical pressure between the crystals. 
When connected to an aerial and earth 


The new type Burndept rheostat. 


The accompanying illustration shows 
the dual model consisting of resistance 
wires, suitable for use with bright or 
dull emitter valves, whilst other types 
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it was found that the crystal detector 
fitted to the set which was examined, and 
which had been roughly handled over a 
period of a fortnight, was still sensitive 


‘Tottenham Court Road, W.1). 
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and ‘gave goud signal strength. The de- 
tector heing mounted in clips can readily 
be substituted, and by means of com- 
parison it is at once evident when a 
detector loses its adjustment. 

The H.T.C. is an entirely reliable 
crystal set, making use of components 
and a circuit. arrangement that will pro- 
duce maximum signal strength, and, 
moreover, it is designed so that it can be 
operated by the unskilled wireless user. 
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NEW TYPE PLUG AND SOCKET 
CONNECT 


A connector of entirely new design is 
now marketed by Partridges, Ltd., 115, 
Northwood Street, Birmingham. It is 
shown in an accompanying illustration, 
and will be seen to consist of two stiff 


Partridges’ helical 
plug anad socket 
connector shown 
about one and a 
half times full size. 


helical spirals, consequently possessing 
the spring action of the split pia con- 


.hector, and in addition providing a slight 


degree of flexibility when- forcing- the 
plug into the socket. A special feature 
is that when the end of the-plug becomes 
slightly closed the next coil opens, thus 
increasing the contact pressure. The 
sharp edges of the spiral, moreover, keep 
the inside surface of the socket clean. - 

It is one of the most ingenious fornis 
of plug and socket connector yet pro- 
duced, and possesses many points - of 
definite merit. Indicating. washers are 
also supplied for insertion under the 
socket. The helical plug principle can, 


' of course, be applied in a number of other 


ways, such as for coil holders, valve 
pins, etc. i 
oy 
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CATALOGUES RECEIVED. 
“ Marconiphone Co., Ltd.” (210-212, 
Art cata- 
logue descriptive of “ Sterling ’’ receivers, 
loud-speakers, and general components and 


. cooo 

:“ Burndept Wireless, Ltd” (Aldine 
House; Bedford Street, - Strand, W.C.2). 
Publication No. 278, providing descrip- 
tions and operating dates of Burndept 
valves. Publication No. 280, dealing with 


- Burndept receivers, amplifiers and acces- 


sories. 
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The Future of Broadcasting. 


To all who are interested in the future 
of broadcasting it must have afforded 
no little amusement to read of the 
various fates ordained by the prophets 
for the B.B.C. as a result of the meeting 
of Lord Crawford’s Committee on Broad- 
casting. 


r 
oo00o 


Somewhat Premature. : 
At these committees, it is generally 
known, the first meeting is usually in 
the nature of a gathering together of the 
forces and a layout of the campaign. It 
was therefore somewhat startling to be 
told that after their first meeting the 
Crawford Committee had recommended 
Government ownership of broadcasting 
without hearing further evidence. 


ie] 
Engineered. Ags 
This report appears to have been 
engineered by a political correspondent. 


Ey Our Special Correspondent. 
Sub Judice. 


In case other reports of a similar 
nature should be circulated within the 
next week or two, it is as well that 
listeners should be warned that Govern- 
ment Committees do not work along the 
lines of supplying advance information to 
any particular newspaper correspondent, 
although it is, of course, the work of 
newspaper correspondents to try to 
pump some member or other of such 
Committees. The Writer is able to say 
from personal experience that as a rule 
such enquirers get \ very little change out 
of it. 


oo0oo0oo 
Making the Report Public. 


The Crawford Committee’s Report will 
be presented to the Postmaster-General, 


- who will then decide the form in which 


he will make its contents public, but it 
will almost certainly first be issued to the 


ELECTRON PHENOMENON BROADCAST. An interesting ope being carried 


out before the microphone of WGY, Schenectady, by Professor P. I. Wol 


By means of 


a photo-electric cell connected to the broadcast circuit, and a perforated disc placed be- 
tween the cell and a source of light, musical notes were emitted which could be altered 
- in pitch by changing the speed at which the disc was rotated. 


_ stabilising good 
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general public in the form of a White 
Paper, and that may not be until two or | 
three months hence. 


oo0oo0oo0 
Oscillation. 


Oscillation is again rámpant, and I 
have received letters of complaint from 
very many districts round London within . 
a radius of fifty miles. Whether the 
increased popularity of the super- 
heterodyne and neutrodyne sets have 
any bearing on the trouble is a point 
worth considering. If it has any bearing 
the need is shown of an intensive edu- 
cational campaign among users of these 
sets. 

oo0oo0o0 


The B.B.C. Pamphlet. 

Apart from Post Office action, all 
listeners who suspect a neighbour of 
T I might do worse than get i 

copy of the. B.B.C.’s pamphlet on the 

ject and send it to the suspected 
offender, The pamphlet can be had free 
of charge. J 


oo00 


The Countess of Oxford to Broadcast. 


The Countess of Oxford is expected 
shortly to appear before the microphone 
at 2L0. 


ooo°o 


The Sincerest Form of Flattery. 

After one year’s existence, the Vienna 
Broadcasting Company, which already had 
a smail station in Vienna, is building a 
more powerful transmitter in the vicinity 
of the capital. The daily programmes 
will be very similar to those broadcast 
by the B.B.C., whose methods are being 
adopted, both as regards programme 
matter and the design of the apparatus. 
A new studio has just been built on the 
lines of those used in Great Britain. 

ooo°o 


Lord Beatty to ‘Broadcast. = 

Lord Beatty will broadcast Boii 2LO 
on December 17th am connection with 
the ‘“‘ Implacable ” appeal. 


oo0oo0oọ0 


Good and Bad Wavelengths. 

Broadcasting engineers, both in Great 
Britain and America, are faced with the 
problem of discovering some means of 
wavelengths against 
bad; but America is also going all out 
for high power. 
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A Problem and the Best Solution. 


The British engineer is in a much more 
difficult position. He could cover the 
whole country by means of one station 
working on 100 kilowatts and with a 
wavelength of 1,600 metres; but obviously 
the drawback is that there would be 
only one programme. If he were to work 
to shorter wavelengths than those at 
present used he could get a lot of 
stations in; but the disadvantage would 
be in night distortion. A reduction in 
the number of stations from the present 
twenty-one to, say, sixteen, i.c., ten main 
regional stations working on twenty, kilo- 
watts, five on about one kilowatt, and one 
on very high power for linking up with the 
Dominions; the United States of America 
and other countries will therefore be in 
all probability the best solution. No 
considerable alteration in the wavelength 
band is contemplated. | 

0000 


Rearrangement of Wavelengths. 


What has become of the scheme for 
the rearrangement of wavelengths, which 
was to have been brought into operation 
in November or December as the result 
of the further conference of broadcasters, 
held at Geneva at the beginning of 
October last ? 

0000 


Fewer Stations. 


It will be recalled that, arising out of 
that conference, a hint was given that 
future development lay in the direction 
of cutting down the number of broad- 
casting stations and increasing the power 
of those which remained; and pending 
the realisation of such a project, a reallo- 
cation of wavelengths would take place 
on the basis of geographical situation, 
population, language, etc. 

0000 


A New Scheme Under Consideration. 


I am informed that fresh counsels are 
shortly to take place at Geneva, and, in 
the meantime, no general alteration will 
be made in the wavelengths of European 
broadcast stations. Wireless experts of 
the various broadcasting countries are to 
discuss an entirely new plan for clearing 
the ether, and this plan will not take 
precisely the form of preventing different 
stations from working on identical wave- 
lengths. That seems a rather ambiguous, 
but it is a factual, statement; and I am 
sorry that I cannot extract further 
information at the moment. 

qao000 


Will it Succeed ? 

Whether the proposal will be effective 
or not in finding room for 150 broadcast 
stations in a waveband which is more 
adequately suited to 100 stations is an 
open question. Even if the new plan 
should prove to be the solution, some 
time must elapse before it can be put 
into execution; and in the meantime 


interference will, unfortunately, continue . 


to be experienced by listeners. 
0000 
Too Many Talks? 


I have never personally undertaken a 
careful analysis of broadcast pro- 
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FUTURE FEATURES. 
Sunday, December 13th. 


Lonpon.—3.30 p.m.,* Light Sym- 


phony Programme conducted 
by Maurice Besly. 8 p.m., 
Service from St. Martin-in-the- 
Fields. i 


BırMINGHAM.—3.30 p.m., Light 
Classical Programme. 
BOURNEMOUTH.—3.ő0 p.m., Sym- 


phony Concert. 
Carpirr.—3.20 p.m., Wagner Prv- 
gramme. 
Monday, December láth. 
Lonpon.—8 p.m., “The Belle of 
New York.” ¢ 
Mancnester.—10.20 p.m.,° Piano- 
forte Recital by Leff Pouish- 
noff. r as 
GrLascow.—10.30 p.m., ‘“ The His- 
tory of Mrs. Cam” 
Tuesday, December i5th, 


Lonpon.—9 p.m., Dance Music 
from ‘‘ Radio Revel,” Olym- 
pia. 


MANCHESTER.—8 p.m., An hour of 
Manchester’s ‘‘ Radio Revel ” 
relayed from the Belle 
Ball Room. 

NEWCASTLE.—3 p.m., ‘‘ Radio Re- 
vel.” 


Grascow.—8 p.m., “ Radio Revel ” 


relayed from Plaza Palais de 
. Dance. Š 


Wednesday, December 16th. 
Loxpon.—9 p.m., Beethoven Com- 
memoration Programme, con- 
ductor, Sir Landon Ronald. 
10.70 p.m., Harold Samuel 
playing the Emperor Concerto. 


BinMINGHAM.—8 pm., Military 
Band Programme. 

Newcastte.—8 p.m., Symphony 
Concert. 9 p.m, A Sims 
Reeves Programme. 

Giascow.—8 p.m., A Russian 


Programme. 
Thursday, December 17th. 


BovrnemoutH.—8 p.m., Popular 
and Varied. 

Mancuester.—7.30 p.m.. “The 
Messiah” relayed from the 
Hallé Concert at the Free 
Trade Hall. S.B. to other sta- 
tions. 


_ARERDEEN.—8.20 p.m.. Concert by 


the Peterhead Choral 
relaved from Peterhead. 


Friday, December 18th. 
BirnMINGHAM.—8 p.m., Musical 
Comedy. 
Carpirr ann 5XX.—-8 p.m., “The 
Romance of Owen Glendower.”’ 
Be.rast.—7.20 p.m.. “The Mes- 
siah ’’ by Belfast Philharmonic 
Society. : 
Saturday, December 19th. 
Lonpon.—& p.m., A Gather Round. 


Union, 


Binwincnam.—S p.m., Chamber 
Music. 
ABERDEEN. —9 pm., Light and 


Humorous Orchestral Hour. 
Bevrast.—7.20 p.m. Part I. 

“Elijah” performed by the 

Belfast Philharmonic Society. 


Vue 
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grammes, but whenever I have made ev- 
quiries respecting the number of talks, 


_which seem to take up a good deal of 


programme time, I have been told by the 
B.B.C. staff that, in fact, talks average 
164 per cent. only of the matter broad- 
cast. 


0000 


A Six Weeks’ Analysis. 

A listener who has made a commend- 
able effort to arrive at an accurate esti- 
mate has ascertained that during six 
weeks the transmissions from 7 p.m. 
were made up of orchestral, vocal, and 
instrumental music, 29.7 per cent. ; talks, 
16.7 per cent.; dance music, 11.5 per 
cent. ; news, 11 per cent. ; humour (enter- 
tainers, etc.), 10.2 per cent. ; opera re- 
lavs, 6.2 per cent.; drama and poetry, 
5.6 per cent.; religious, 4.6 per cent. ; 
relays of plays, musical comedies, and 
ballet music, 2.3 per cent.; ‘‘ stunts,” 
2.2 per cent. 


0000 


A Smali Proportion. 

Not many of those, I ween, who gird 
against the alleged preponderance of 
talks would have been able to gauge off- 
hand the exact proportion which they 
bear to music and entertainment of a 
lighter character. 


oo0ooao 


Radio Revel. 

On Radio Revel evening, December 
15th, some of the well-known wireless 
artists who will be appearing in person 
at the various halls where revels arə 
taking place later in the evening will 
contribute to the variety programme at 
2LO from 8 to 9 p.m. 
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Britain’s Biggest Ball. 

Among the revels which are to be held 
in London and many provincial towns on 
that evening, the principal gathering will 
be at Olympia, London, where there is 
accommodation for four thousand dancers. 
This will be the centre for broadcasting 
all dance music for listeners in their own 
homes for the revels, which are to take 
place simultaneously throughout the 
British Isles. The revellers in provincial 
towns will dance to their own bands. 


2000 


Dance Music from Abroad. 

A feature of the evening will be dance 
music specially arranged and transmitted 
from foreign countries. The Olympia 
revel will continue from 9.30 p.m. until 
4 a.m. the following day, and in addition 
to the dancing a Pageant of Art through- 
out the Ages has been arranged by the 
Faculty of Arts, which will include 
representations from prehistoric times and 
will even venture into the future. 

Tickets for the Olympia revel, to include 
buffet refreshments, can be obtained, price 
one guinea, from the Radio Revel office. 
B.B.C., 2, Savoy Hill, W.C.2; the 
Faculty of Arts, 10, Upper John Street, 
Golden Square, W.1, and the usual 


agencies, 


i 
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WIRELESS IN HOSPITALS. ` 


A Description of the System Used in the General Hospital, Birmingham. 


By J. R. RATCLIFFE, M.B., CM., . 


' N 


ECENTLY there has been installed in the General 
Hospital, Birmingham, a system of wireless, the 
result of some experiments I carried out during the 

summer, which has decided advantages over the usual 
loud-speaker set. 

It is a system which can be easily fitted up in any 
hospital in or near any of the towns where a B.B.C. 
station exists. \ 

A great deal of trouble and expense has been incurred 
in fitting up many of the hospitals with loud-speaker 
sets. These in many cases have not been the success that 
was anticipated for the following reasons :—Either each 
ward has had to have a frame aerial multivalve set, which 
entails a great expense, or a portable set which only one 
ward can have at a time; or a central set may be used 
with complicat_d and expensive wiring to each ward. 


Reception under Hospital Conditions. 


Such sets cannot be managed by the nurses in the 


wards ; they presume an electrician, who may have to be 
fetched from other work to manipulate them. 

- Loud-speaker sets are very unsuitable for the wards of 
busy hospitals, as there are nearly always patients who 
are seriously ill or just recovering from an operation; and 
to whom the noise is an infliction. 

Other patients may want to be quiet and read. Again, 
the loud-speaker cannot be used when a physician is in 
the ward and is listening to a patient’s heart or chest. 

The consequence is that the set is less and less fre- 
quently used, and if it gets out of order it is left so. 


The installation which has been put in here through 


the generosity of the readers of the Birmingham. Gazette 
has none of these drawbacks. It consists of two or four 


crystal sets in ojah ward, with telephone plug-i in TEA to 


each bed. It is always on when there is a local trans- 
mission, and there are no filaments to switch off when 
broadcasting ceases. All the patient has to do is to ask 
the nurse for a pair of phones, which are plugged in, and 
listen without any annoyance to anybody else, or even íf 


‘the doctor is examining a patient in the next bed. 


The aerials consist of rubber-insulated stranded wire, 
fixed on the wall near the ceiling of the ward. This 
rubber insulation permits of the aerial being sponged 
over with a disinfectant when the ward is cleaned down. 
In the small wards there is an aerial on each side going 
to a crystal set-at each end of the ward. The earth 
connection from each receiving set is taken to the 
waterpipe of the ward kitchen. In the larger wards, 
containing twelve beds on each side, there are two aerials 
on each side, and a crystal set in each corner of the ward, 
so that each set serves six beds. From each set the tele- 


Arrangement of aerial, earth and telephone connections to the 
duplicate crystal sets installed in wards of the General Hospital, 
Birmingham. 
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Wireless in Hospitals.— 
phone leads are taken just above the windows, with leads 
wired in parallel to each bed. The latter end in a lamp 
socket. The tags are taken off the telephone leads and an 
adaptor substituted, and this plugs into the lamp socket. 

This method of wiring overcomes the objections to the 
loud-speaker installation : 

(1) It is easily fixed. 

(2) It causes no annoyance. . 

(3) It is always there and working if there is a trans- 
mission. 

(4) Any nurse can adjust a catwhisker. 


Wireless 
World 
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(5) It is not expensive, costing about #1 per patient. 

It is found that about four patients out of the six sup- 
plied by each set listen in, so that there is good reception. 
Our hospital is situated near to 51T’s transmitting station, 
so that its indoor aerials score, but I do not think there 
would be any difficulty in any hospital where there is a 
B.B.C. station in the town, and I have ventured to write 
this in the hope that it may be a help to any hospitals 
intending to install wireless in their wards. If there 
are any who are considering and have not made up their 
minds, let me urge them to do so, as wireless relieves the 
pain and helps the recovery of many patients. 


THE BROADCASTING MONOPOLY. 


-The Present System 


at the Palm Court at Messrs. Selfridge’s on Thursday, 

November 26th, when, following an exhibition of talk- 
ing motion films by Mr. C. F. Elwell, there was a debate on 
the motion ‘‘ That the present system of Broadcasting, as repre- 
sented by a single monopoly, is the best for his country.” The 
meeting was arranged by the Radio Society of Great Britain, 
in conjunction with the Selfridge Radio Society. Dr. W. H. 
Eccles presided. 


Is the B.B.C. a Monopoly ? 


Mr. J. F. Stanley, who proposed the motion, did not like 
the word ‘‘ monopoly,” because he felt that the present system 
of broadcasting was not a commercial monopoly in. the 
ordinarily accepted sense; he preferred the expression ‘‘ central- 
ised control.” One could not call the programmes which were 
sent out by the British Broadcasting Co., for 10s. a year, an 
ordinary kind of sale. Fe pointed to the powers of the Post- 
master-General to annul the licence of the B.B.C. at any time 
if the conditions imposed upon it were broken in order to 
support his view that the B.B.C. did not hold a monopoly. 
After pointing out that the B.B.C. had to meet competition 
from. gramophones, theatres, and Continental broadcasting 
stations, he pictured what would happen if three or four pri- 
vate firms were sending out programmes. Immediately the 
artists’ fees would go up, and it would be found that no private 
concern would have sufficient financial backing to pay the 
enormous fees which would be demanded. It was only by pool- 
ing funds, as under the present system, that the almost 
exorbitant fees now demanded could be paid. After a reference 
to the system in the United States, where there was a large 
number of stations, and where revenue was obtained from the 
broadcasting of advertisements, he said that this country was 
too small to allow of private enterprise and competition. 
Again, the United States could not be compared with this coun- 
try. because of the difference in size between the two. The 
United States must be compared with Europe; the best arrange- 
ment was to divide Europe into divisions, and one of those 
divisions was Great Britain. There was no room for more than 
one central authority in this country. He drew a comparison 
hetween Great Britain, Germany, and Sweden, on the one hand, 
where broadcasting stations were fairly evenly distributed, and 
France and Spain on the other, where a number of stations were 
concentrated in Paris and Madrid. In the first three countries 
broadcasting was subject to control, whereas in the other two 
it was not. In Madrid each station had to broadcast in turn, 
and then close down so that each of the others could broadcast. 
The B.B.C. «new what the public wanted, and were in a posi- 
tion to cater for it, and although there was central control, 
it was not autocratic; it was not run by a few despots, but by 
people who knew their job. As an example, he referred to the 
Committee responsible for the programme broadcast during 
the children’s hour, and said that if there were competing 
broadcasting authorities it would be impossible to get such com- 
mittees, representative of interested organisations, to serve 
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Favoured in Debate. 


the public. His final point was the value of simultaneous 
broadcasting in the case of a national emergency. Under the 
present system, on such an occasion it would be possible to 
broadcast a message simultaneously throughout the country 
within, say, three minutes. Under private enterprise, on the 
other hand, there would be all sorts of formalities to go through 
in order to have all the stations linked up. 

Mr. L. F. Fogarty, who seconded, was not concerned as to 
which authority was responsible for broadcasting so long as 
broadcastıng was in the hands of one authority, and controlled 
by the Government, and he pointed to the disturbances experi- 
enced and the very scrry speeches and music which were in- 
flicted upon listeners before broadcasting was controlled. If 
roadcasting authorities there would be 
squabbles, in tne first place, because each would want the most 
densely populated, and consequently the most remunerative, 
part of the country to deal with. 


Number of Stations Limited by Available Wavelengths. 


Again, there would be difficulty in the working out 
of the wavelengths, and the 250-500 metre wave band 
was at present overloaded. It could be said without 
fear of contradiction that the technical quality of trans- 
mission in this country was as good as, if not better than, 
that of any other country in Europe, and where Continental 
transmission was good the equipment had been either designed 
or purchased in this country, or the Continental designers were 
indebted to the B.B.C. for having placed useful information at 
their disposa!. The high degree of technical perfection in this 
country had only been obtained at great expense to the B.B.C.. 
and could not have been obtained if the big interests had not 
pooled their knowledge and resources. After emphasising the 
point made by Mr. Stanley, that the facility of simultaneous 
broadcasting might be invaluable in the case of a national 
emergency, he said that competition was perhaps an excellent 
thing in the right place, but, despite its alleged stimulating 
effects, it did not always operate to the public good. In the 
case of broadcasting it would introduce technical difficulties, 
and would curtail research. 

Mr. Maurice Child, opposing the motion, said he was quite 
convinced that the present system of broadcasting as repre- 
sented by a single monopoly was not the best thing for this 
country. The fact that, after a little over three years of broad- 
casting, we had to-day only one station—and that a very power- 
ful one—for six millions of people within the London area, was 
a disgrace; it was a disgrace technically. There was no reason 
at all, so far as he could see, why we should not have several 
stations for supplying those six million people with all varieties 
of programmes. 


Extending the Broadcasting Band of Wavelengths. 


It was simply a question of properly regulating the 
power of the stations and the wavelengths employed. In 
New York, where there were a number of small-power 
stations working on relatively short wavelengths, the listeners 
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The Broadcasting Monopoly.— | 
in that fairly congested area—more congested in some respects 
than London—could switch on from one to the other and get 
the programme they wanted. That was a technical achieve- 
ment which we ought to be able to attain. Taking a figure of 20 
kilocycles distance between each wavelength, he had found that, 
if we started with a minimum wave of about 60 metres, which 
was. quite a feasible proposition, and went up to 300 metres, 
we could put in approximately 200 stations. That was a very 
big figure, but we could easily double it if we wished to, technic- 
ally by reducing the number of kilocycles between the wave- 
lengths, and we could increase the number still further by re- 
ducing their effective radius of operation. He saw no reason 
at all why we should not, in the large cities in this country, 
have quite small-power stations working on short wavelengths, 
capable of supplying the necessities of the population in the 
particular areas, and, in the country districts, a few stations 
dotted here and there, with considerably greater power and 
possibly longer wavelengths, for the benefit of the more distant 
people. Dealing with the question from the point of view of 
the manufacturing industry, he said that the present system—by 
‘which, whatever one might say, broadcasting was practically 
controlled by about half a dozen lunge manufacturing interests, 
not only ın wireless apparatus but in other directions 
also—was fundamentally bad from the point of view of scienti- 
fic progress. If, for instance, the motor car industry had been 
under the control of half a dozen manufacturers, motor car 
construction to-day would not have reached anything like the 
sgindard of mechanical efficiency that had been obtained, owing 
to the regulation of design, etc., which that control would have 
involved. The B.B.C. -practically controlled the standard of 
wireless apparatus and the wavelengths over which it was to 
be adjusted by fixing definite wavelengths and powers for their 
stations. That had a very definite effect upon manufacture. A 
manufacturer was not out all the time to make experiments in 
radio telegraphy and telephony, but to make apparatus and sell 
it. He had to make apparatus which would respond efficiently 
to the existing stations, and at a certain price, and he had 
not sufficient scope. We in this country had to keep abreast of 
the times, and to take care that we do not establish a system 
which would be so rigid in its form that it wil] not allow of use 
being made of valuable scientific discoveries as they occurred in 
the future. Reverting to the American system of having a large 
number of broadcasting stations in close proximity to each 
ather, he said this had resulted in highly selective receivers 
being designed, and he had heard Captain Eckersley admit that 
the Americans had wonderful sets—better than anything we had 
ever heard of. «That alone, in his opinion, was a very strong 
argument in favour of our present system being altered. 

Mr. H. Revan-Swift, who opposed the motion from the point. 
of view of the listeners, said that they were the people who 
paid for the programmes, and should have good ones; they were 
not getting the best under the present system of monopoly. 


More Stations and More Programmes. 


The subject matter for broadcasting was very wide, and he 
divided it into two broad headings, namely, information and 
entertainment. There were many classes of each, and such a 
vast field could not be covered by a single programme. He 
had every sympathy with the B.B.C., who had a tremendous 
market to fill, but it was almost an impossibility for them to 
fill it alone and to give satisfaction to everybody, because we 
all had different tastes. In a plea for alternative programmes 
broadcast by different stations over the same area, to suit the 
various tastes, he gave an amusing word-picture of a man who 
appreciated good music switching on his set under present con- 
ditions and hearing Radio Revue; then he tried an alternative 
station and found they were doing the same thing; then he 
switched on some high-frequency valves in order to hear what 
was going on on the Continent, and found that 50 per cent. 
of the listeners were all trying to do the same thing, resulting 
in oscillations, screams and howls. Under such circumstances 
the part of his set which he appreciated most was the turning- 
off switch. We wanted a number of stations, each specialising 
in its own class of entertainment. Dealing with the educational 
value of broadcasting, he said that there were many pieces of 
music which were once regarded as classics, but which were 
becoming light pieces simply because they had been played in 


the unfortunate person with the crystal set? 
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cinemas, and he suggested that it would be interesting to broad- 
cast a programme of classical music, and to leave out the names 
of the various pieces. If the listeners were then asked to give 
the names the result would be a revelation. Broadcasting 
offered enormous possibilities of educating the people to 
appreciatie good music. ' 

Mr. D. S. Richards, in support of the motion, likened a 
broadcast system without adequate financial support to a nut 
without a kernel or milk without the cream. At present, 
out of the 10s. licence fee which all “self-respecting” 
listeners paid, 7s. 6d. was handed tó the B.B.C. to 
meet their heavy expenses; if there were four broad- 
casting companies, each receiving 2s. 6d., what could they do 
with the money? There must be financial stability if broad- 
casting was to be carried out efficiently, and we should not 
get an adequately financed and efficient system without a central 
organisation. 


The International Aspect. 


By interchange of programmes there would be brought about 
a better understanding between the nations, and wireless would 
be one of the soundest means ever devised for doing away with 
international strife. If there were a number of broadcasting 
stations giving different programmes, what would happen to 
The science had 
not yet rezched the stage in which it was possible for a crystal 
set to cut out a powerful station. Coming back to the question 
of finance, he had a gibe at the Post Office, who, he said, 
might apply some of the money received from wireless licences 
to the improvement of some of their commercial stations, which 
caused a lot of trouble. Dealing with the international aspect ` 
of radio transmission, he said jee was no question of more 
importance to the world than this. 

fr. H. A. Epton (who opposed) approached the matter from 
the financial point of view, put forward the conclusions he 
had drawn from an examination of the B.B.C. balance sheet, 
and criticised the constitution of the company. 


Finance. 


Though the company would say that they -had 1,500 
or 2,000 shareholders, a glance at the balance sheet 
showed that the bulk of the capital was in the hands 
of six companies, and by no possible means could the 
vemainder of the shareholders ever have a controlling 
interest or hold an equal proportion of the capital. The nomi- 
nees of the six companies were on the Board of Directors, and 
he would have thought that that was sufficient to show that 
broadcasting was a monopoly. He could see no difference 
between a broadcasting and any other commercial monopoly. 
Of the £500,000 income of the company last year, the Post Office 
had received £120,000 or £130,000, but what did the Post Office 
do to earn the money? The expense involved in the collection 
of the money was, perhaps, £20,000, or maybe less, so that they 
had £100,000 to play with. 


How Does the Post Office Dispose of the Profits ? 


Probably they would use the money for the same pur- 
pose as that for which the Road Fund was to be raided 
—to make the listeners pay for the iniquity of others. 
The listeners found half a million of money, but had 
nothing to say with regard to the programmes they received 
for it. They had to pay their money in advance, and trust to 
luck. The fact was that they were getting taxation without 
representation. 

Mr. L. J. Hibberd, supporting the motion, held that listeners 
could get what they paid for if they would only notify the 
B.B.C. as to what they wanted, because the B.B.C. were doing 
their best to give them what they warted, as reflected by the 
letters it received. The majority of people, however, merely told 
their friends what they wanted, and did not tell the B.B.C. 
If there were a multi-broadcast system, it was obvious that 
listeners would get inferior entertainment. 


Inferior American Programmes ? 


Discnssing the American system, he said that recently 
he had listened in to the Philadelphia - station; he 
lad heard a fine speech from Mr. Coolidge, good music, 
but there was also thrown in, during the course 
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The Broadcasting Monopoly.— i 

of the programme, such. remarks as “Have you tried 
Randall’s boots, from Third Avenue? °’ That was the sort of 
thing which would result if we had a multi system in this 


country. As a minimum, the B.B.C. sent out 365 programmes: 


a year, and that worked out at about 60/75rds of a farthing 
per programme. We should not get programmes at that price 


from gramophone records, even though bought from Wool- 


worths. (Laughter.) The only way for the B.B.C. to cater 
properly for the public was to meet the needs of the majority, 


-and that they endeavoured to do, using as a guide the letters 


they received. The educational aspect of broadcasting was very 
important, and wanted careful handling, because broadcasting 
had a greator influence than the Press; it reached the ignorant 
as well as the intellectual, and under the present system it was 
not influenced in its views by any newspaper combine or 
political or religious party. It took up a national, and very 
often an international, attitude, and, so far as he could see, 
some day it would have a greater influence than the League of 
Nations, if properly handled. The B.B.C. were not autocratic, 


but were willing to consider any views or ideas put before them.’ 


Centralised Control. 


With multi stations we should have cheap and nasty pro- 
grammes, but we wanted something of a very high standard, 
which could only be obtained by centralisation of thought, 
equipment, and finance. | In conclusion, he quoted an extract 
from a speech by Mr. Hoover, the Secretary of Commerce in 
U.S.A., at the opening of the National Radio Conference in 


Washington, in which he had given figures as to the number. 


of stations in the U.S.A., and had expressed the opinion that 
the time had clearly arrived to abandon the policy of freedom 
of the air. 

. Mr. C. H. Keeling was the final speaker, 
the motion, and said that if ever there was a thinly veiled dic- 
tatorship dominating the minds of men and women it was the 
present system of broadcasting, and he acclaimed it as an auto- 
cracy foisted upon a long-suffering humanity. 


‘Broadcasting and Politics. 


- nowhere. 


and he opposed — 
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tc the statements that listeners could get what they 
wanted by writing to the B.B.C., he referred to an 
instead 


occasion on which he had written, suggesting that, 
of broadcasting the views of one side in rel giou: matters, there 
should -be a debate, ‘in which the views of both sides were set 
forth. He had offered to procure eminent men on both sices, 
but his offer had been declined with thanks. In America, adver- 
tisements were broadcast; it was also done here, but in a more 
subtle fashion. Propaganda was not merely the advocacy of 
certain views; it might be the mere statement of certain facts 
and the suppression of others. With regard to political propa- 
ganda, Mr. Keeling’s reference to the refusal to allow the Com- 
munist Party to broadcast on the occasion of the last General 
Election, whereas other parties had done so, brought a protest 
from the meeting, and there was prolonged clapping, accom- 
panied by admonitions to stick to the question under discussion. 
After it had subsided he retorted that he had been asked to 
speak on the political side, and he was going to get on with it. 
He elained that the B.B.C. were definite!v allied to the political 
organisation at present in power. 

fr. Stanley then replied briefly to the discussion, and asked 
whether we were purely and simply idealists, or whether we 
were trying to get a good system of broadcasting which we 
knew to be possible. If we were idealists some of the ideas 
expressed were excellent, but we could throw away our wireless 
sets. With regard to America, he said that, although the sets 
were selective, they were not so gvod on the low-frequency 
side, and they might not give the same good quality of repro- 
duction. We in this country wanted good quality reproduction, 
and were not so frightfully anxious to get to the other side of 
Speaking of the constitution of the B.B.C., he said 
that was quite beside the point. It was known that certain 
modifications would have to be made. What the meeting was 
concerned with was one central authority, and what its con-_ 
stitution was to be would be decided when the Government 
Broadcasting Committee had completed its deliberations. A 
start had to be made, and he considered it was better that 
broadcasting should be in the hands of a private concern rather 
than the Post Office. There were great financial risks, and 
ubviously the people to take them were those commercially 
interested in broadcasting and who could put up the money. 


It was a gigantic weapon wielded by a few; it could The motion was then put to the meeting, and was carried by 
easily lend itself to abuse—and it did. With regard an overwhelming majority, 
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Calls Heard. 


Extracts from Readers’ 
Logs. 


Cromer. 

Great Britain : 2JB, 2PV, 
2VN, 5SK, 5ZB, 5DA, SIV, 
5LF, SID, 5IU, 6YC, 6BB. France : 
8DD. 8CA, 8FD, 8VJ, 8XP. 8FW. 83D, 
8TH, 81S, 8BE, 8JMP, 8UDI, 8NNN, 
80GA, 8ZAE, 8AEB, 8BUI, 7IX, FL. 
Holland : OBB, OBC, OKD, ORA, OZE. 


2DY, 2UV, 
SNJ, SKY, 


Germany: Y1, R4, K4, B5, K5, M9. 
4PFG, KWSM, KJH, KPL, KVPF. 
Belgium : K3. F4, K5, 4KR. Italy : 

1AS, 1GB, 1LP. Sweden: SMFF. 
Brazil: WJS, 1AB. Spain: EAR21. 
South Africa: OFM. Swiss: 9NAZ. 
Unknown: CRX. GHSI. 


(0-v-0.) 25-100 metres. 

A. A. Barrett (G2BJP). 
Ludlow, Salop. 

(October 12th to 30th.) 

Rritish: (G)2OD, 2NB, 2SZ, 2NM 
2DX, 20Q, 2RY, 21H, all, 2COS, 2YQ, 
2AK, 2YV. 5PM, 5ES, 5NJ, 5SZ, OSI, 
SLF, 5KTM, 5DH, 5AR, 5BY, ’5MO, 


bd 


.8JMP, 8RLH, 8DTD. 


6JK, 6VP, 6GL, 6PF, 6FG, 6QB, 6TD, 
6RM, 6YU, 6FA, 60H, 6CC, 6LJ. 
6US, 6TW, 6FW, 6AH. French: (F) 
8PP4, BCA, 8CZ, 8DY, 8YB, 8Ik, 
8TOK, 8PAX, 18GR, 8BP. 8TK, 8GRA, 
Belgium : (B) 
U5, S2, W3, 4SR, 4AU, P11. Dutch: 
(N) 2PZ, PC7, NOHB. OWC, PCLL, 


PC2 , PBB, OES, OKW. Scandinavia : 
2NM, SMTX, SMTN, 2NX, SMUK, 
SMXU, 2CO, 2ND, D7EC, LA4X, 


SMYH. Italian: 14S, 1GW, 1AC, 1AU. 
Iceland : BG1. oe Al. Australia : 


2YI. Brazil: 1AX, 1BD. Chile: ONC. 
South A frica : A4Z. Palestine: 66X. 
Swiss: OBR, 9AD, QSWWZ. German: 
KXH, KX5, 4LV. American : IMY, 
1AW, 1ARH, 1CH, 1SW. 1AF. 1AAO, 


ICMP, 2KU, 2CV8, "OCXL, 8BGN, WIR, 
WQO. NKF, NGI, ERV. 
(0-v-1) 35-90 metres. 
A. E. Livesey. 


All pure C.W. 


Rawalpindi, Punjab, India. 


‘Great Britain : 5DH. 2LX. 5AN, 5WC 
(?). SZK (7), 6DO, GCS. France : 8CK, 
8CB, 8AL, 8BO, 8DE, 8BEW, 8HU, 


F.W. U.S.A. NKF., WIR, 1XM, 
KDKA. Hollaiid : PCJJ, OCML, 
PCMM, ONM. Australia: 6AG. Bel- 
gium : Z7, T2. Rex A. Coates (cpl.). 
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Datch Station Closes Down. 


M. C. J. Gouwentak, who until re- 
cently was actively operating Station . 
N-OKW, and whose call sign. is known 
to many British transmitters, states that 
he has now closed down. His call sigun 
has been re-allutted to M. F. Welda, 
another Dutch amateur. For this in- 
formation we are indebted to Mr. Ernest 
Robinson (GSYM), of Pirbright, Surrey 
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Listen fer OANE2, Java. = 


No permits for reception or transmis- 
sion are at present available in Java, but 
this fact need not deter readers from 
listening for signals from the Dutch 
Colony, with the call sign OANE2. 

M. Gouwentak, referred to above, is 
journeying to Jaya in about three 
months’ time, taking his transmitting 
apparatus with him. He hopes to be 
heard in Europe. He will use the above 
call sign with ‘ei’? as an intermediate. 
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Definitions of Terms and Expressions commonly used in Wireless 
$ ~~ 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Laryngophone. A kind of microphone 
tranemitter which takes up the voice 
vibrations by direct connection with 
the exterior of the throat, through a 
pad pressed to the throat, and not from 
the sounds issuing from the mouth. 


Lead. A wire or cable, nsually flexible, 
for carrying current. from one piece of 
apparatus to another; e.g., telephone 
lead. 


Lead Accumulator. The ordinary type of 
accumulator in which the plates are 
made of lead, carrying certain lead 
oxides which change their composition 
on charging and discharging of the cell, 
the electrolyte being sulphuric acid and 
me at a specific gravity of about 
1.200. 


Lead-in. The wire which joins the main 
part of an aerial outside a building to 
the apparatus inside the building, being 
brought in through an insulating tube 
known as a ‘‘leading-in tube.” 


Leading Current. An alternatiny current 
which reaches its maximum positive 
valve some fraction of a_half-cycle 
before the voltage producing it passes 
through its maximum positive value. A 
condenser takes a current which leads 
by exactly one-quarter cycle og 90°. 
See Puase DIFFERENCE. 


Leading-in Tube. A tube made of porce- 
lain, ebonite or other insulating 


material, through which the leading-in 


Leading-in tube. 


wire from the aerial to the instruments 
of a wireless set is brought from the 
outside to the inside of the building. 


Leak. See Grip LEAK. 


Leclanché Cell. A pamary cell with car- 
bon and zinc electrodes. The carbon 
electrode is placed inside a porous 
earthenware pot which ‘is filled with 
manganese dioxide, the latter being 
the depolariser. The porous pot is 
stood im an outer glass vessel filled 
with a solution of ammonium chloride 
(sal-ammoniac) in which is immersed 
the zinc rod. See Dry CELL. 


„Lenz's Law. 
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Leclanché cell. 


Lengthening Cail. See Loapixc Coin. 


The E.M-F. induced in an 
inductive circuit by variation of the 
current therein is in such a direction 
as to oppose the change of current. 
See SELF- I NDUCTANCE. 

Leyden Jar. A condenser made in the 
form of a glass jar with inner and 
outer coatings of tin foil for the plates. 


Levden 
Jar. 


L.F. Abbreviation ior low-frequency ov 
audto-frequency. 


Lightning Switch. A throw-over switch 
for disconnecting the aerial of a wire- 
less installation from the apparatus and 
connecting it to the earth wire as a 
protection against lightning. An aerial 
‘connected to a good earth system is 
a protection to the building as well as 


to the apparatus, especially if the down 
lead goes straight to earth without 
bending round any corners. It is pre- 
ferable for the lightning switch to be 
on the outside of the building. An 
. aerial is more of a protection than a 
danger to a house during a thunder- 
storm provided it is well earthed. 


Line. The name commonly given to the 
electromagnetic C.G.S. units of both 
magnetic force and flux. For instance, 
a field is said to have a strength of so 
many ‘‘lines per square centimetre.” 
See Lines oF FORCE. 


Lineal Decrement. ‘The difference be- 
tween the amplitudes of successive 
half-waves of a damped oscillation of 
such a nature that this difference is 
constant. Cf. LOGARITHMIC DECREMENT. 

Linear Amplification. Amplification by 
means of a three-electrode valve where 
the change of plate current is directly 
proportional to the change of applied 
grid potential, 1.e., by operation over 
the straight portion of she: plate cur- 
rent—grid voltage characteristic curve 
of the valve. This is a necessary 
condition for distortionless amplifica- 
tion. 

Lines of Force. Imaginary lines in an 
electrostatic or magnetic field along 
which the respective forces act. For 
example, a line of force in a magnetic 
field is the path a free magnetic North 
pole would travel along if set free. 
Thus the tangent to a line of force 
at any point is parallel to the direction 
of the field at that point. The in- 
tensity of a field is sometimes spoken 
of as so many lines of force per unit 
area of cross-section of the field. 
The electrostatic and electromagnetic 
systems of units are based on the laws 
of attraction and repulsion between 
two point charges or two magnetic 
poles respectively. Thus a unit North 
pole repels a similar pole with a force 
of one dyne when the distance between 
them is one centimetre, and since field 
strength is defined as the force in dynes 
exerted on a unit North pole, it fol- 
lows that the number of lines of force 
issuing’ from a unit pole must be 4r, 
because the field strength all over the 
surface of a sphere of one cm. radius 
with a unit pole at the centre must 
be one line per square centimetre and 
the surface of such a sphere is 4r 
square centimetres. A better name for 
lines of force when taken quantitatively 
is ‘“ Tubes of Force.” 
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Dictionary of Technical Terms.— 

Lines of Induction. See Lines or Forcn. 

Line Linkages or Linkage. When a mag- 
netic field passes through closed loops 
or turns of a circuit the field is said to 
be “ linked ” with the circuit, and the 
product of the number of lines of force 
and the number of loops through which 
the field passes is called the “linkage,” 
or “line linkages,” or “flux turns.” 
-An E.M.F. is induced in the circuit 
whenever the iinkage is changing. 
See Inpucep E.M.F. “ | 

Litzendraht Wire. A conductor for high- 
frequency currents, being made up of 
fine strands of copper wire, each insu- 
lated from the other with silk and 
twisted together, there being perhaps 
fifty or more strands in the conductor. 
The high-frequency resistance of such 
a conductor is very low compared with 
a solid conductor of equal cross- 
section, because skin cffect is almost 
entirely eliminated. See HicuH- 
PREQUENCY RESISTANCE. 


Loaded Aerial. An aerial with induct- 
ance connected in series for the pur- 
pose of increasing the warelength to 
which it will respond. Capacity is 
sometimes connected in parallel with 
the inductance to increase the wave- 
length still further. See LOADING 
Colt. 


Londing Coil. An extra inductance, be- 
sides the main tuning inductance, con- 
nected in series with an aerial to in- 
crease the wavelength. 


Local Oscillations. High-frequency oscil- 
Jations, either desired or undesired, pro- 
duced in a wireless receiver by regenera- 
tion or by means of a separate hetero- 
dyne. Local oscillations are necessary 
for beat reception, but must not be 
present when receiving telephony. See 
Bear RECEPTION and SELF-OSCILLATION. 


Local Oscillator. See Separate HETERO- 
DYNE. 


Logarithmic Decrement. In a train of 
damped oscillations the Napierian or 
natural logarithm of the rattle of the 
amplitudes of two successive waves is 
called the “logarithmic decrement,” or 
“ decrement ” for short. For continu- 
ous waves the decrement is zero. In 
a damped train of oscillations the 
oscillations die away at a rate propor- 
tional to their amplitude, so that the 
ratio of the amplitudes of any two suc- 
cessive waves is the same, and a curve 
drawn through the crests of the waves 
is a logarithmic curve, commonly called 
a “ die-away”’ curve. See DAMPED 
OSCILLATIONS. 


Loop Aerial. See Frame AERIAL. 
Loops. See Nopes anp J.ooes. 


Loose Coupler. A coupler in which a low 
coefficient of coupling can be obtained | 
between the two coils and where the 
coupling is variable. The term usually 
applies to the type in which one cylin- 
drical coil slides inside another. Com- 
pare VARIO-COUPLER. 

Loose Coupling. Jnductire coupling he- 
tween two coils where the mutual in- 
ductance between the two coils is small 
compared to the product of their self- 
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inductances, i.e., where the coefficient of 


coupling is small. Compare TIGHT 
COUPLING. - | 
Loud-speaker. A specjal form of tele- 


phone receiver designed to operate on a 
relatively high power and render signals 
or speech sufficiently loud to be heard 
at a distance. 


Low Frequency. Term usually employed 
in wireless to denote a frequency within 
the audible range, i.e., within a range 
of about 25 ae per second to about 
10,000 cycles per second. See Avupio- 
FREQUENCY. 

Low-frequency . Amplification. Amplifica- 
tion of wireless signals after they have 
been rectified by the detector and thus 
converted to an audible frequency. 


Low-frequency Amplifier. An amplifier 
which is used to increase the strength 
of signals after they have been rectified 
by the detector of a wireless receiver. 
Three-electrode valves are used for the 
purpose in almost every case, and they 
are connected in cascade by-means of 
resistance-capacity coupling, choke- 
capacity coupling, or by means of inter- 
valve transformers. See MICROPHONE 
AMPLIFIER. 


Low-frequency Resistance. A term some- 
times used for the ordinary ohmic resist- 
ance of a conductor or circuit because 
at very low frequencies the resistance 
differs very little from that offered to 


a steady direct current. Cf. Hion, 
FREQUENCY RESISTANCE. 
Low-frequency Transformer. See INTER- 


VALVE TRANSFORMER. 


Low Tension. A ‘term used to imply low 
voltage, but in wireless it refers in par- 
ticular to the low voltage which is 
applied to the filaments of thermionic 
valves to drive the necessary heating 
current through them. 


Low Tension Battery. The battery of 
cells,’ usually accumulator cells, used for 
heating the filaments of thermionic 
valves. Cf. HicH-TEension BATTERY. 


Low Side Band. See Sipe BANDS. 


L.T. Abbreviation for low tension. 


Lumped Characteristic. See ToTaL CHAR- 
ACTERISTIC. 


Lumped Voltage. If the amplification 
constant of a three-electrode valve is 
denoted by m, a change in the grid 
voltage from zero to Vg volts will have 
the same effect as changing the plate 
voltage Va by mVg volts. The quan- 
tity (Va+mVg) is called the ‘‘ lumped 
voltage,” and represents the actual plate 
voltage which would have to be applied 
to produce the same plate current if the 
grid voltage was again made zero. See 
TOTAL CHARACTERISTIC. 


M 

“ M.” The usual symbol for mutual in- 
ductance. 

Magnet Wire. A term sometimes used to 
denote ordinary instrument wire, either 
cotton-covered or silk-covered copper 
wire. 

Magnetic Circuit. The path traversed by 
magnetic flux in any given piece o 
apparatus, such path consisting mostly 
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‘of iron or special iron alloy of good 
magnetic qualities. See MAGNETOMOTIVE 
Force and RELUCTANCE. 


Magnetic Component (of wireless waves). 
That part of the radiation produced by 
the oscillation current in the transmit- 
ting aerial, being”™the magnetic waves 
emitted by the aerial. Cf. ELECTRO- 
STATIC COMPONENT and see Waves 
(electric). 


Magnetic Curve. See B-H Curve. 


Magnetic Damping. Measuring instru- 
ments are often made dead bcat by 
having a small metal disc which rotates 
with the moving part and passes 
between the poles of a permanent mag- 
net. The movement of the disc through 
the field induces eddy currents in the 
disc, and these eddy currents, reacting 
on the magnet, have a damping effect 
which brings the pointer to rest with- 
out oscillation about the final position. 
In moving coil instruments the coil is 
usually wound on a light metal frame 
which has the damping currents induced 
in it when the ‘ait rotates between the 
poles of the permanent magnet. 


Magnetic Detector. An early form of 
detector of wireless signals. In one 
form a moving band of steel is mag- 
netised by being passed through a 
steady magnetic field produced by a per- 
manent magnet. and this magnetism is 


Magnetic Detector. 


neutralised in places by the incoming 
trains of high-frequency. oscillations. 
The band then passes through a coil to 
which a telephone is connected, and the 
varying strengths of the magnetism left 
in the band induce currents which make 
audible sounds in the telephone. 


Magnetic Field. A region where magnetic 

_ forces can be detected or where mag- 
netic dines of force are present, for 
instance in the neighbourhood of a 
magnet or a coil carrying a current. 


Magnetic Flux. A term denoting the 


total number of lines of force passing: 


through a magnetic circuit. See FLUX 


DENSITY. 


Magnetic Force. The force at any given 
point in a magnetic field which would 
be exerted on a unit pole placed at that 
point, j.e., the field strength at that 
point. Cf. MaGnergisina Force. 


Magnetic Induction. A term used to de- 
note the flux density at any part of a 
magnetic circuit, t.e., the number of 
lines per unit area of cross-section of 
the magnetic circuit. This expression 
usually refers to the iron part of # 
magnetic circuit and is sometimes called 
“induction density.” Cf, ELECTRO- 
MAGNETIC INDUCTION. 


ad 
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Brain Waves of the Wireless Engineer. 


Low-frequency Transformers. 

(No. 240,212.) 

Patent No. 240,212, granted to M. 
Cooper, describes a low-frequency trans- 
former in which the various ratios 
between the primary and secendary 
windings are separately available by 
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Transformer with tapped windings. 


subdividing the windings‘into a number 
of flat sections disposed side by side on the 
transformer core, connecting the end of 
one section to the beginning of the next 
and taking these connections to sockets 
and the extreme ends to terminals. 
One terminal is also connected to a 
socket so that a flexible lead with a plug 
at each end may be used to connect up 
any desired ratio. The drawing shows a 
side view of the transformer with its 
case cut away to show the sections of 
the windings, the sockets and terminals. 


In this transformer the secondary 
winding only is tapped. 
oo00 


Resistance Units. 
(No. 289,926.) 


There is at present ın general use a 
compact form of protected resistance 
unit which consists of a tube of unglazed 
porcelain wound with bare resistance 
wire, whrch is sometimes oxidised, and 
coated with vitreous glaze. 

In the process of glazing, the tube its 


heated to a very high temperature so that 
no insulating or protective covering, such 
as silk or enamel, can be used on the 
wire, and the metal employed for the 
Wire must be such that it can be heated 
to this temperature without melting or 
changing its character. The number of 
resistance alloys which can he employed 
for this purpose is, therefore, strictly 
limited, particularly when wires of very 
small gauge are used, and it is found that 
alloys which have a very low or neg- 
ligible temperature coefficient cannot be 
employed. 

The porcelain tube and the finishing 
glaze are poth porous, so that the effec- 
tive resistance, particularly of the high 


“resistance units, varies with the moisture 


absorbed. 

The glaze as it is heated loses its in- 
sulating properties, and as in the process 
of manufacture the wire sométimes alters 
its position on the tube, and the oxide 
coating, if employed, is not & perfect in- 
sulator and is often patchy in character 
the winding suffers Hon short-circuited 
turns. 

Messrs. H. M. Dowsett and H. B. 
Tilly, in their Patent Specification No. 
239,926, have obviated these disadvan- 
tages by winding an enamelled wire 
covered with absorbent material, such as 
silk or cotton, about a body of refrac- 
tory material, impregnating the resist- 
ance unit so formed with enamel, and 
stoving it at a temperature between 159° 
C. and 170° C., and subsequently apply- 
ing a final coating of enamel to the 
resistance unit and stoving it at a tem- 
perature between 230° C. and 270° C. 
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Supplying Valve Filaments with 
Direct Current from A.C. Mains. 
(No. 239,939.) 


According to the above patent specifi- 
cation an apparatus has been devised 
having one flexible connection which is 
adapted to be connected to an alternating 
source of current, and another flexible 


Circuit for obta_ning D.C. filament current 
from the A.C. mains. (No. 239,939.) 


connection adapted to be connected to the 
filaments of a valve set. oA 

Inside the apparatus is a step-down 
transformer TR, a Tungar rectifier R, 
specially constructed storage cells B, and 
B,, high-impedance coils L and L,, and a 


condenser .C. 


The circuit connections are shown in 
the drawing. The object of the imped- 
ance coils L and L, is to prevent the pul- 
sating direct currents which charge the 
batteries B, and B, from flowing in the 
filament circuit, while the condénser C 
prevents current variations in the recti- 
fier from flowing in the filament circuit. 


C000 
High-frequency Plug-in Transformer. 
(No. 240,953.) 

The above patent granted to Messrs. 
Igranic Electric Company and A. E. 
Curtis describes a high-frequency trans- 
former comprising two laterally unsup- 
ported inductance goils of the honey- 


H.F. 


transformer 


with honeycomb 


windings. (No. 240,953.) 


comb type wound in close inductance 
relationshin either concentrically one with- 
in the other or co-axially side by side, or 
in so-called twin fashion, and a plug-in 
terminal connection for supporting the 
coils. The drawing shows a side eleva- 
tion of one form of transformer having 
one winding within the other. The inner 
coil 2 is preferably wound on a light 
farmer 3 of the perforated or crinkled 
type. 

Lashed by means of the cords 4 to the 
transformer coils 1 and 2 is a terminal 
connection device 5 carrying four ter- 
minal pins or legs 6 arranged to fit stan- 
dard valve holders. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “Tae Wireless World,” Dorset H)233, Tudor Street, B.C.4, and must be accompanied by the writer's name and address. 


THE FUTURE OF THE B.B.C. 


Sir,—As is usual when a committee is sitting, Dame Rumour 
immediately gets busy. In the case of the Broadcasting Com- 
mittee we are told that the Post Office are to take over the 
B.B.C. The fact that the Post Office have had control of wire- 
less telegraphy since 1904, and they are not yet operating a 
station as capable as those in Germany, France, and elsewhere 
is, I think, sufficient to see what would happen to broadcastin 
if it were fransferred to the Post Office. On the other hand, 
do not believe the present scheme under which the B.B.C. is 
controlled by the manufacturers of wireless material is ideal. 

I therefore suggest that since the Post Office is the depart- 
ment to issue the licences both to the B.B.C. and its patrons, 
the listeners, who provide the necessary revenue for the opera- 
tions of the B.B.C., the licensed listeners and the Post Office 
should jointly control the B.B.C. 


To attain this object the shares held by the manufacturers: 


should be repurchased from them at par. The capital of the 
B.B.C. in future to be held as 40 per cent. by the Post Office 
and 60 per cent. by licensed listeners, the latter only to be 
entitled to hold 100 shares per licensed holder. The present 
Board to retire and a new Board to consist of ten members, of 
whom four shall be appointed by the Post Office, and shall 
not be subject to re-election, five to'be apppinted by the holders 
of the other 60 per cent. of the shares, the remaining seat to be 
occupied by the managing director of the B.B.C., who would, 
of course, be appointed by the Board in the usual way. The 
dividend to be fixed as at present. 

Such alterations as may be necessary in the organisation, 
programmes, etc., could then be carried out by a Board fully 
- representative of the two sides most interested in the progress 
of the B.B.C. E. M. B. 

London, W.C.1. 


N 


GRID AND ANODE AMPLIFICATION. 

Sir,—The accompanying circuit may prove of interest to 
your many readers. It provides for changing from cumulative 
grid to anode bend rectification by means of a simple two-way 
switch. I incorporated this arrangement in a four-valve set 


which I constructed recently, and it has functioned admirably. 


When receiving good strong signals, as from Bournemouth or 
Daventry, there is no loss of volume when using the anode 
method of rectification, and the quality is appreciably better. 
As you will see, in both positions of the switch the grid 
potential is controlled by the potentiometer, which is an 
advantage with many valves. J. D. HERRING. 
Salisbury. 
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THE NORTHOLT MUSH. 


Sir,—May I take the liberty of making a suggestion on the 
matter of the requests made to amateurs for reports on special 
transmissions such as we had eariy to-day from the new high- 
power American station? 

The B.B.C. could easily ascertain whether Northolt will be 
working at the time of the tests, and could warn all experi- 
menters in North-West London and Middlesex that it will be 
useless to make any attempts at reception. 

I myself wasted half an hour and more with a ‘* super-het ” 
embodying four stages of tuned H.F. aiid three different types 
of aerial in endeavouring to search for signals amidst a posi- 
tively appaliing pandemonium. I know of several others who 
might have been spared this waste of time had the necessary 
warning been given. E. T. PIERCE. 

Pinntr. 

November 26th, 1925, 


THE B.B.C. AND ADVERTISING. 


Sir,—Are the talks given over the microphone drafted by 
their authors to interest the public or are they not occasionally 
inspired by commercial enterprise? Your recent editorial, 
A B.B.C. Obligation,” goes right to the point, and draws 
timely attention to this important matter. 

Advertising is permitted in America, and I am of opinion 
that the B.B.C. is often the innocent victim of an advertising 
campaign. the announcements perhaps being more subtle though 
equally effective. The American announcer does not interpuse 
his remarks advising his listeners that ‘‘ Bevers’ soap is made 
specially to save work,” as might be supposed, but the manufac- 
ture of soap is described in an entertaining manner by one of 
Bevers’ chemists, or, on the other hand, Bevers’ band may 
broadcast from Bevers’ private studio. 

Any transmission associated with the name of a commercial 
enterprise is surely provided for the obvious purpose of adver- 
tising. Business men are not philanthropists in the matter 
of broadcasting, and judging from recent programmes they 
must have given considerabie thought to devising schemes for 
providing items in broadcast programmes which will either 
influence their market or boldly give mention of the commodity 
they handle. D. L, B 

Dalston, London, E.8. 


THE PROGRAMMES FROM DAVENTRY. 


Sir, —Is it not time that Daventry displayed a little more 
originality? At present this high-power station, which was 
intended to supply as many listeners as possible with an 
alternative programme, does little more than relay the trans- 
missions from London, with an occasional provincial programme 
thrown in. This state of affairs is particularly unfair to the 
Londoner who, owing to the comparatively high power of 2LO, 
can resort to only one other transmission, i.e., that of 5XX. 

If, indeed, paucity of funds is responsible for the fact that 
Daventry no longer transmits programmes of its own, it seems 
to me that variety could still be obtained if 5XX were to 
relay programmes from each of the provincial stations in turn. 

Stoke Newington, London, N.16. T. 
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Quesiions should be concisely worded, and headel ‘‘Info-mation Department.” 
by a stamped addressed envelope for postal reply. 


Increasing the Range and Volume of a - 


Crystal Receiver. 

Being in possession of æ very efficient 
crystal receiver from which I obtain 
every satisfaction, I wish to extend 
both my trenge and my volume, but 
do not xish to build a separate valve 
receiver. 
add units to thes receiver for obtain- 
ing the results I desire. Can you 
please dicate a suitable circuit? 
My crystal receiver employs a plug-in 
coil with a parallel tuning condenser. 

| P.C.R. 


You can either build å separate H.F. 
and a separate L.F. unit and connect 
them to your existing crystal receiver in 
accordance with Fig. 1, or you can build 


a dual amplifier unit as shown in 
Fig. 2. In the case of Fig. 1. 
you can use the L.F. unit only at 


such times as you desire to increase 
volume from the stations you already 
receive with your crystal receiver, and if 


requiring an extension of range without! 


volume increase on your local transmis- 
sion, you can use the H.F. unit only. 
If desiring to increase both range and 
volume simultaneously, you can use both 
units together, operating from the same 
H.T. and L.T. batteries. In the case 
of using the L.F. unit only, no alteration 
in the value of the coil used in your 
erystal receiver is necessary, but if using 
the H.F. unit or both units simultaneously 
you should use a No. 50 coil in the crystal 
receiver and a No. 35 for tuning the grid 
circuit of the H.F. valve. If you desire 
to economise in the number of valves 
used, you can increase both range and 
volume by building a‘ dual amplification 
anit as shown in Fig. 2, in which the 
valve amplifies at both high and low fre- 


I understand that I can’ 


The “ Wireless World” Informa- 
tion Department conducts a free 
service of replies to readers’ queries. 


quencies simultaneously. The ri.F. choke 
may be obtained from advertisers in this 
journal for a comparatively small éum, 
and is suitable for all the B.B.C. wave- 
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Each separate question musi be accompanied 


the coil tuning the aerial circuit should 
be a: No. 150, the coil associated with 
the crystal circuit being a No. 250. If 
carefully constructed, these units will be 
found to be very effective indeed. In the 
case of the H.F. unit it will be noticed 
that no H.T. terminal has been included. 
When both H.F. and L.F. units are in 
use together it will_be found that no 
H.T. terminal is needed, since the nega- 
tive connection to the H.T. battery is 
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Fig 2.—Single-valve dual amplifier for addition to an existing crystal set. 


lengths and upwards to a maximum of 
about 4,000 metres and so need not be 
interchangeable. 
results it is essential that this choke be 
of an efficient type. The remarks made 


In order to obtain good- 


concerning the values of plug-in tuning coil 


in respect of the separate H.F. unit apply 
equally in the case of this reflex amplifier 
unit. When desiring to receive Daventry, 
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Fig. 1.—Adding H.F. and L.F. amplifier units to a crystal receiver. 


formed automatically by the L.T. bus bar. 
When using the H.F. unit alone the nega- 
tive of the H.T. battery may be con- 
nected to the L.T. terminal, or, of course, 
an H.T. terminal may, if desired, ke 
included as shown by the dotted lines in 
Fig. 1. 
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Testing Transformers. 


My 3-valve receiver (0-v-2), which has 
hitherto given excellent loud-speaker 
results, has suddenly commenced to 
produce excessive crackling noise, 
accompanied by a great loss of signal 


strength. On switching out the final 
etage, however, the instrument 
functions normally. I have tried 


changing valves and batteries and 
all connections appear to be intact. 
Can you suggest the possible cause 
of the trouble? S.K. 


From the symptoms you describe it 
would appear that the transformer in 
vour final stage has become defective. 
[he most common cause of failure in a 
transformer is an actual breakdown in 
the windings, or failure of insulation, 
although, of course, there are other more 
obscure causes of trouble, such as short- 
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circuited turns. A rough-and-ready, but 
none the less effective, test may be made 
as follows :—Remove all external con- 
nections to the transformer and connect 
a pair of telephones and a low-voltage 
battery, such as your accumulator, in 
series with the primary winding. In the 
case of a healthy transformer a loud and 
sharply defined ‘‘ click ” should be heard 
on ‘‘making’’ the circuit, followed by 
complete silence until the 
broken, when another sharply defined 
click should be heard. Upon testing the 
secondary in the same manner a con- 
siderably more subdued and somewhat 
muffled click will be heard. Assuming, 
however, that the primary winding has 
broken down, a very faint click will 
be heard on making and breaking the 
circuit instead of the normal healthy 
click, and upon testing the secondary in 
the same manner a scarcely perceptibie 
click will be. heard. -~ If, however, the 
windings are intact but insulation has 
become faulty, a normal click will be 
heard on ‘making’ the circuit, but 
instead of silence there will be heard a 
persistent undercurrent of noise, re- 
miniscent of the far-off murmur of a 
distant multitude. It should be pointed 
out that it is almost invariably the 
primary winding which thus. defauits, 
owing to the passage through it of the 
steady anode current. In either case a 
new transformer is called for, although in 
cases of slight insulation breakdown, or 
in cases of elusive crackling noises in an 
L.F. amplifier, not traceable to a senile 
H.T. battery or other customary causes, 
a wonderful improvement, and sometimes 
a complete cure, is brought about by 
heating the transformer slowly over a 
prolonged period in an oven. Defective 
L.F. chokes are productive of the same 
symptoms as a faulty transformer, and 
should be tested and dealt with in the 
manner indicated. | 


'oooo 
Obtaining Reaction by the Tuned 
Plate Method. 


Recently perusing some old American 
technical periodicals, I noticed that 
in their regenerative receivers re- 
generative effects are obtained by 
merely tuning the paute circuit of the 
detector valve, no reaction coil being 
coupled to the aertal coud. Very 
smooth reaction control was claimed 
for this method, but on testing tt out 
I found that in no way was I able 
to get my receiver to oscillate. I 
tried tuning the plate circuit both 
by means of a variometer and a coil 
and variable condenser. Can you 
indicate any possible error? 


G.J.H. 


The trouble you have been experiencing 
in not being able to bring about oscilla- 
tion is probably owing to the fact that 
you have been using a direct-coupled 
aerial circuit. In cases where such direct 
coupling is used, it usually requires strong 
magnetic coupling between grid and plate 
coils to produce oscillation, owing to the 
comparatively heavy damping of the 
aerial. The Americans almost invariably 
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employ a variocoupler when using this , 


method of regeneration, thus considerably 
lightening the damping imposed on the 
grid circuit. Oscillation is then easily 
produced, and can be made so smooth that 
the valve glides almost imperceptibly in 
or out of oscillation, with a marked 
absence of backlash. It is perhaps re- 
grettable that in this country the amateur 
clings so tightly to ‘the old-fashioned 
direct-coupled circuit with its heavy 


damping, which it often requires a Jarge 
closely-coupled reaction coil to overcome, 
instead of employing a comparatively 
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Fig. 3.—Regenerative single-valve receiver 
with tuned plate circuit, 


lightly damped grid circuit with the form 
of reaction control mentioned. We give 
in Fig. 3 an adaptation of the American 
circuit which is suitable for English 
amateurs. 
transformer be constructed strictly in 
accordance with the one specified for 
use in the neutrodyne unit described in 
our October 21st issue, which should be 
entirely suitable for this circuit. The 
variometer should be of sufficient size to 
tune the plate circuit to the B.B.C. wave- 
length, and it is advised that one of the 
špecially large type of variometers, usually 
sold under the name of anode variometers, 
be obtained. 


- present 


It is advised that the aerial — 
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A Question of Priority. 

A friend and myself were recently dis- 

- cursing the progress of wireless, and 
the question arose concerning the 
invention of the valve. The question 
in dispute which we wish you to 
settle 13 by how many years did the 
crystal precede the invention of the 
valve? G.B.S. 


The crystal did not precede the valve, 
the latter actually preceding the former 
by four or five years. he Fleming 
two-electrode valve was first produced 
late in 1904, as an improved method of 
dctecting electromagnetic waves over 
that afforded by the magnetic detector, 
which had itself superseded the coherer. 
It was not until 1908 or 1909 that crystal 
rectifiers came into general use, only to 
be superseded a few years later by the 
resurrected valve, with the addition of 
a third electrode between filament and 
plate. From time to time attempts were 
made to substitute the crystal by an 
electrolytic detector, but no great 
measure of success was obtained. At 
the three-electrode valve is 
supreme, despite abortive attempts to 
cause it to yield place to the four- 
electrode valve. 
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Charging H.T. Accumulators at Home. 


I have 240 volte D.C. maina in my house. 
Ta it Se to charge ECONOMICALLY 
my 60-volt l-amp.-hour accumulator 
at home? J.S.H. 


It is economical, and at the same time 
quite simple, to charge the accumulator 
at home. The normal charging rate of 
the accumulator is 0.1 amp. Therefore, 
if we connect it to the mains in series 
with a 240-volt 30-watt lamp, we shall 
have a charging current slightly under 
this value. Therefore, assuming the 
average cost of current to be 6d. per unit, 
the cost of recharging will be approxi- 
mately 1d., and as in normal use it 
should not require- recharging more than 
four or five times per year, it is 
undoubtedly economieal to charge the 
unit at home rather than to dispatch it 
to a garage, where a charge of 2s. 6d. 
will probably be made for ruining it. 
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Designing Small Power Transformers. 
l am thinning of constructing a small 
power transformer for the purpose of 
charging accumulators from my house 
mains, which are A.C. I have been 
informed that the supply in m 
district is 240 volts 3-phase. Shall 
I therefore require to construct a 
special transformer having a wind- 


tng for each phase? H.P.D. 


It will be quite unnecessary for you to 
construct a special transformer, 
although the district supply is 3-phase, 
you will have only single-phase in your 
house. Into each house two wires are 
tuken, one being the common neutral 
and the other one of the phase wires. In 
all probability in the next street to your 
residence the common neutral and the 
other phase wire is taken into each house, 
thus equalising the load on each phase 
main leaving the generating station. 


since . 
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THE BROADCASTING SYSTEM. 


HE sitting of the Government Broadcast Committee 

to enquire into the future organisation and con- 

duct of broadcasting in tbis country seems to have pro- 
vided the occasion for outbursts in every section of the 
Press. In fact, wherever it has 
been found possible to give publi- 
city to opinions, there have been 
criticisms of almost every branch 
of the activities of tHe Present 
broadcasting system. 


EprrorraL VIEWS 


Futility of Current Criticisms. 


We have made it our business 
to sift through a very large 
amount of the information which 
has thus come into our possession, 
but with results which are sadly 
disappointing. One would have 
expected that with so many minds 
centred on the problem, outside 

those represented on the Commit- 
-~ tee of Enquiry, some tangible 
schemes would by now have been 
- evolved, or, at least projected, by 
one or two of those who have had 
so much to say on the subject. 
But instead we find that far more 
attention has been paid to criti- 
cism of points which are merely 
petty in comparison with the main 
issues, and up till now we have 
seen practically nothing put forward in the way of con- 
structive suggestions which are not impracticable for some 
obvious reason which the proposer has apparently over- 
looked or has been insufficiently informed to recognise. 


Citas Topics 


New APPARATUS 


FIER 


The Question at Issue. 
Wesare inclined to think that a httle too much atten- 
tion is being paid to the question of the mechanism to be 
6 oe = 
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READERS’ PROBLEMS 


established for conducting broadcasting. We feel that 
the main consideration is whether or not broadcasting as 
at present organised is meeting with the wishes of the 
majority Of the public. After all, does the a#erage 
citizen care whether broadcasting is run as a Government 
concern, or along the present lines, or is purely a private 
enterprise? Can it really matter 
to the public, provided that the 
very best use is made of the possi- 
bilities which the broadcasting 
service has opened up? When we 
eat a loaf of bread how many of 
us stop to worry about where the 


PAGE 
837 


845 flour comes from, and whether the 
bread is baked in a coal, gas, or 
847 


electrically heated oven, so long 
as the bread is good? 4n broad- — 
casting, the question of paramount 
importance is the quality of the 
programmes and the policy which 


directs their compilation. 
Sar Microphone Advertising. 
858 Amongst the questions of 
859 policy, one of outstanding import- 
863 ance, which has apparently been 
865 overlooked by many critics who 
have torn to pieces the programme 
870 policy from almost every other 


point of view, is the question of 
advertising over the microphone. 
This is a matter which should re- 
‘ceive the closest consideration of 
the Committee of Enquiry, for sooner or later (unless the 
policy with regard to advertising is comprehensively de- 
fined) the whole character of the programmes must under- 
go change by the gradual introduction of more and yet 
more matter which is inspired either directly or indirectly 
by publicity interests, and the possibility of effecting a 
remedy in an advanced stage of the disease would be 
very remote. 
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Super=Regeneration Combined * 
with Easy Tuning and Stable 
Operation. 


regenerative principle have been described from 

time to time, but nearly all of them have been 
purelg experimental sets, their operation being: very difti- 
cult, and the results, although in most cases remarkable, 
were very uncertain of attainment. 

The Armstrong set here described was evolved as the 
result of experiment with the object of producing an 
easily operated set as free as possible from the disad- 
vantages usually associated with circuits of this type, 
and the aim has been certainty of operation with good 
average results, rather than exceptional performance with 
erratic behaviour. 


IR ese ERS incorporating the Armstrong super- 


Features of the Design. 


When working with a frame aerial the set will be 
found toge very stable and quite free from hand-capacity 
effects. In fact, the hand may be placed quite close to 
the frame or other parts of the instrument without up- 
setting the tuning to any marked degrees 

The quenching whistle will not be found objectionable, 
as it is very highly pitched, and it is not, apparently, 
amplified by the last valve for this reason. 

As only two valves are employed, with a consequent 
low filament current consumption, the set may be made 
portable by fitting it into a cabinet of suitable design in 
which all batteries, ete., are 
contained. 

= ET C 

Phe circuit diagram ap- 4 
pears in Fig. 1, and, the 
system consists of a single 
super-regenerated valve fol- 
lowed by a stage of 
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transformer - coupled low- P 
frequency amplification. AQ0Q007) 


In passing, it may be men- 90000 \s 
tioned that the application L4 
of L.F. amplification to the 
majority of single- valve 
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Armstrong sets has not been Fig. 1.—Circuit diagram. Ca 


: follow : C,, 0-0001 
practicable, partly on ac- 0:0004 mid 
count of the position of the 


A l4 


-3 Cs, 0-006 mid.; 
mfd.; C, and Cio, 2 mfd.; R;, 


acities and resistances are as 
d.; Co, 0 25 mfd.; C;, 0:0005 mfd.; C,, 
» 0:0003 mfd.; C; and C3, 0.002 
0,000 to 100,000 ohms; R, 2 
megohms. 
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By F. G. FROST. 


phones and one of the quenching coils in the plate 
circuit. 

Leaky grid*condenser rectification is used with the 
usual values of capacity and leak, although the latter 
should be of higher value when receiving on wavelengths 
below about 200 metres. 

Capacity reaction is employed in a manner similar to 
that in the now well-known Reinartz circuit. 

One of the quenching coils, represented by L,, Fig. 1, 
also acts as a H.F. choke in the plate circuit of the 
detector valve. “This coil functions quite satisfactorily in 
its dual capacity, and is eminently suitable as a choke 
for this purpose on account of its high inductance yalue. 

This coil L, is tightly coupled to the coil L,, resulting 
in the production of oscillations on a very long wave- 
length corresponding to a frequency just within 
audibility. 

This has the effect of preventing continuous self- 
ascillation of the valve on the tower wavelength to which 
the circuit L,C, is tuned, thereby permitting the 

+47, Use Of a greater degree of 

9 reaction than could otherwise 

be used, with a consequent 
increase of signal strength. 

AY For a fuller explanation 
¥ of the fundamental prin- 
ciples of the Armstrong cir- 
cuit the reader is referred 

to back numbers of this 

journal.’ 

Plug-in coils are used for 
the acrial-grid coil and re- 
action coil, a small fixed 
condenser, C,. being con- 
nected: in series with the 
aerial to reduce the damping 
of this circuit when using 
the sct as a “‘ straight ” 


1 E. V. Appleton, The Wire- 
lees World, May 7th, 1924; D. F.. 
Stedman, The Wireless World, 
Nov. 21st, 1923. 
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Two-Valve Armstrong Receiver.— 
arrangement with an outdoor 
aerial, as difficulty is some- 
times experienced in produc- 
Ing ‘ reaction -when -the aerial ay; 
circuit damping:is too highs 7 J. 0 0. 
This „series -condenser. also D a 
improves selectivity. ar. 
‘A-single-valve Armstrong 
resembles a_reflex circuit in - 7 
some respects, since the valve l o 
is performing two. functions 


Wold 539 


simultaneously by. oscillating “ | o fo - p 3 

at the frequency of the sta- f, os 

tion being received, and also 1⁄4 o o. Je | _ 

at the quenching frequency. t - ~ - 

This calls for much the same -+-—2% -2% — 2% ae 4% 
considerations as obtain in Fig. 2.—Drilling details of the front panel. Sizes of holes are as follow: A, 3/8in. dia.; B, 
reflex circuits proper, namely, 7/16in. dia.; C, 1/8in. dia., countersunk for No. 4 wood screws; D, drilled and tapped for 


suitable control of both fre- 
quency camponents. . 

In this circuit the strength of the quenching oscil- 
lations is controlled by means of a high variable resistance 
(R,, Fig. 1), shunted across the coil L,. This has a 
similar effect to loosening the coupling of IL, and L,, but 
is a much more convenient method. 

The frequency of the quenching oscillations may be 
varied by means of the condenser C,, but a value of 
0.006 mfd. is found to give the most satisfactory 
results. 

When not required, the L.F. valve may be cut out of 
circuit, and this is accomplished by means of plugs and 


TENEO pirrar i carpe een 
eeru 


No. 6 B.A. screws; E, 1/16in dia. 


[ae a de el : 3 
Fig. 3.—The terminal panels. A, 5,32in.;.B, 1/8in. countersunk 
for No. 4 wood screws. 


jacks, a ‘‘ double-circuit closed ° jack being used for 
the detector valve and a “‘ single-circuit open ’’ jack for 
the L.F. stage. For the sake of simplicity the filament 
circuits are not included in the jack switching. 


Pian view of the receiver, showing the wiring and layout of components on the base. 
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Fig. 4.—Relative positions of components on the 

baseboard. 

A small single-pole switch of the black 
moulded enclosed variety is connected across 
the coil L, for the purpose of shorting this 
coil when it is desired to use the straight 
circuit. 

A second small switch of the same type Js 
used to connect the condenser C, in k 
shunt with C, to provide extra re- 
action when using the Armstrong 
circuit. 

The condenser C, is of 
0.0004 mfd., thus giving an 
overlap of capacity. 

This method is preferable 
to using a o.oo mfd. vari- 
able condenser, as the re- 
action adjustment would 
then be rather too sharp. 

Fig. 2 gives the dimen- 
sions .for marking. out the 
ebonite front panel, and the 
diameters of holes required 
for securing the various com- 
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out the Armstrong cir- 
cuit. 
It is convenient to 


ponents. N HN =z 
To the left is the variable N \ 

reaction condenser with th N N 

fixed condenser attached to N N 

it, and below this is the N b N i 

switch for connecting N YX 

this condenser in cir- 7 zN NPN 

cuit. te a D1 A 7 
Next comes the N GRN | 

aerial-grid coil con- / \HS \ 

denser of 0.00025 LN A $ 

mfd., and below this 1 ; 

the switch for cutting N N | 

N N 


- 


place these two Sesasi 

switches with their 

mike and: break posi- Fig. at Bs quenching coil 
A 16 


Wireless = 
World - : á 


DECEMBER 16th, 1925. 


tions opposite, so that when 


NN AO ET LORE A the Armstron g switch knob 


-işs down, the short-circuit is 
removed; and when the 


extra reaction switch knob. 


is down, the fixed con- 
denser is connected in cir- 


cult. 
_ The high resistance is 
7 placed between the two 
switches, and on the left 


are the rheostats with the, 
two jacks beneath. 
Burndept geared dials 
are used on the variable 
condensers, as- tuning is 
made much easier by this 
means, and the metal dials 
ensure freedom from hand- 
capacity effects. For this 
screening it is important to 


Back of panel view, showing method of mounting the fixed 
condenser C, on the end plate of the reaction condenser. 


connect the moving plates of both condensers to the earth ` 


termina]. 

Fig. 4 is self-explanatory, showing the layout of com- 
ponents on the baseboard and also the position of the 
terminal strips, the dimensions of which are given. in 
Fig. 3. | | 

The frame aerial is connected to the centre terminal, 
and the earth terminal on the smaller strip. These two 
terminals are shorted when it is desired to ‘use the 
straight circuit. 

The frame aerial consists of eight turns of. two-milli- 


- metre rubber-covered flex wire wound on a former of the 


usual pattern, with arms two feet across. 
2I 
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Two-Valve Armstrong Receiver.— 


The turas are spaced }in. apart, the ends of the 


winding being brought to two terminals on an ebonite 
strip fixed to the vertical arm. 

Connection from the set to the frame is made by means 
of flex, such as that used for the winding itself. 


The aerial should be capable of being revolved round - 


a vertical axis. 


È 
H 


—H:-T. + G.B. ox: +H.T.o9 + H.T.4 
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Fig. 5 is a cross-section of the bobbin, on which are 
wound the ‘‘ Armstrong ”’ coils. 

The discs may be cut out of sheet ebonite by means 
of a pin cutter and drill, or they may be cut with a fret- 
saw, and the edges afterw ards smoothed with a file, or 
may be bought ready-made. In any case it is impor- 


tant to see that the smaller discs forming the cores are 
of correct diameter. 


Fig. 6.—Complete wiring diagram. The start and finish of the quenching coil windings are indicated by S and F respectively. 
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. COMPONENTS REQUIRED. 


1 Low loss, square law condenser, 0:0005 mfd. (Ormond). 
1 Low loss, square law condenser, 0:00025 mfd. (Ormond; 
1 Fixed condenser, 0:0001 mfd. (Dubilier). 

1 Fixed condenser, 0:0004 mfd. (Dubilier). 

1 Fixed condenser, 0:006 mfd. (Dubilier). 
- 1 Fixed condenser, 0'0003 mfd. {Dubilier). 

2 Fixed condensers, 0'902 mfd. (Panina): 

2 Condensers, 2 mfd. (T.C.C.). 

1 Grid leak, ‘2 megohms (Dubilier). 

1 Variable anode resistance (Bretwood). 

2 Filament rheostats, 30 ohm. (Climax). 

1 L.F. transformer, (Radio Instruments). . 

1 Telephone jack, “double-circnit closed (Hamley Bros.). 


E ET cost, including cabinet, but excluding valves, batteries, etc. ~“ - 


‘ 
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Clearance holes are drilled shrough the flanges and 
cores, the centre spacing disc being tapped No. 4 B. A. 
for the securing screws. 

_ The two ends of each coil are brought out through 
small holes in the flanges, and are then soldered to 
double-ended tags, two on each side of the bobbin. 

Both coils. are wound in the same direction, one con- 


sisting of 1,200 turns, and the other of 1,500 turns of | 


No. 36 S.W.G., 
copper wire. 

Before winding, it is ad- 
visable to solder the com- 
mencement of. the windings 
to their respective tags in 
order to avoid the possi- 
bility of the wires becoming 
entangled and breaking off 
short during winding. 

. The coils may be wound 
with the aid of a hand- $ 
drill held in the vice in a | 
manner described in a pre- 
vious issue of this journal.? 

A neat appearance may 
be imparted to the bobbin 
when wound by covering 
the windings with a layer or 
two of empire cloth secured 
with a little shellac varnish. 

The holder for securing Se 
the bobbin to the baseboard < 
is made from in. brass 
din. wide, and may be easily 
first heating the brass. 

The wiring is carried out with No. 16 bare tinned 
copper wire, ‘and as much of the wiring as possible should 
be done on panel and baseboard before assembling, 

A valve of high impedance should be used as detector 
and one of lower impedance as L.F., the valves used by 
the writer being a D.E.R. and a B. T.H. B.3 respec- 
tively. 

For B.B.C, wavelengths Gambrell coils ‘‘ B” and 
“ C” are used for the grid circuit, with a “ C ”’ coil as 
reaction. 

- HL FE. 
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D.S.C. 


bent to the shape shown by 


Smith, The Wireless World, Aug. 26th, 1925, 
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1 Telephone jack, single-ctrcuil. open (Hamley Bros.). 
. 1 Telephone plug (Hamley Bros.). 

3 Plug-in coils, .“ A,” “ B” and “C” (Gambrell). 

2 Geared dials (Burndept). 

2 Valve holders, suspended type (Ben ee Electric Co. ) 

2 Small enclosed switches. 

No. 36 S.W.G. D.S.C. wire. 

2 mm. rubber-covered flex, for frame, 

No. 16 S.W.G. bare tinned copper wire. 

Ebonite for bobbin and terminal strips. 

Eboniie panel, 16in. x Ghin. x jin. 

Baseboard, I6in. x 7in. x fin. 

Cabinet to suit. ~ 


— = 
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When using the straight circuit, coils “ A ’’ and ‘‘ B ” 
are suitable for the aerial-grid coil, with ‘f C” coil as 
reaction. 

The set should first ‘be tried with the Armstrong off 


to ascertain whether the reaction coil is correctly 


-= connected. 


Having obtained reaction, the high variable resistance 
should be set at minimum and the Armstrong switched on. 


The finished receiver with valves and plug-in coils L, 
and bz i in position. 


The resistance should now be increased until a high- 
pitched whistle is heard in the phones. 

The local station should now be tuneckin, and if it is 
found: that increasing reaction causes the Armstrong 
whistle to stop, the high resistance should be further in- 
creased until the whistle recommences, and after a little 
experiment along these lines the best value of resistance - 
will be found. - 

The value of this resistance is different for different 
valves and values of H.T. -~ 

H.T. of about 80 volts for the detector and 100 volts 
for the L.F. valve gives good results, with, of course, 
correct grid bias on the L.F. valve. 
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System Adopted 
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in the 
House of Lords. 


——— Řħe 


Of the many branches connected 
with the wireless industry, the 

“ Public Address ” section is 
one of fhe most interesting, and 
new developments are cropping 
up day by day. In this par- 
ticular case, details of a very 
recent installation have been 
given which we feel will be of 
considerable interest to our 

readers. 


meee. agree xg | re ans microphones. The two on the table are placed back-to-— 
+. back and receive from the Government and Opposition benches, 
_ while a ‘third, seen below the table on the left-hand side, picks up 

ae a fet Te ‘from the Woolsack. 

N the House óf Lords the acoustic properties of the 
Chamber-ate- such “that they do not in any avay ” 
lend- themselves to public speaking. In fact, in the 

‘Press ‘Gallery speech has-been inaudible on the majority 
of occasions. 

The installation: ne loud-speakers had already been 
considered; but they. simply aggravated the trouble by 
Producing an echo of several seconds’ duration, render- 
_ing the reproduction. to the-ear as an unintelligible jumble 
_of sounds.’ Besides, neédless to say, such instruments 
‘did not in any way” blend. with the architectural tone of, 
~ the, Chamber. ->> 

*“This néressitated the application of methods quite out 
on the ordinary to reproduce the speeches, and a tele- 
- phoné ‘system was installed which would enable any 
_ member to hear speeches from any part of the House 
and-at-the same time enable the Press to hear every word. 


Details of the Installation. 


After a series of tests conducted by the Office of 
Works, with various types of apparatus, the Marconiphone 
system was decided upon, which comprises three Mar- 
coni microphones, amplifier, and specially designed tele- 
phones. The three microphones are arranged : two back- 
to-back, facing the Government and Opposition, and one 
facing the Woolsack. 

The wiring system is taken down through the floor of the 
House to the amplifiers below, from which position the 
whole is controlled, and the output is taken over distribu- 
tion lines to the various benches. Twenty-four ‘‘ J.org- 
nette ’’ phones are arranged at intervals on the benches for 
the Peers, and adozen or so for members of the Press Gal- 

Headphones in use in the Press Gallery. lery. Attached to each phone circuit is a separate control 
r0 A 19 
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Speech Amplifiers in 
Parliament.— 
which varies the strength of 
the reproduction. to suit in- 
dividual requirements. 

The switchboard has been . 
arranged to enable charg- 
ing and discharging simul- 
taneously with duplicated 
sets. of batteries, and 
requires no readjustment 
during the time in use, neces- 
sitating only the switching.off 
and on as required. 

Recently very drastic tests 
were applied, the results of 
which fulfilled the most 
exacting requirements, and 
created a great deal of as- 
tonishment amongst critical 
members present. 


Interference Problems. 

As in most cases of this 
type of installation, consider- 
able interference was experi- 
enced! from clectric motors 
and the lighting system, 
especially from two lamps 
situated close to the two 
microphones opposite the 
benches, but by a systematic 
process of climination all in- 
terference was cleared up, 


leaving a clear and pure rendering of the microphone 


‘< pick-up.” 


It might be mentioned that the installation was first 
put into operation recently, during the discussion of the 
historical Locarno Pact, when Lord Haldane spoke, and, 
for the first time, the speech was heard perfectly, not 


General Notes. 

Señor Miguel Mova (EAR1), Concordia 
4, Madrid, has been elected President of 
the Spanish section of the Amateur 
Radio Unton. ; 
covo 

Mr. J. A. Partridge (2KF), arranged 
an interesting round the world ” test on 
Sunday, November 29th, working from 
6 a.m. to 6 p.m. Starting with the 6th 
District in U.S.A., he got into touch 
with a station in Pasadena, California ; 
he then worked the 4th, 2nd, and Ist 
Districts, and later was in communication 
with New Zealand, 4AC (R. E. Robin- 
son, Dunedin), and Australia 3YX (B. 
Hardie, Melbourne); the latter reported 
his signals to be R7. Mr. Partridge was 
also able to work with Brazil and 
Canada, where he was in communication 
with JAA (W. L. Love, Galt, Ontario). 

On other occasions 2KF has been heard 
in South Africa by A4M (S. C. Pleass, 
Johannesburg) on 23 metres when work- 
ing with a Mullard 0250 valve and 170 
watts input; he has also worked with 
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Amplifiers, H.T. and L.T. accumulators and charging board of the House of Lords speech- 


amplifying equipment. ; 


the Press. 
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TRANSMITTING NOTES 
| AND QUERIES, 


GFUP, H.M.S. “ Durban,” 
vessel was in Japanese waters. 
ooo0oo 


when this 


Several Swedish boats are now equipped 


.with short-wave apparatus operated by 


amateurs, and can be heard working ex- 
perimental tests. They will welcome 


reports. 
oo0oo0o0 


Mr. J. J. Fassett (1AR), Pleasant 
Street, Dartmouth, Nova Scotia, and 
several other Canadian amateurs are now 
working together on wavelengths of 15 to 
17 metres, and will be glad of any re- 
ports from British listeners. 


only by the back benches but also by every member of 


Further tests have been conducted on the other side 
of the Thames Embankment at County Hall, West- 
minster, where the acoustic properties are somewhat more 
aggravating than in the Upper House. 


German Transmitting Schedule. 

Reports on a new series of tests on 
Wednesdays and Saturdays will be wel- 
comed by K-Y5 (Herr Fritz Sabrowsky, 
Gutenbergstr. 62, Stuttgart). The 
transmissions are carried out on 46.5 


metres from 2200-0100 G.M.T. 
cooo 


New Call Signs Allotted. 

2IT.—B. Walsh, Clovejly, Victor’a 
Street, Armagh, N. Ireland, transmits on 
23, 45, 90, and 150-200 metres. 

5WV.—D. Woods, Station House, 
Braintree, Essex (in place of 2AXZ)}, 
transmits on 23 and 45 metres, and will 
welcome reports. 

0000 


Changes of Address. 

Mr. C. A. Liles (G6TH) advises us 
that his address is now ‘‘ Morningside,” 
Fields Road, Newport, Mon. 

Mr. K. H. Thow (G2TK), 2, Victoria 
Road, Eltham, S.E.9. transmits on wave- 
lengths of 23. 45, 115-130, and 150-200 
metres, but will be away in Iceland for 
the next two or three months. 
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~— — ». CHOKE AMPLIFICATION. 


Choice of Valves and Design of Chokes for Audio=Frequencies. 
p TOS A. C. BARTLETT. | 7 
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i 'F the various methods of L:F> amplification avail- amplification for various values of inductance with 
O able, resistance coupling for freedom from dis- assumed valve constants. 

tortion can scarce be excelled; choke amplifica- 
tion, however, is very good, and has advantages in that 
slightly more amplification can be obtained, and that ` 
either less H.T. volts are required, or with the same H.T. _ 
volts considerably greater voltage swings can be dealt ` 
with, , ns 7 
-The ,theory is quite simple; using Vallauri’s idea of 
the three-electrode valve—if an alternating voltage e be- 
applied between grid and filament of a valve having an- 
impedance R; ohms and amplification factor m, the 
alternating component of the current flowing through any 
apparatus: connected in the anode circuit would be the 
same as if a small alternator of voltage m x e having 
an internal resistance R; were connected to the apparatus. 
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Fig. 2.—Calculated amplification curves for a value with internal 
impedance R; of 30, ohms and amplification factor m of 20. 
The capabilities of any valve for choke amplification 

can be most easily estimated by taking static characteristics 
of the valve and plotting constant anode current curves _ 
with anode volts as ordinates and grid volts as abscissz. 


Fig. 1.—Curve showing relation between voltage amplification 
and the ratio between the external impedance Lp and the internal 
impedance of the valve Ri. ; 


Consider the case of a valve having in its anode circuit 
an inductance L, the frequency of the applied E.M.F. 
p 


being a Then the current through L will be 


me . | ° 
Re ape e Perefore the voltage across L will be 


ANODE VOLTS 


L. 
ie and the voltage amplification will be 


b 
m y R;? + S i 
Obviously at very high frequencies, when Lp is very 
large compared with R; the amplification will become 
equal to m; it cannot be greater than m, which suggests 
that ““ high m ”’ valves should be used for choke coupling. 
The behaviour at lower frequencies is shown by means 
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of the curve of Fig. 1, where „— is shown 
V R? + 179% GRID VOLTS 


plotted against the value of a it will be seen that a Fig. 3.—Constant anode current curves for the D.E.5B vaive. 
i | 
value of about 3 is sufficient to give very nearly full ampli- Fig. 3 gives such a set of curves for an Osram D.E.sB. 


fication. valve ; over the range plotted they are practically straight — 
As an example, Fig. 2 gives calculated values of lines. 
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Choke Amplification.— 

Suppose this valve is connected up as a choke ampl- 
fier and that the choke is an ideal choke, that is to 
say, has an infinite inductance and no D.C. resistance, and 
that a H.T. voltage of 150 volts and grid bias of — 3.5 
volts are used. Thep the anode current will be no mA., 
and if now we change the grid voltage, there can be no 
change in the anode current, since the anode inductance 
is assumed infinite. Thus, if we swing the grid volts 


VOLTAGE 
AMPLIFICATION 
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Fig. 4.—Measured voltage amplification curves for a D.E.5B. valve, the external 
impedance consisting of an 8,000-turn choke wound on an intervalve trans- 


former core and tapped every 1,000 turns. 


from o to — 7 the anode volts will swing from 83 to 


216, the corresponding grid and anode volts always being 
represented by a point in the 1.0 mA. line. 

Thus theoretically the valve with this adjustment will 
take an input grid swing of 7 volts without running into 
grid current, and deliver an output voltage swing of 
216 — 83 = 133 volts, the voltage amplification being 


13 
53 19. 


Again, without 120 volt H.T. and — 3 volts grid 
bias we see that without running into grid current the 
input voltage swing can be o to — 6, while the output 


voltage swing is the anode current 
being 0.5 mA. 
In ,practice, of course, an infinite inductance is not 


available, but since the impedance of the choke is large 


176 — 62 = 114, 


compared with that of the valve, the above assumption 


is approximately true; further, there are losses in the 
grid leak and iron core, so that the full theoretical 
amplification is never quite attained. | 
The upper curve in Fig. 4 shows the results of some 
measurements of the voltage amplification of a D.E.s5B. 
valve taken at varying frequencies with a choke consist- 
ing of 8,000 turns of No. 42 S.W.G. wire wound on a 
closed core of stampings such as are used for intervalve 
transformers ; the amplification curve is remarkably flat. 
A useful refinement to introduce when making such a 
choke is to bring out a number of tappings. The con- 
nections are as Fig. 5, the whole of the choke being 
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permanently connected between H.T.+ and anode, while 
the coupling condenser is connected to a tapping. Such 
tappings allow a comparatively fine adjustment of ampli- 
fication ; for example, suppose the choke has 8,000 turns: 
and at full tap gives an amplification of 18, then if 
3,000 turns are between H.T.+ and the coupling con- 
ee x 18 = 6.6, and 
: 8,000 . ; 

so on, while the flatness of the amplification curve is 
fully retained. 

So far distortionless amplification has been 
dealt with, but it is often of value to introduce a 
AA’ certain amount of controllable distortion; the 
tapped choke can be used for this purpose. 

In this case the connections are as in Fig. 6. 

Here the effect of réducing the number of 
furns, and therefore the anode inductance, is to 
decrease the amplification at the lower frequen- 
cies, as would be expected from a consideration 
of the curves of Fig. 2. 

Fig. 4 gives the amplification obtained with 
tappings from one thousand to eight thousand 
turns of the same 8,ooo-turn choke with a 
D.E.5B. valve. 
= Thus by reducing the tapping we can amplify the 
higher tones more than the lower, which is sometimes 
advantageous when a loud-speaker having a rather low 
resonant frequency is used. 

The experimental curves given all refer to a ‘‘ high 
m?’ valve, the Osram D.E.5B.; other valves, such as 


denser the’ amplification will be 


+H.T 


Fig. 5 —Tapped choke arranged 
to give volume control without 
introducing distortion. 


the D.E.3B., D.E.2H.F., and D.E.8H.F. 
suitable. ` 

“ Low m ”’ valves, of course, can be used, but they 
give a smaller amplification, and, what is of greater im- 
portance, take larger currents from the H.T. battery. 
They can, of course, deal with much larger input volt- 
age swings, but output voltage swing is not much greater. 


Fig. 6.—Connections of tapped 
choke for reducing amplification 
on the lower frequencies. 


are also 
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HIDDEN ADVERTISEMENTS COMPETITION. 


The Hidden Advertisements Competition, recently inaugurated in “The Wireless World,” has proved to be 
extremely popular, and the Competition will be continued from week to week until further notice. 


The recipients of prizes in the first week of the Com- 
petition are as follow :— 
Courtenay H. Davis, Westcliff, £5. 


Tan Redvers Brown, New Milton, Hants, £2. 
A. E. G. Kennard, Sidcup, Kent, £1. 
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Ten Shillings each to the following four :— 


C. A. Chiimers, Crookes, Sheffield. 

D. Fe Eastham, London, S.W.17. 

C. E. St. G. Caulfeild, Wimbledon, S.W.19. 
H. R: Webb, Tufnell Park, N.19. 
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A Section Devoted to New Ideas and Practical Devices, 


EARTH CONNECTION. 

The usual water pipe earth connec- 
tion is often unsatisfactory owing to 
the large surface and inadequate pres- 
sure applied by the conventional 
earthing clip. A far sounder joint 
from the electrical point of view is 


Earth connection to the water tap. 


obtained by drilling and tapping a 
hole for a small terminal, as indi- 
cated in the diagram. It is most im- 
portant that the tap should be drilled 
only at the point indicated in the 
diagram, which is on the out-flow side 
of the valve.—H. H. 
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DRILLING COIL FORMERS. 


The diagram shows the construction 
of a simple jig for drilling the holes 
for winding pegs in the formers of 
duolateral and other types of coil. 

The coil former is screwed to a 
small baseboard by means of a long 
wood screw passing through the centre 


Drilling jig for duolateral coil formers. 


hole. A thin washer inserted under 
the head of the wood screw will in- 
crease the friction and prevent the 
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coil former from turning while the 
drilling operation is in progress. The 
drill is inserted through a guide block 
screwed to the baseboard near the 
front edge, several holes being pro- 
vided in order that the spacing of 
the pegs may be varied according to 
the type of coil which it is required 
to produce.—J. T. H. 
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LOUD-SPEAKER CONNECTIONS. 


The connections of loud-speakers 
and telephones should be so arranged 


that any permanent current flowing” 


through the windings tends to assist 
the field produced by the permanent 
magnet. The positive terminal if not 
marked + can be located in the fol- 
lowing manner. Connect the loud- 
speaker to the receiver and adjust the 
diaphragm until it just begins to rattle 
on the pole pieces, then reverse, the 
loud-speaker leads and observe the 
effect on the tone of the loud-speaker. 
If the rattle is increased, or if the 
diaphragm has been attracted to the 
pole pieces, the leads are now 
correctly connected, but if the rattle 


has decreased, showing that the dia- 


phragm is further away from the pole 
pieces, it will be necessary to revert 
to the previous method of connection. 
—R. H. 
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SERIES-PARALLEL SWITCH. 


A neat series-parallel switch can 
be constructed with a set of three 
valve pins and sockets. The diagram 
shows the method of mounting these, 
the pins B and C being connected by 
means of thin copper strip. With the 
pins A, B, and C in the sockets, X, 
Y, and Z respectively, the tuning 
condenser is connected in parallel 
with the A.T.T. 

To connect the tuning condenser in 
series with the aerial, it is necessary 


to move the pins into the position 
shown at the right-hand side of the 


diagram. A is then inserted in Y 
TO TO 
AERIAL EARTH 


z RECEIVER 
(PARALLEL) (SERIES) 


Series-parailel switch. 


and Bin Z. <A separate panel carry- 
ing two sockets electrically joined to- 
gether, and having spacing corre- 
sponding to the distance between the 
pins A and C, may be used to earth 
the aerial when not in use.—L. L. J. 
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REFLEX CIRCUIT. 


The diagram shows the’ method of 
connecting a low-frequency. trans- 
former in a simple reacting single 
valve circuit, which has proved effec- 
tive in increasing signal strength. 

The primary winding is connected 
in series with the reaction coil, 


Simple reflex circuit. 
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while the secondary is connected 
between one end of the variable grid 
leak and + I.T. It is essential that 
a variable grid leak should be em- 
ployed, as the success of the circuit 
depends upon the correct adjustment 
of this resistance. Usually a fairly 
high value is required to prevent the 
set from howling. The various con- 
nections of the transformer should he 
tried, as it will be found that ampli- 
fication will be obtained with only 
one system of connections.—A. R. B. 
0000 


CRYSTAL DETECTOR MOUNTING. 

If it is found difficult to keep the 
crystal detector in correct adjustment 
through vibration of the receiver 
panel, it will be found an advan- 
tage to mount the detector as a whole 


CRYSTAL 
OETECTOR 


BRASS WIR 
SPRING 


Spring mounting tor crystal detectors. 


on wire brackets of the shape, shown 
in the sketch. The holes already 
drilled in the panel for securing the 
detector terminals and clips may be 
used to clamp down one end of the 
wire loop. The other ends of the 
springs are clamped under the 
terminals of the detector, which may 
have to be remounted on a small 
ebonite strip if of the panel mounting 
variety. J. C.K 
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NEUTRODYNE CONDENSER. 

A faulty variable ‘grid leak can be 
made to give good service as a neutro- 
dyne condenser if converted accord- 
ing to the directions given in the 
diagram. 


INSULATING 
MATERIAL 
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Neutrodyne condenser converted from 
variable grid leak. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where : 
necessary, of devices of experi= 
mental interest for inclusion in this 
section. A receiving valve will be : 
despatched to every reader whose : ; 
idea is accepted for publication. 

: Letters should be addressed to the Editor, “ Wire- : 


: less World and Radio Review,” 1 130, Fleet Street, 
London, E.C. and marked ' deas 


PY 
POUR ERY OT EUR ES EO SRUSOUEOPerirery Ceeeeeeeerir ee eree esac Leese 


If the grid leak is of the compres- 
sion type containing a series of small 
discs impregnated with carbon, an 
adjusting screw is generally fitted 
with a small disc which serves as the 
variable electrode of the neutrodyne 
condenser. A small disc of mica 
should be inserted to prevent short 


circuiting. —G H. B. 
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MOUNTING FLANGELESS . 
INSTRUMENTS. | 
Many low-priced instruments which 
are quite suitable for testing fila- 


= ment voltage cannot be mounted on 


the front of the receiver panel owing 
to the fact that they are not provided 
with flanges through which securing 
screws may be passed. 


Panel mounting for a pocket voltmeter. 


The diagram shows a very con- 
venient. method of mounting these 
instruments, which also enables them 
to be withdrawn, if desired, for. tests 
and experiments outside the receiver. 
A circular hole slightly larger in 
diameter than the instrument itself is 
cut in the panel with a special “fiy 
cutter ’’ by drilling a series of holes 
and carefully breaking out the centre 
piece. The voltmeter is then inserted 
from the back, and a round rubber 
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ring, having a cross-section of 
approximately Jin., is stretched over 
the projecting | front of the instru- 
ment, and so adjusted that it tends 
to pull the meter forward against the 
projecting ‘point contact and ring 
holder. If a rubber ring of suitable 
diameter is not available, one may be 
improvised with a short length of 
rubber tube, held in position by a 
central wire pulled tight and twisted 
up with the meter in. position.— 
H. A. | f 
ooo0oo0o 

FILAMENT SWITCHING. | 

When. operating 6o milliampere 
valves from a 4-volt accumulator 


with a fixed resistance in series, some 
difficulty is experienced when it is 
desired to reduce 
valves in use in the receiver. 


the number of 
Thus 


Switching fixed filament resistances for - 
3-volt, 0°06 amp. vaives. 


a higher value of resistance is re- 
quired when two valves are connected 
in parallel than when three valves 
are being used. When the number of 
valves is changed the value of the 
fixed resistance may also be changed 
to maintain the filament current at 
the correct volume by fitting an extra 
set of contacts to the changeover 
switch between the second and third 
valves. The diagram shows how the 
method may be put into opcration in 
practice.—k. L. 
0000 
DISTILLED WATER. 

During the winter months a supply 
of distilled water for ‘‘ topping up ”’ 
accumulators may be obtained by 
melting freshly fallen snow. 

When water freezes the ice crystals 


form from pure water only, and all 


dissolved impurities are rejected. 
Supplies of water obtained in this 
way should last for several months, 
but it is unwise to keep distilled water 
too long, as it is known that in time 


impurities are dissolved from the 
walls of the containing vessel.— 
R. S.A. 
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RADIATION IN OSCILLATING RECEIVERS. 


Some Measurements with a Vacuo=Junction. 


| By E. A. ANSON. 


VERY wireless receiver in an oscillating condition 
is radiating power as a small transmitter; the 


current in the aerial is there,-and can be measured. 


if the measuring instrument is sufficiently sensitive. That 
power is being radiated by receivers on the broadcast wave- 
bands is distressingly obvious in most districts. Some 
actual measurements as to what is being radiated may 
interest users of valve receivers, and perhaps cause 
persistent oscillators to stop and think. 

‘Nearly all high-frequency measurements make use of 
some heating effect when measuring currents. The system 
adopted in these tests makes use of a vacuo-junction, 


Fig. 1.—Method of connecting the thermo-junction and galvano- 
F meter to the receivers under test. 


which has'an advantage in that calibration can be carried 
out with direct current. Those who are not clear on the 
action of a vacuo-juriction: may find the following descrip- 
tion helpful. When either direct or alternating current 
flows along‘a wire heat is generated always. -The higher 
the resistance of the wire and the larger the current the 
greater the heat generated. When two dissimilar metals 
are joined together, either by twisting or soldering two 
wires. together, and the junction is heated a small 
voltage is set up across the free ends of the wires. 
This may be detected by a sensitive direct current galvano- 
meter. 
heater wire in contact with a junction of dissimilar metals, 
the junction will become heated and the direct current 
galvanometer will detect the voltage caused by the heat- 
ing. If the heater and thermo-junction are placed in a 


Fig. 2.—Twe-valve circuit (H.F. and detector) used in the 
preliminary tests. Reaction is coupled to the tuned anode circuit. 
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Thus, if alternating current is passed through a’ 


glass bulb exhausted of air the sensitivity is increased, 
and it is called a vacuo-junction. The diagram below 
shows the general layout adopted for the measurements. 

The galvanometer was a suspended coil instrument with 
a resistance of 103 ohms, giving full deflection for 1 milli- 
volt. It was obtained quite cheaply from Messrs. Heay- 
berd and Co. The vacuo-junction was obtained from the 
Cambridge Instrument Co., .Ltd: The heater resistance 
was 8.76 ohms, and a current of about 10 milliamps A.C. 
er D.C. across the heater gave full deflection on the 
galvanometer. The aerial consisted of one single 7/22 
wire, rooft. long and 35ft. high. The ‘‘ earth’’ con- 
sisted of 4 wires buried under the aerial and soldered to 
the water main at the far end. ‘The earth resistance was _ 


18 ohms, so that the total resistance, including the vacuo- 
junction, was about 27 ohms. : : 

The aerial capacity was 0.00027 mfd. 

The first tests were carried out on a tuned anode and 
detector receiver connected as in the diagram below. Re- 
action was on to the anode from the plate of the detector, 


Pe E" 


Fig. 3.—Single-valve rescuing receiver which gave the results 
shown in the table. 


and i coil and aerial coil were connected in such 
a way as to assist reaction in the aerial circuit, 
Burndept coils were used in all the tests. In this case 
with a H.T. battery of 80 volts, and using bright emitter 
valves at 300 metres, the aerial current ‘when oscillating 
was 0.25 milliamp. With a H.T. of 140 volts the aerial 
current rose to 1.5 milliamps. Tests were then carried 


Aerial Current, Milliamperes. 


H.T. Tuned to. 


Valve. | Volts. 2EH-326 
Maximum. Just Just not Metres 
Oscillating. | Oscillating. Min. 
. b Reaction. 
60 — 0.7 
Marconi- 80 4.3 0.8 
Osram} 100 R.U -- 09 
“R.” 120 8.0 -15 
40 1.4 : : 0.7 
D.E.38... 60 4.8 j : 1.1 
80 9.0 j ; 1.6 
Teea a ee A ae ee ne even 
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Radiation in Oscillating Receivers.— 


out in greater detail on a one-valve set. 
a typical one-valve circuit, as may be seen from the 


diagram. 


-The wavelength used was 326 metres. 


the results obtained, 


¿valve set when oscillating. 


possible. An S.4 coil was too small. 


maximum of radiation. 
tion, 


Thornton Heath. 

Germany : KK7, 4LV, KXH, KPL. 
Czecho-Slovakia : OK1, AA2. Sweden : 
SMTQ, SMVS, SMUK, SMWF, SMXT, 
SMXX, SMZS, SMZZ. Finland: 2CO, 
2ND, ONL, 2NN, 3NB, 5NF. Italy: 
14S, 1BD, 1GB, IRM, 1BB, 1BP, NTT. 


Russia. RCRL, NRL. Norw ay: LAAN, 
LAlA. India: HBK. Tunis: OCTU 
Palestine: 6YX. Malta: GHA. Yugo- 


Slavia: 7XX. Switzerland : 9AD, 9BR. 
9XB, Canada: 1AR, 2BG. 2FO. Porto 
Rico: 4JE, 4SA, 4UR. Brazil: 
5AA, 5AB. China: GFUP. Denmark : 
7Z2M. Java: ANE. Miscellaneous : 
NISR, GBI, EACS, FL. OCML. 
' French Morocco :. N-LAB. FW, GCS, 
SDK, GHK, GB2, SDK. U.S.A. : 410, 
40A, 4RM, 4TP, 4TV, 4XE, 8ALY. 
8BPL, 8BTH, 8DPL, 8DON, 8ADG. 
8GZ, 8JQ, 8ZU. 

(0-v-0.) W. A. J. Warren 
Belfast. | 

November 3rd to 17th. 

Great Britain: 2AK, 240. 2FQ. 2JU, 
2VS, 2QB. 2GY, 2V0, 2MX, 5HN. 5SK, 
5MO, 51K, 5KO, 5X0, 5PM, 5RB. 5HG, 
5ID, 5ZU, 6BQ, 6LB. 6F A, 6AH, 6KB, 
6LJ. France: 8DD, 8WOZ. 8QR, 8VX, 
80Q, 8BPAX, 8GRA, 8TK. 8MH. 8RIC, 
8F W, 8JD, 8HM, 8BF, 8SG. 8JF, 8DSH, 
8GM, 8DK, 8AU, 8PKX, 8SOT, 8HFD, 


B8WZ. Italy: 1AS, 1AF. 1BB, 1BD, 
1GB, IRM. Holland : OWC, 0QX. 2PZ, 


OKV, OKW., OGG, OCZ. 
H9XB. Germany: 4LV, 4WU. Argen- 
tine: BAL. U.S.A.: 1CH, 2CVJ. 2GK 
3JO, 4JE. 4TV. 4SA. Sweden: SMXR. 
SMYV. Finland : 2CO, 2ND. Belgium: 
G6, K3.  Czecho-Slovakia : AA2. Hun- 
wary: 1CF. Java: ANE. ° 

(O-v-1.) Below 60 metres. . 
J. P. Allen (G6Y W). 


Switzerland : 


Thornton Heath. 

Java: ANE. India: 
BZ2SP, BZA1, BZ5AA. Porto Rico: 
4SE. U.S.A. : 4TV, 8DON, 8ALY, 8FL, 
8EQ, WIZ, WIR. NKF, NVE. 9ZT. 
Canada: 1AR. Morocco:  F8MB, 
MAROC. Spain: EAR21. Norway: 
LAIA, LA4X. Yugo-Slavia: YS7XX. 
Czecho-Slovakia : CSOKI. CSAA2. 
Luxembourg: LOOR. Mesopotamia : 
1DH, GHH. Finland: 2ND, 2NM, 
5NF, 2CO. Switzerland: 9AD, 9BR, 
9KD. Miscellaneous: GB11. GB2. FB1. 
POB1, AIS1, SDK, AIN, FW, OCML, 
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HBK. Brazil: 


which are fairly representative of 
the radiation that can be put out into the ether by a one- 
With a counterpoise in place 
of the earth and a bright emitter at 80 volts HIT. the 
aerial current increased to 5.1 milliamps. 
coil used was only large enough to give normal reaction, 
and was not chosen so as to get as much radiation as 
Full reaction con- 
sisted in placing the roils almost touching, 
Just oscillating needs no explana- 
whilst just not ọscillating was such that distortion 


1AB. 


łUCK. 1YB, 1YG. 
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of speech occurred, although the oscillation ‘* plonk ” 


The circuit was 


had not been reached. 
It is obvious from these tests that a; tuned anode re- 


ceiver will cause very much less disturbance than a detec- 


The table shows 
transmitter. 


aerial current ; 


The reaction 


crystal receivers. 


and gave a 


Calls Heard. 


' Extracts from Readers’ 


Logs. 

NISR, NTT. SGC. NKY. Telephony : 
F8HU, F8BF, TIRG, KXH, G200, 
G2NM, G2KF, G6TD, G6AH, G2SZ, 
G2LZ. . 

(O-v-0.) Below 50 metres. 

M. E. Coaffee. 

Bath. ` 

November 22nd to 29th. 

U.S.A.: IACI. 1AH. 1AMF. 1APV, 
1AVF, 1AXA, IBV, 1CCX. 1CH, 1CK, 


1CMF. 111, 1KA. 1KS, 1RD, 1RR, 1SI, 
1Z5J. 2AET, 2AGQ, 


2BKR. 2BQL, 2CV. 2GK, 2KR, 2WR, 


2XAF, 3APV, 3BWT, 3CNU, 4LV, 
6BUC, 6HM, 8AOK, 8BPL, 8BWW, 
8CBI, 8CES. 8DAFE, 8DON, 9DNG. 
9VO, NKF, WIZ, WQO. Canada: 1AR. 
Argentine: LPZ. Chile: 9BWF. Brazil: 
LAB. Porto Rico: 4JE. Cuba: 2JT. 
Africa: A4X, OCDJ. Palestine. 6ZK. 
New Zealand: 4AC. Miscellaneous: 
INCC, RRP, RKX, MWF, U NISP, 
UNTT (Adriatic). . 

(0-v-1, no aerial or earth). 10-50 
metres. G. W. Salt. 
Haslemere. a 

Great Britain: 2KZ. 6LG. 5DK. 2KF, 
2NM. 2UV, 2G0O., 2GY. France: 8QRA, 


8PKX, 8IX, 8DK, 8EE. 8RPB, 8EV, 


SEW, 8RB. 8TOK. Denmark : BNN. 
Holland © OGG, Italy: 1BD, 1 AM, 
USA WIZ. — Scorpion.  Miscel- 


laneous : PCLL, 1GB. Maroc. 
N. Gutteridge. 
Birmingham. 
November 3rd to 29th. ` 
U.S.A.: TATJ. LACT. 1ARK, 1AAO., 
IBGC, IBKE, 1CCX. 1CH. 1CKP. 1CMF, 
ICNP, ICMP. 1CAL, 1HN. 1IB, 1RR, 


ISI, ITP. 1ZS, 2AKY, 2CGJ, 2CLG, 
2CVJ, 2BNN, 2AGQ. 2GK, 2KU, 
2MM. 2ZV, SAHA, 3BHV, 3CBYV, 
3JW, 3DH, 3JQ, 4IB, 4TV, 
SYD, 8ALY, 8AJ, 8AWA, 8AYY, 
8ADM. 8BGN, 8BNH, 9AJJ. NISP. 
Canada: 1AR, 2FO, 2BG. Bermuda: 
BER. Brazil: 1AB, 1BC, 2CC, 216, 


_tor valve straight on the aerial. 
reacting on the aerial would appear to be quite an efficient 
It is interesting to note that eyen before 
oscillation has occurred there may be quite a considerable 
caused presumably by the decreased 
aerial circuit resistance. 
have any but the transmitter frequencies, and should act 
as a local relay station to the benefit of neighbouring 
It is hoped that 
realise from these tests that their receivers are emitting ` 
quite considerable power when oscillating and will cause 
annoyance over many square miles of country. 


A one-valve receiver 


This aerial current would not 


valve users will 


SAB Argentine: AFL. Australia : 
SEF.” New Zealand: 4AG.  Miscel- 
laneous: XGB1, GFP, KPL, RRP, RGC, 
ZHC, FW. 

(0-v-1, Grebe.) 30-70 metres. 

B. Smith. 

Sheffield. 

During Novemher. 

Spain: FEARI4. . Holland: OKY, 


PCMM, OPX, OBL. PCLL, OKW, OQN. 
OPM. France: 8DK, 8JC, 8QR, 8FDR. 


~8HU, BHSF, 8EE. 8PKX, 80Q. BTN, 


8GP. 8CA, 8TK, BIX, 8TOK. U.S.A. 

KDKA. 8MC, W IZ, 2ZU, WIR, ayy. 
WQO, 2AMJ, 3AFQ, 1CK, 1MT, 1AlU, 
8BGN, 8GZ, 1AEP. 1CNF, 1CDV, 
ICMX, 1QM. 8COR, 1YB, WGY. Ger- 


many : KK7, POW. Italy: 1BF. 1GW, 

1AS,° IMT. Belgium: 4YZ. P2, T2 

Sweden: SMVB,. SMZZ, SMVS. SMUK. 

Porto Rico: 4UF.  Czecho-Slovakia : 

AA2. Scandinavia: 2CO. Unknown: 

OCML, FW, V2BXT, SDK, MM, AIN. 
(0-v-1.) On 25-70 metres. 


A. S.. Williamson. 
Beckenham. ~ 
- November 5th to 19th. 
Australia : 1AL, 2CM, 2DS. 2RJ. 2YT. 
3BD, 3BM, 3BQ. 3EF. New Zealand: 
Z1Io. 2AC. 2AQ, 2X A, 4AA, 4AC, 4AK, . 


4AR, NRRL. Brazil : 1AB, 1AC. 

Philippine Islands. : 1HR, 1CW 
(heard 1400 G.M.T.). China: GFUP, 
NEQQ. W. Indies: 4JE, 4RL, 4SA, 
aTV. U.S.A.: 5AHP. 5EE, 5QK. 
6AWT, 6BJX. India: HWK. South 
Africa: 0-4Z, O-4ZA. 


All on o9 to 40 metres. 
U.S.A.: 1ASF. 1BGI, 1CCX. 1CMP, 
IKA, IPL. PR, 4SA, ATV. Italy : 1RG. 
On 10 to 20 metres. 
G. E. Hitchcok (G-6GH). 


Birmingham. f 
Since October 30th, 1925. 
Brazil: 1AB, 1AC, 1AF, 1A0, 1AP, 


TAX, 1IT, 1IA, and 5AA. Argentina : 
DE2, DES. Porto Rico : WE, 4SA, 4VR. 
New Zealand: 4AA, 4AM, 4AS, 2X A. 
Australia : 2CW. India : HBK. 
America: 3WO, 3LJ, 3NI, SHG, JW, 
SAUV, SAFQ, 3LW, JO, 4FV, 4RM, 
410, 4AM, 4RR, 5ASP. Canada : 1AR, 
2FO. Various : NISM. UNTT, JOU, 
BST, WIZ. WIR, WQO, CSOKI, 
CSAA2, Y7XX, AIN. 

~ (0-v-0 receiver.) 30 to 50 metres. 

~ T. S. Calder. 
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News of the Week in Brief Review. 


DUBLIN BROADCASTING. 
The otticial opening of 2RN, the new 
Dublin broadcasting station, is expected 
to take place before Christmas. 2RN 


will operate on 590 metres. 
0000 


BROADCAST RECEPTION IN COLOGNE, 

As a sequel to the evacuation of 
Cologne by the British troops the ban on 
wireless receivers is removed and a huge 
sale of receiving apparatus is already im 


progress. . 
The Rhineland area will shortly be sup- 


plied with broadcast programmes from , 


a high power station to be erected at 


Cologne or Dusseldorf. 
oooo 


SHORT-WAVE FACTS AND NOTIONS. 

At the annual general meeting of the 
Radio Society of Great Britain, to be 
held this evening (Wednesday) at the 
Institution of Electrical Engineers, Mr. 
Duncan Sinclair will deliver a lecture 
entitled ‘‘Some Facts and Notions about 
Short Waves.” The meeting will begin 
at 6 p.m., tea being served at 5.30. 

(e) 


ooo 

OXFORD UNIVERSITY WIRELESS. 

The claims of wireless research have at 
last been recognised in Oxford University, 
the Vice-Chancellor having given his per- 
mission for the formation of a society. 
‘Accordingly, on December Ist a Uni- 
versity Wireless Society was established 
with a membership of over forty. The 
Hon. Secretary and Founder is Mr. Eric 
Cuddon (Merton), from whom particulars 


of membership may be obtained. 
0000 


THE BROADCASTING ENQUIRY. 

The next meeting of Lord Crawford’s 
Committee appointed to advise as to the 
future policy of broadcasting will be held 
to-morrow (Thursday) in Committee Room 
No. 4 of the House of Lords at 4 p.m., 
when evidence will be tendered on behalf 
of the Newspaper Proprietors’ Association 
and the Newspaper Society. 

A furtber meeting will take place on 
Friday at the same time and place to 
hear evidence on behalf of 

1. The entertamment industry: . 

2. The Music Publishers’ Association, 
Limited ; and 

3. Messrs. Chappell and Company as 
concert-givers and the lessees of the 
Queen’s Hall. 
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SIMULTANEOUS BROADCASTING IN 
SWEDEN. 


_ Sweden’s official and private broadcast- 
ing stations are being interconnected by 
underground or aerial wires, according to 


The Electrical Review, the main station. 


at Stockholm forming the exchange point. 
Amplifiers are situated at various spots 
on the different routes, and to prevent 


A NEW WIRELESS COMPASS This 


interesting frame aerial is used in con- 
junction with the radio compass installed 
at Charleston, Mass., by the U.S. Navy, 
to assist warships in computing their 
position when approaching the coast. 
the stations nearest Stockholm from ao- 
sorLing too much of the power, resistances 
are inserted jn the feed to each local 


amplifier. 
; . 0000 


MOROCCO UP TO DATE. 

At Ceuta, in Spanish Morocco, a society 
has been formed to carry out the estab- 
lishment of a broadcasting station operat- 
ing with a power of 250 watts. 


WIRELESS ON GIANT PASSENGER 
'PLANE. 


Readers who take an interest in the 
900-metre telephony of the Imperial Air- 
ways machines should listen for the new 
Vickers-Rolls-Royce ‘‘ Vanguard,” which 
has now been handed over to the Cont- 
pany after service trials by the Air 
Ministry. 

This giant machine, which provides 
saloon accommodation for twenty passen- 
gers, has been fitted with a wireless tele- 
phone installation of the latest type. 
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FIRST WIRELESS BEQUEST. 

With the true American flair for the 
unusual, officials in New York have dis- 
covered, after an exhaustive search 
through legal files, that the late Mr. 
Edward F. Gordon, of New York, whose 
will has just been proved, was the first 
man to bequeath a wireless set. The 
legatee is Mr. Gustave W. Fuerth, of 
New Jersey. 

0000 


A WIRELESS PIONEER. 
Captain Charles Crompton, who has 
just retired from the position of Chief 
Engineer of the Glasgow Post Office, will 
be remembered by many as one of the 
early experimenters with the inductive 
wireless system invented by the late Sir 
W. H. Preece. Early in 1895, when the 
submarine cable between Oban and the 
Island of Mull was broken, Captain 
Crompton succeeded in establishing com- 
munication without wires between 
Mevern, on the mainland, and Craignure, 
in Mull, using Preece’s system. The 
service operated successfully for ten days 

until cable traffic was resumed. 
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OFFICIAL PRAISE FOR U.S. AMATEURS. 

In a letter of appreciation to Mr. 
Hiram Percy Maxim, President of the 
American Radio Relay League, the U.S. 
Secretary of Commerce, Mr. Herbert 
Hoover, praises the accomplishments of 
the American wireless amateur. Refer- 
ring to the recent national radio confer- 
ence, Mr. Hoover stated that he was 
particularly glad that no steps were 
taken which would hinder in any way 
the activities of wireless amateurs in the 
wavebands allotted to them. 
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R.S.G.B. APOLOGISES. 
Under-estimating the probable response 
to an invitation given from the 2L0 
microphone, the Radio Society of Great 
Britain now feels nnder an obligation to 
apologise to several hundred people. Mr. 


H. A. Rock, the speaker, intimated that - 


free tickets to a demonstration at Self- 
ridges could be obtained on application 
to the Society's offices. The response, 
however, was unexpectedly large, and 


several hundred listeners who applied for 


tickets were disappointed. 
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FREE STATE AND D.F. 

In view of the present state of the 
national finances, the Free State Minister 
for Industry has declined to recommend 
the establishment of a wireless direction- 
finding station for assisting ships ìn dis- 
tress. He points out that the stations at 
Valentia and Malin Head have so far 
intercepted every S.O.S. from ships near 
the Irish coast. 

o000 


PHYSICAL AND OPTICAL SOCIETIES' 
EXHIBITION. 

The Exhibition of the Physical Society 
of London and the Optical Society, which 
annually attracts a considerable number 
of wireless experimenters, is to be held 
on January 5th, 6th and 7th, 1926, at the 
Imperial College of Science and Tech- 
nology, Imperial Institute Road, South 
Kensington. The exhibition will be open 
in the afternoon from 3 to 6 o'clock, and 
in the evening from 7 to 10 o'clock. 

Some 70 firms will exhibit scientific 
apparatus, and among interesting lectures 
to be delivered will be that of Major 
W. S. Tucker, D.Sc., who will deal with 
“* Electrical Listening” at 8 p.m. on 
January 7th. The exhibition will be 
open to the general public without tickets 
on the third day; on January 5th and 6th 
tickets will be required, these being ob- 
tainable from Professor A. O. Rankine, 
Imperial College of Science and Tech- 
nology, South Kensington, S.W.7. 
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SHORT-WAVE BROADCASTING FROM 
WGY. 

As.a wireless research centre, the ex- 
perimental laboratoyies of the General 
Electric Company at Schenectady, New 
York, probably rank among the largest 
in the world. <At the present time no 
fewer than nine transmitters, some of 
them broadcasting, are operating from 
this spot Each has its own antenna 
system and individual wavelength for its 
special task. The stations transmitting 
programmes from the WGY studio are 
2XAG on 379.5 -metres, 2XK on 109 
metres, and 2X AF on 41.88 metres. C.W. 
transmissions are conducted from 2X AZ 
on 214 metres, 2X AC on 80 metres, 2X AD 
on 21 metres, and 2X AW on 15 metres. 
2XAH, which works on 1,560 metres, 
is undergoing changes in design at the 
moment, but will resume transmissions 
in the near future. From 1l p.m. 
(G.M.T.) onwards on Mondays, Tues- 
days, Thursdays, and Fridays, 2XK and 
2A AF transmit WGY’s programmes on 
109 and 41.88 metres respectively. 
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SPEECH AMPLIFIERS IN LONDON 
COUNTY HALL, 


In connection with the, installation of 
speech amplifiers in the County Hall, 
Westminster, referred to in our columns 
last week, we understand that only ex- 


periments have been condueted with the | 


which has since been 


apparatus, 


dismantled. : 


o00o0 
D.F. TO THE RESCUE. 

During recent gales the value of wire- 
less as a means of bringing aid to ships 
in distress has again been proved. The 
Anglo-Newfoundland Development Com- 
pany’s ship “Geraldine Mary,” on a 
recent voyage, received a wireless mes- 
sage from the s.s. ‘‘ Stiklestad,” stating 
that she had broken her propeller shaft 
and necded to be towed to St. John’s, 
Newfoundland. 


> A 
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CAIRO CALLING. The aerial and coun 
terpoise of SRE, an amateur-owned 
broadcasting station which sends out 
weekly. concerts in Cairo. The station is 
e referred to in the next column. é 


The ‘‘ Geraldine Mary ” used her Mar- 
coni direction finder to locate the 
“ Stiklestad,” and went to her assistance. 
Owing to rough weather, four days 
elapsed before a towing wire could be 
taken aboard the ‘‘ Stiklestad,”’ and dur- 
ing that time the ships twice lost touch 
with one another, having been blown as 
much as 50 miles apart during severe 
hurricanes. 

On each occasion the ‘ Geraldine 
Mary ” was able to find the ‘ Stikle- 
stad © by means of wireless bearings 
taken with the Marconi direction finder. 
Finally the crews succeeded in passing a 
towing wire. 

P o0o0g 

FOUR-ELECTRODE VALVE RECEIVER. 

An error occurred in the 
diagram showing the wiring of the four- 
electrode valve receiver on page 728 of 


circuit 
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the issue of November 25th. The con- 
nection passing from the earth terminal 
and the condenser C, are joined together 
on to one of the terminals of the Dubilier 
variometer. Unfortunately these leads 
are shown terminating on one of. the 
moulded legs of the variometer. 


0000 

AMATEUR BROADCASTING IN CAIRO. 

A proposal is afoot to establish a 
wireless club in Egypt, which would be 
open to keen amateurs of all nationali- 
ties who are resident in the country.. 
Much of the present enthusiasm is due 
to the efforts of Mr. O. Castellani, who 
for some time past has operated a private 
broadcasting station (SRE) in Cairo at 
his own expense. l 

The power of the station is of neces- 
sity low, the present input being about 
4) watts, but the results obtained are 
1eported to be excellent and the trans- 
missions are highly appreciated by a 
growing body of: amateurs in Cairo and 
the surrounding district. A view of Mr. 
Castellani’s station is shown in the photo- 
graph on this page. 

7 0000 

NEW. CLEARTRON DIRECTORS. 

Messrs. Cleartron Radio, Ltd., manu- 
facturers of the well-known Cleartron 
range of valves, make the interesting an- 
nouncement that Sir Edward Marshall 


Hall, K.C., and Major G. E. Miller 


“ Mundy have joined the Board of Direc- 


torate. . : 
0000, 2 
AVOIDING INTERFERENCE IN SPAIN. 


A novel system of unified control in 
broadcasting is being tried in Madrid. 
which possesses three stations all likely | 
to clash when operating simultancously. 
The three station;—Radio Castilla, Radio 
Iberica, and Union Radio—have come to 
an arrangement whereby the available 
period for transmission is equally shared 
between them. Three periods of time 
have been taken, viz., four to six p.m.. 
six to eight p.m., and ten p.m. to one 
a.m., and each of the three stations takes 
its allotted period throughout the month. 

Such a scheme undoubtedly solves the 
interference, but it cannot be said to be 
a satisfaclory solution of the demand for 
alternative programmes. 


0000 


A STOLEN WIRELESS SET. 

Thefts of wireless receivers have for- 
tunately been uncommon in the past, but 
a recent case shows that even these in- 
struments are not immune from the 
attentions of the light-fingered. A six- 
valve Zenith Portable Receiver was 
stolen from the London office of the 
Colonial Technical Press, Ltd., at 36. 
Southampton Street, Strand, W.C.2. on 
Thursday afternoon, December 3rd. ‘The 
set is enclosed in a black leather-suit case 
und should be easily recognised by a 
large “ Z” let into the leather next to 
the handle. As the set is probably the 
only one of its kind in the country, it 
should be easily traced. Any reader who 
discovers the whereabouts of the set 
would do a service by notifying the 
Colonial Technical Press, Ltd. 
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A Section Mainly for the New Reader. 


H.T. SUPPLY FROM THE MAINS. 

The high-tension battery is prob- 
ably the most expensive item to 
maintain in a wireless receiver—at 
any rate, in a set using valves suit- 
able for loud-speaker reproduction. 
Even the largest capacity batteries 
seldom have a life exceeding six 
months when in continuous use at a 


Fig. 1.— Lamp potentiometer with 
smoothing circuits. 


discharge rate of some 10 milli- 
amperes. High-tension accumulators, 
of course, offer a good solution to the 
problem of anode current supply, but, 
unfortunately, they are easily 
damaged’ by incorrect charging or 
short-circuiting, and also involve a 
fairly heavy. initial expenditure. 

In considering. the question of 
H.T. voltage supply, it should be 
realised that, generally speaking, the 


L.F. amplifying valves will be re-. 


sponsible for the consumption of the 
greater part of the current used. 
Luckily, these may often be fed by 
‘smoothed ’’ direct current supplied 
by the house-lighting mains. Some- 
times, indeed, when this supply is 
fairly free of ‘‘ ripple,’ it may be 
used for all the valves, without going 
to the trouble of installing unduly 
elaborate filtering devices. 

A certain amount of latitude is 
generally permissible as to the volt- 
ages applied to most modern valves, 
and it will be found that 60 volts for 
H.F. and detector and 120 volts for 
L.F. valves will be sufficiently cor- 
rect in the majority of cases. A suit- 
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MAINS 240 V 


able arrangement for obtaining these 
pressures is shown in Fig. 1,. where, 
as will be seen, three lamps are used 
as a form of potentiometer. It is 
assumed that the supply voltage is 
240 (a very common one). Two 60- 
volt and one 120-volt lamps are con- 
nected in series; thus the sum of the 
rated voltages of the lamps equals 
that of the supply. Whatever the 
supply voltage may be, this point 
must be observed, and it will gener- 
ally be possible to obtain. a combina- 
tion of lamps of suitable type. All 
should have approximately the same 
current rating ;.in the example shown, 
the 60-volt lamps must have double 
the rated wattage of the 120-volt 
lamp. |. 

The drop of voltage due to the 
resistance of the chokes has been 
ignored ; this is hardly. likely to'be 
appreciable i in actual practice. These 
chokes may be of the type used in 
low-frequency “intervalve couplings, 
while al] the condensers should have 
a capacity of from one to two micro- 
farads. 

Another method of obtaining some- 
what similar results is shown in Fig. 
2. In this case 120 volts is obtained 
by tapping across one or two lamps 
of that rating connected in series. A 
fixed resistance, shunted by a large 
condenser, is inserted in the low-volt- 
age lead. This resistance, which 
should be of the wire-wound type, 
should have a value of something in 
the neighbourhood of 50,000 ohms, 
depending entirely on the number and 
types of valves used, etc. It should 
really be adjustable, in order to meet 
various operating conditions, but, as 
far as is known, no variable resistance 
with sufficient current-carrying capa- 
city is at present on the market. It 
is, however, well within the capa- 
bilities of the average amateur con- 
structor to make a suitable resistor 
by winding an ounce of No. 45 
S.S.C. * Eureka ” or similar resist- 


ance wire on a bobbin former, with 
some ten equally spaced tapping 
points connected to the studs of a 
selector switch. 

A double filter. or smoothing circuit 
is included in the second arrange- 
ment. This will help to still further 
reduce ‘“‘ hum,” but, of course, the 
second choke and condenser may be 
omitted if it is not considéred neces- 
sary. 

If it is found difficult to eliminate 
extraneous noises one or more of the 
valves may be supplied by an ordi- 
nary H.T. battery. Even if this ex- 
pedient becomes necessary the 
arrangement will still be well worth 
while, provided we are able to feed 
our low-frequency valves from the 
mains. It is generally found that 
the ‘‘ leaky grid” gectifying valve 
is the most likely source of trouble 
in this direction. 

A large fixed condenser should be 
connected in series with the earth 
lead ; sometimes, however, for short- 
distance reception it is found that 
better and quieter operation is ob- 
tained without any earthing other 
than that supplied by the mains. 

The simplest way of determining 
the actual voltage on the anode of 
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Fig. 2.—An alternative arrangement for 
H.T. supply from D.C. mains. 
any valve is to take a reading with 
a milliammeter connected in this cir- 
cuit, and- then to substitute tempo- 
rartly an H.T. battery, the voltage 
of which is adjusted until a similar 
plate current is obtained, other 
factors remaining constant. The 
measured voltage of the battery will, 
of course, then be equal to that of 
the main supply. 
A 3t 


go _ ‘built up step by step. 
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However “‘ noisy ’’ the current sup- 
ply may be, it always seems possible 
to smooth out variations sufficiently to 
operate a set consisting of a crystal 
detector with two or three stages 
of resistance-coupled low-frequency 
amplification, and such a receiver is 
to be recommended to those having 
direct current, and who are situated 
sufficiently near a broadcasting 
station. ! 

The use of a counterpoise in place 
of an earth will often result in a dis- 
tinct improvement, and 
tried where circumstances permit of 
it. | 
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LONG WAVES ON A “ NEUTRODYNE.”’ 


There is no doubt that the 2 H.F. 
neutrodyne receiver would be even 
more popular than it is were it easier 
to adapt for reception of stations 
operating on the longer wavelengths. 
There are good reasons for the fact 
that designers are chary. “of introduc- 
ing such complications as interchange- 
able H.F. transformers or other 
possible alternative methods of attain- 
ing the same end. If, however, one is 
willing to sacrifice the high- frequency 
amplifier on the long waves, it is a 
comparatively simple matter to 
arrange for the, reception of the high- 
power station in the manner indi- 


should be, 
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Fig. 3.—Nentrodyne inodificatioas 


cated in Fig. 3. The change-over is 
effected by inserting a loading corl in 
the grid circuit, moving the aerial 
connection, and joining the high 


potential end of the resulting tuned . 


aerial-earth circuit to the grid con- 
denser of the detector valve, as shown 
in the dotted lines. If the modifica- 
tions are carefully carried out there 
should be no appreciable loss of cff- 
ciency on the short wavelengths. 
The switches used in the grid circuits 
should be small and of low capacity, 
while the lead joining them might, 
from practical considerations, he 
fitted with plugs in such a way that 
it can be removed when the amplifier 
is being used for its normal purpose. 


, DISSECTED DIAGRAMS. 


TESTING FOR FAULTS. 

The testing device consisting of a 
pair of telephones and a battery con- 
nected in series with the suspected 
circuit is most helpful in locating 
faults when used with care. 

In testing for insulation in a circuit 
having a parallel capacity (either in 
the form of an actual condenser or of 
incidental capacities) it may be that 
a decided click is heard when making 
contact, which may lead to the 
erroneous assumptioh that a leakage 
is present. This click is merely due 
to charging current flowing into the 
condenser ; provided that no click is 
heard when the- circuit is broken, 
everything is probably in order. 


No. 10.—A Valve Detector with One Stage of Resistance Coupled 


Amplification, 


For the benefit of those who have not yel acquired the simple art of reading cirenit diagrams, we are 
giving weekly a series of sketches showing how the complete circuils of typical wireless: receivers are - 


Below is illustrated the method of applying resistance-capacity low- i n 
amplification to a detector—a Pee which seems- lo puzzle many readers: -i 


Two valves, with filament circuits com- 

pleted in the usual manner. An aerial 

tuning coil, shunted by a variable con- 

denser, is connected between grid and 

filament of the first valve, a leaky grid 

condenser being red for rectifica- 
tion. 


A 32 


The plate circuit of the detector valve is 


completed through the reaction coil 

(which may be variably coupled to the 

grid coil), a high resistance, shunted by 

a very smal xed condenser (to bye- 

pass H.F. currents), and the H.T. 
battery 


Differences in voltage set eP across the 
resistance are communicated to the grid 
of the L.F. valve through a fixed con- 
denser, the choke being inserted to. keep 
H.F. impulses off the grid. Negative bias 
is applied through the leak resistance, and 
phones are inserted in the anode circuit. 
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_TWO USEFUL BELLING LEE 
PRODUCTS. 


The pin and socket connector manufac- 


tured by Belling & Lee, Ltd., Queensway 
Works, Ponders End, Middlesex, is fitted 


D. 
Vi 
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Beiling Lee short circuiting plug and 
socket, 
with a lever so that the connectors can 
be short-circuited. This is a very useful 
device, and its principal application is 
for introducing a tuning coil for loading 
a 200-500 mietre circuit to receive on a 
wavelength of 1.600 metres. 
Another useful component is a connec- 
tor strip consisting of bent metal stamp- 


The Belling Lee connector. 


mg with holes and grooves so that tele- 
phone tags or other wires can be easily 


connected together on a common terminal. , 
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A LOCKING COIL HOLDER. 
The Power Wireless Co., Wexham 
Road, Slough, Bucks, is manufacturing 
a complete range of “adjustable coil 
holders. „As can be seen from the illus- 


_tration, the design is particularly simple, 


and the coil holder is consequently low 
priced, yet, nevertheless, it is quite 
reliable, and can be depended upon to give 
satisfactory service in any set where 
tuning is carried out by means of coils 
of the plug-in type. 

A special feature consists of providing 
a locking action for the movable holders. 
The long extension handle is threaded at 
the end where it enters the spindle of 
the coil .socket, and by rotating the 
operating . knob the extension arm is 
caused to bind on to one of the brackets, 


giving a very secure and rigid fixing. 


- Thus the coil can be freely operated by 
“ means 


of the extension ‘handle, and 
when in the correct posi- 
tion the knob is rotated 
and the coil locked. 

Connection to the 
sockets is picked up 
through the bearings, 
thus dispensing with 
flexible leads. Fixing 
bolts and nuts and drill- 
ing template are supplied 
with ihe holder, the tem- 
plate giving the position 
for the fixing bolts and 
also for holes for back 
of panel connections. 


Two-coil holder made by Messrs. The 
Power Wireless Co. The moving coll can” 
be locked in any position by rotating the 
operating knob. 
The coil holders are obtainable with a 
nickel-plated or bright brags finish. 
oo0o0o 
DECKO DIAL INDICATORS. 
The well-known pointer supplied by A. 
F. Bulgin and Co., 9-11, Cursitor Street, 
Chancery Lane, London, E.C.4, for indi- 
cating instrument settings, is now avail- 
able in a modified form. The pointer is 
raised about jin. above the surface of the 
panel for use with dials which do not fit 
down closely to the panel face. 
oooo°o 


. LISSENOLA LOUD-SPEAKER UNIT. 


It is in the construction of sets of the 
cabinet type that the amateur so often 
needs a loud-speaker movement suitable 


A Review of ‘the Latest Products of the Manufacturers. 


for connection to the horn which forms 
“part of the cabinet work. A low-priced 
unit of reliable construction suitable for 
this purpose is produced by Lissen, Ltd., 
Lissenium Works, Friars Lane, Richmond. 

A moulded ebonite housing is made use 
of to enclose the adjustable electro-magnet 
unit and to give support to the diaphragm. 
Four semi-circular magnets are used to 
produce the permanent field, and these 


Lissen loud—speaker attachment. 


are held in position and at the same time 
‘clamped to the soft iron pole pieces by- 
means of screws in the same manner as is 
usually employed in telephone and ear- 
piece construction, each pole piece carry- 
ing a winding with a resistance of 1,000 
ohms. The permanent magnets are nickel 
plated to prevent rusting, while the back 
mounting plate is galvanised. A spring 
washer and screw òperating through the 
back of the case provides an adjustment 
of the air gap between the diaphragm 
and the ends of the poles. The Stalloy 
diaphragm is somewhat thicker than the 
diaphragms usually employed in telephone 
receivers, and the stiffening thus afforded - 
probably tends to eHminate resonance 


effects. 
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PANEL BRACKETS. 

Vertical panels are now invariably 
adopted in receiver construction secured 
to a horizontal baseboard carrying the 
heavier components. 

To hold the panel and baseboard cor- 
rectly at right-angles the use of metal 
angle brackets is essential, and quite a 
good type is preduced by Peranne & Co., 
Ltd., Diamond Works, Regent’s Park 
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Road, Church End, Finchley,, London, 
N.3, in the form of an aluminium press- 
ing. The sides of the bracket, which are 
turned over and provided with holes are 
quite rigid, the actual corner not being 


Aluminium an 
Messrs. 


e bracket, a product of 
eranne & Co., Ltd. 
opened as is often the case, and which 
would have the effect of weakening the 
bracket. 

The reader is reminded that the longer 
edge should be attached to the softer 
material, and therefore when bracketing 
au ebonite panel to a wooden baseboard 


the longer edge should be attached to the- 


wood 
o0o0°o 


THE M. & M. CRYSTAL DETECTOR. 


Crystal detectors are in such universal- 


use that it is to be expected that every 
endeavour would be made to produce a 
wide range of types in which the primary 
object in design is to provide easy ad- 
justment. Several mode's are, of course, 
obtainable, but a common defect is that 
either the construction is too simple or 
the mechanism to produce fine adjustment 
too complicated. The M. & M. detector 
is quite a good practical job, made up 
frora clean and well-machined parts, 
liberal in dimensions and robust. 

The accompanying sectional diagram 
shows the various adjustments that can 
be obtained and the control which is pro- 
vided for giving a critical setting. The 
crystal, which is mounted in. a good form 
of spring cup, can be rotated whilst the 
wire contact rotates on an eccentric, and 
can search out almost any point on tne 
crystal face. A very delate adjust- 
ment is obtained by driving the wire 
contact forward against a spring. ‘The 
glass dust-proof cover, which is almost 
an essential feature in detector design, 
prevents the crystal surface and the wire 
contact from becoming oxidised or cor- 
roded by the action of the atmosphere. 
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McMICHAEL RESISTANCE CAPACITY 
COUPLING UNIT. 


A great deal of trouble can be saved by 
making use of a specially constructed unit 
for resistance capacity coupling in pre- 
ference to selecting the various necessary 
components and separately mounting 
them. Wiring up, too, is simplified. 

The McMichael unit consists of a well- 
finished ebonite base carrying suitable 
clips for supporting the anode resistance, 
the grid leak and the coupling condenser. 
The method of assembly entirely elimi- 
nates wiring between these components, 
the connections being made by short metal 
straps, whilst the clips used to interchange 
the resistances are held down by means 
of the four terminals, which are con- 


McMichael mecistence capacity coupling 
` u t. 


nected up in the amplifying circuit in the 
same way as the terminals of a trans- 
former. | 

The units are supplied both for H.F. 
and L.F. amplification, and the experi- 
menter can interchange various values of 
anode resistance. and coupling condenser 


to suit the conditions existing in the 


amplifying apparatus. Standard type 
McMichael resistances are employed, in 
which the resistance material is clamped 
between two brass end pieces. 

The special merit of this McMichael 
unit is that it can be introduced into 


almost any receiving set to replace trans- 


former coupling without the need for 
drastic structural alterations. 
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BALTIC VALVE HOLDER. 
The Baltic valve ‘holder, obtainable 
from L. J. Hyd¥eman and Co., 32, Queen 
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Victoria Street, London, E.C.4, is jin- 
tended for baseboard mounting, and is 
attached by means of a screw passing 
through the centre. 

The design differs from many of the 
existing types on thé market, inasmuch 
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Baltic low-capacity valve holder. 
sockets are ebonite covered. 


The 


as a circular mount ‘is employed, to 
which the sockets are bolted by the 
screw terminals. Capacity between the 
sockets is thus kept to a minimum by 
avoiding the inclusion of solid insulating 
material, The sockets are ebonite 
covtred to prevent accidental contact be- 
tween the filament pins of the valve and 
the plate socket of the holder, thus elim- 
inating the risk of burning out the fila- 
ment when inserting a valve. 
0000 


‘CLIX RING TAGS. 


A ring connector has recently been in- 
troduced by Autoveyors, Ltd., 84, Vic- 
toria Street, Westminster, London, 
S.W.1, to facilitate the making of a con- 
nection between flexible wire and Clix 
plug and socket connectors. 

The ‘‘ring tag” is really an eyelet of 
suitable dimensions, and with a liberal 


groove for accommodating the strands 


of the wire. The wire is opened out to 
a“ V” formation and twisted round the 
ring tag, making reliable contact, and, if 
desired, the wire can actually be soldered 
without difficulty, as the surface of the 


The Clix ring tag, showing the method 
of making connection between a flexible 
conductor and a Clix plug. 


tag is tinned. Although essentially de- 
signed for use with Clix connectors, the 
tag can with advantage be. adopted in all 
instances where connection is required 
between a terminal and a flexible lead. 
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l coupled amplifier is extended considerably. 


_has recently taken -a radical step in order 
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_ AN EW RESISTAN CE-COUP LED 
AMPLIFIER. 


Coupling Condensers and Resistances Mounted 


N 


Inside the Valve. 


By Dr. H. KRONCKE. 


HE ideal amplitier of electrical oscillations would 

be one which gives even amplification over the 

` greatest possible range, for example, from 100 to 
1,000,000 oscillations per second. Amplifiers with trans- 
formers and choke-coil -coupling—those chiefly employed 
hitherto—cannot possibly satisfy. the demand for a com- 
pletely faithful. reproduction, because transformers and 
choke coils have, in all circumstances, certain natural 
oscillation i which lead to distortion of the 
current curve. ~ 
It has been kowi for years past that a faithful 
amplification could only be obtained by the resistance 
amplifier, and a description was recently given in this 
journal how, by the method of von Ardenne and Heinert, 
a high degree of amplification can also be obtained with 
the resistance amplifier, so that this apparatus is not 


inferior in efficiency to the transformer amplifier, but is 


considerably superior to jt as regards the quality of re- 
resistance 


production. <A special advantage of the 
amplifier is that it can be used equally for 
high-frequency and low-frequency amplifica- 
tion. Formerly the view was held that with 
a wavelength of about 1,000 metres a limit 
was set to the use of the resistance amplificr 
which could not be passed. It has, how- 
ever, been found that considerably better / 
results can be obtained if one uses suitably | 
devised resistance material and avoids as far 
as possible all distributed capacities. 
It has been found, in fact, that many re- 
sistances of high ohmic value give rise, not- 
withstanding their small dimensions, to a 
certain electrical fatigue, which acts as if a 
condenser of,-say, 30 cm. capacity were con- 
nected in parallel with the resistance. This 
equivalent capacity, which is increased still 
further by the parasitic capacities of the 
circuit and the valv e, is the reason for the 
loss of efficiency on short waves. 


Resistance Construction. 


Much has been accomplished by the new 
resistances of very small dimensions, which 
are manufactured by the Loewe-Audion firm 
of Berlin, and which consist of an extremely 
thin metal film on a support of good insu- 
lating material. These are free from elec- 
trical fafigue, and are, moreover, indepen- 
dent of the potential applied to the resist- 
ance. By the use of such resistances, there- 
fore, the sphere of utility of the resistance- 


Now, advancing still further, Dr. S. Loewe 


to climinate also the parasitic capacities of 
the wiring to such an extent as, generally 


Two-stage resistance-ccurled 
amplifier. 


speaking, had only been possible in theory. The diminu- 
tion of these capacities is, in fact, only possible by keep- 
ing the leads as short as possible, and by running them 
at a sufficient distance apart. But Dr. Ldewe has ob- 
tained the shortest connecting leads possible by enclosing 
the whole resistance amplifier, consisting of coupling re- 
sistance, grid condenser, and grid leak, together with the 
amplifying valve, in a glass bulb. He did not stop 
there, however, but at once enclosed two, and even three, 
stages of a resistance amplifier in a glass bulb, together 
with the electro;tes of the valves. A valve is thus ob- 
tained which, as regards size, is similar to a small trans- 
mitting valve, but whichis in effect an amplifier unit for 
plectiical oscillations of any desired frequency between 
about 1,000,000 and too per second.. 


Advantages of Unit Construction. 


The manufacture of such amplifiers was dependent 
upon both the high ohmic resistances and the grid con- 
densers being able to bear without injury 
the high temperature to which they must be 
heated ‘for a considerable time during the 
pumping cut of the valve. When, how- 
ever, such an amplilier. is completed, its 
construction .in a vacuum has, of course, 
the advantage that the individual parts of 


atmospheric conditions. Such _ resisgance 
amplifiers are suitable, for instance, for 
long-distance reception without reaction, in 
that two or three stages of high-frequency 
amplification .can be connected to a crystal 
detector, and this can be followed by two 
stages of low-frequency amplification. The 
purity of the reception and the quality of 
the transmission exceeds anything hitherto 
known in the matter of long-distance recep- 
tion, and, by reason of its clarity, is re- 
miniscent of crystal reception with tele- 
phones in the vicinity of the broadcasting 
transmitter. ‘There is the additional advan- 
tage that the consumption of current of. the 
new multi-stage amplifier is verv small, as 
has already been déscribed in’ a_ previous 
issue." The operation of the amplifier for 
the reception of rather short wavelengths is, 
of course, still somewhat difficult at times, 
but there is no doubt that these last diffh- 
culties of high-frequency amplification will 
soon be-overcome, and that, by means of 
low-frequency amplifiers, one will obtain 
an ideal receiver giving good signal strength 
and pure reproduction, and one in which it 
is Only necessary to turn a single condens7r 
‘for the purpose of adjustment. 

The Wirelas World, September 23rd, 1925, 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. 
Woolwich Radio Society. | 


In the November number 
society's lively little magazine, 
Oscillograph,’’ some trenchant remarks 
are made upon a recent .‘junk sale” 
in which the bids for good apparatus in 
many cases did not reach. a quarter of 
the wholesale price of the article. 
Whether ‘junk sales"’ are carried out 
with greater success by other societies is 
a questionable point, but the Woolwich 
Society has decided that this form of 
enterprise must cease unless a more 
acquisitive spirit prevails amongst the 
members. | 

The number of transmitting amateurs 
on the society's membership roll is slowly 
but steadily increasing. 2LT, 2QQ, 5QN, 
5FL and 2BAY are already owned by 
members, and three other members have 
entered applications. 

ke oo0oo0o0 
City of Belfast Y.M.C.A. Radio Club. 

Some interesting historical material was 
provided in a lecture on ‘‘ Aerials,” given 
by Mr. J. Forsythe on November 27th. 

The lecturer first dealt with the ex- 


“periments of Kelvin, Faraday, Hertz, and 


Marconi, enumerating the discoveries of 
each. Capacity and inductance were next 
considered together with the various 
theories regarding the transmission of 
radio signals round the earth, the lec- 
turer's opinion being that the Heaviside 
layer theory, in the light of present-day 
knowledge, appeared the most rational. 

In the lively discussion which followed 
a number of members sketched the shape 
and height of their aerials on the black- 


board. 
Hon. secretary : Mr. John J. Cowley, 


- 4, St. Paul’s Street, Belfast. 


of the 
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A FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER 16th. 


Radio Society of Great Britain.—Anaval 
General Mecting.—At 6 p.m. (fea at 
5.30 p.m.) At the Imnatitution of 
Electrical Engineers, Saro Place, 
W .C.2. Lecture: ‘ Some acts and 
Notions about Short Wares,’ by ar. 
Liuncan Sinclair. 
Parnaley and District 
tion. — Valve Reception and Circuite. 
Halifuz Wireless Club.—Discussion ercring 
opened by Mr. J. R. Clay (2YF). 
Gelders Green and Hendon Radio Society. 


Wirclexa A seocia- 


—12!8 pm At the Club House, Willi. 
feld Way, Golders Green, N.W.1). 
Lecture: “Infra Red Rays us Applied 


THURSDAY, DECEMBER 17th. 


Chelmsford Engineering Society.—At the 
East .inglian Institute of Ayricultare. 
Lecture; “The Operation of Trans- 
Krma” by Mr. S. Austin Stigent, 


by Mr. Stanley Ward, M. LEE. 
FRIDAY, DECEMBER 18th. 


Shefficld and istrict Wireless Society. 
lementary Lecture (3): ‘ Wavelength, 
Capecity, and Inductance.” 


MONDAY, DECEMBER ist. 


Hackney and District Radio Society.—At 
8 pm. At the Holy Trinity Inaté- 
, Mayfield Road, ton Junction, 
c.8. “What Can be Done with a 
Three-valre Set,” by Mr. A. Bell. 


TUESDAY, DECEMBER 22nd. 
Bolton and District Radio Society.—Open 
night. i 


. 
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Lewisham and Bellingham Radio Society. 


A keenly interested gathering witnessed 
an unusual demonstration given on 
December 1st by Mr. Riddle, who showed 
what could be done with ‘‘a valve, three 
batteries and a junk box.” With this 
material Mr. Riddle constructed a prac- 
tical milliammeter with which he illus- 
trated his lecture on the plotting of 


All photographs published will be paid for. 


curves and the determination of valve 
characteristics. 

Hon. secretaries: Mr. C. E. Tynan, 62, 
Ringstead Road, Catford, S.E.6; Mr. 
eee Clark, 35, Boones Road, Lee, 
S.E.13. 


oo0oo0o0 


Dulwich Radio Club. 


November was a very successful month 
for the club. i 

An interesting résumé of the history of 
broadcasting was given on the 9th by 
Mr. Whitehouse, deputising for Captain 
West, who was unable to attend. For 
two hours the lecturer’s audience was 
entertained with accounts of the 
apparatus used for ordinary transmis- 
sion and for outside broàdcasts, many 
amusing anecdotes being related in con- 
nection with difficulties encountered. On 
the 16th of November Mr. Gay, of the 
Streatham Radio Society, lectured very 
ably on‘ the subject of A.C. rectifiers for 
H.T. supply, discussing in detail various 
methods of chemical and valve rectifica- 
tion. 

A debate on the question: `‘ Is H.F. 
amplification of any real value in recep- 
tion?” was held on November 23rd. As 
an outcome of the discussion it was 
generally agreed that on the broadcasi 
wavelengths some form of H.F. amplifi- 
cation was both advantageous and desir- 
able. With regard to the short wave- 
lengths the problem was admitted to be 
a difficult one, due to the enormously 
high frequencies dealt with, and some 
valuable suggestions were made with a 
view to further experiments in this 
direction. 

Hon. secretary : Mr. W. T. Milsom, 15, 
Forest Hill Road, E. Dulwich, S.E.22, 


ROUND THE WORLD IN A WEEK-END. 


TR. J. A. PARTRIDGE (G 2KF). of Collier’s. Wood, 
S.W.19, again conducted a series of * round the world ” 
tests on Sunday, December 6th, and we give below an 


extract from his log :— 
G.M.T. 
5.45 p.m.—Exchanged 


Signals, Falestine. 
` 6th December, 1925. 


5th December, 1925. 
6ZK 


signals with 


3.40 a.m.—Worked with O A4Z, Streeter, of Cape 


Town, S. Africa. 
4.30 a.m.—Worked U 3AHA, U.S.A. 
5.0 a.m.—Worked U 2GX, U.S.A. 
8.0 a.m.—Worked Z4AS, Dunedin, N.Z. 
12 noon.—Worked N 2NM, Finland. 


1 p.m.—Worked D 7EC, Copenhagen, Denmark. 


A 36 


. 1.30 till 2.30. Listened to two-way communication 
on 35-40 metres between Philippine stations 
1RR, NAJD, and U.S.A. 6’s. 


U 6CTO being 


a steady R.4, whilst the Philippines were R.5. 


Reported 
strength. 


Army 


strong and clear. 


red- 
NTAN O 


e 


3 p.m.—Worked for an hour with A 6AG at Ingle- 
wood, nr. Perth, W. Australia, who was steady 
R.6, consistent and little fading. _ 
6 p.m.—Worked CRP, a station located at Delhi, India. 
7 p.m.--Worked A 3Y¥X at Melbourne. R. 
8 p.m.—Closed down. 
In every case the signals from G 2KF were reported as 
being pure D.C. and steady with very little fading. 
signals received were those of A 6AG, who was exceptionally 


R.7. 
R.7. 
5. 


The best 


A 6AG stated that he was the manager of the Perth Broad- 
casting station 6WF, which works on 1,250 metres, and that: 
his times were fron: 1 tu 6 a.m.. Western Australian time. 
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POLARISATION OF WIRELESS WAVES. 


Experiments in the Transmission of Vertically and Horizontally 


d 


Polarised Waves. 


‘By R. L. SMITH ROSE, Ph.D., M.Sc, A.M.LE.E. 


N a recent article published in this journal’, Dr. 

I E. F. W. Alexanderson has drawn attention to the 
importance of a study of the polarisation of wire- 

less waves, particularly in connection with the transmis- 
sion of short waves over long distances. It will be in- 
teresting, therefore, to describe some experiments carried 
out by the writer, which illustrate very clearly the planes 


_ of polarisation of wavés as normally propagated along 


the earth’s surface. The term ‘‘ polarised ’’ originated 
in the study of optics and its extension to wireless, 
although perfectly correct, is in some ways unfortunate, 
since most electrical engineers E« ELECTRIC FORCE 

associate the term with a 
magnet or an instrument em- 
ploying a magnet, such as a 
polarised relay. 


H = MAGNETIC FORCE 


-7 DIRECTION OF TRAVEL 
OF WAVE 


) re r 1 Diteci ons KA ane. élec- 
l . c and magnet elds in re- 
An e ectroma gnetic 3 ave, lation to the direction cf propa- 
whether its wavelength be in gation in a vertically polarised 
the optical or the wireless 


wave. 
‘region, is said to be polarised when the directions of the 


Planes of Polarisation in 
Electromagnetic Waves. 


oscillatery forces in the wave are confined to definite . | C 
_ qualities similar to that of tourmaline, except that which 


planes. If, for example, the electric force is confined 
to a vertical plane, the wave is said to be vertically 
polarised. Since it is known that in a wave the magnetic 
force is always perpendicular to the electric force, the 
magnetic force will always be horizontal in this case. 
Further, it is known that the direction of ttavel of a 
wave is perpendicular to both the electric and magnetic 
force, and this direction will, therefore, be horizontal in 
the above instance (see Fig. 1). 
the direction of travel of the wave the same, we arrange 
that the electric and magnetic forces shall change places, 
as shown in Fig. 2, we shall have obtained a wave which 
is horizontally polariséd. A little consideration of the 
case of a wave in which the electric force is neither 
vertical nor horizontal will show that this can be resolved 
into two component waveg polarised in a vertical and hori- 
zontal plane respectively. i 


Polarisation of Light. 


.Now in the case of optics it 
can be demonstrated that ordinary 
white light consists of a collection 

E of waves polarised in all direc- 
tionş in a plane perpendicular to 
the direction of travel, and the 
beam of such light waves is said 

Fig. 2—Horizont ally to be.“ unpolarised.”’ There are 

polarised wave, in which certain . arrangements, however, 


the direction of the elec- 
'The Wireless World, September 
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surface 


If, now, while keeping- 


which can be set up by which the effects obtained vary 
with the plane of polarisation of the light. Two such 
cases are the reflection of light waves from a plain sheet 
of glass, and the transmission of waves through certain 
crystals, such as tourmaline. If a beam of white Jight 
is passed through a crystal of tourmaline, the resulting. 
transmitted light, will be polarised in a plane: parallel to 
what is termed the optic axis of the crystal. If the 
crystal is rotated in its own plane about the direction of 
the beam as an axis, no change in the intensity of the 
transmitted light will be observed. This is due to the 
fact that, whatever may be the direction of the optic 
axis of the crystal, the sum of the components of the 


vibrations of the white light in that direction is uniform. 


Supposing, however, after having obtained plane polar- 
ised light from the first crystal we transmit this through 
a second crystal. If the second crystal’ has its axis 
parallel to that of the first, a maximum proportion of. the 
plane polarised light will pass through it. As the second 
crystal is rotated about the direction of the beam of light 
as an axis, the light passing through it will gradually 
diminish until when the axes of the two crystals are at 
right angles none of the light will pass through the 
second crystal. Such an experiment demonstrates the fact 
that no light can pass through a crystal, with optical 


has a component of vibration parallel to the optic axis of 
the crystal. | 


Polarisation of Waves from a 
Hertzian Oscillator. 


Let us now proceed to consider 
the nature of the polarisation in 
wireless waves such as we are ordi- 
narily accustomed to deal with. 
Taking first the simplest case of the 
generation of waves by an elementary 
Hertzian oscillator, the directions of- 
the electric and magnetic forces will 
be as depicted in Fig. 3. The lines 
of electric force (shoyn dotted) are 
seen to be in vertical planes parallel 
to, and interseeting in, the oscillator 
itself, while the lines of magnetic 
force aré horizontal circles with the 
centres at the oscillator. It is a 
fundamental condition that at every 
point in the space surrounding the oscillator the direc- 
tions of the electric and magnetic forces shall be perpen- 
dicular to each other, while the direction of travel of 
the wave is at right angles to both of them. 

If we consider the state of affairs at some distance 
from the oscillator, it will be found that in the horizontal 
plane through the centre of the oscillator the wave is 
travelling in a horizontal direction with the electric force 

A 39 


Fig. 3.—Directions of 
the electric and mag- 
netic fields generated 
by a simple Hertzian 
oscillator. 
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Polarisation of Wireless Waves.— 

vertical and the magnetic force horizontal. 
illustrated as wave No. 1 in Fig. 4. 
gram wave No. 2 is: shown as travelling in upward direc- 
tion at an angle 6 to the horizontal, and while the mag- 
netic force is still horizontal, the electric force is tilted 
backwards at angle @ to the vertical. As the angle 6`is 
increased, the intensity of the radiation decreases steadily, 
becoming zero in the vertical direction. We thus see 
that the maximum radiation from this simple type of 
Hertzian oscillator, which is assumed to be oscillatory at 
or above its fundamental wavelength, is-in the horizontal 
direction, and that in this direction the electric force is 
vertical and the magnetic force horizontal. In the path 
of such a wave. therefore, the maximum e.m.f. will be 


- pa E, . 
a" | ik 
P ENE, SAE eae WAVE NO 1 


mes 


Fig. 4.—Direction of the electric field E, at a 

. distant point iw the horizontal plane passin 

through the centre of a vertical o ator, an 

Eo, in a direction making an angle 90 with the 
horizontal. 


This case is 


induced in a vertical aerial or in a loop with its plane 
vertical and parallel to the direction of travel of the 
wave. No e.m.f. will be induced in an aerial which is 
entirely horizontal or in a horizontal loop. The simple 
oscillator is thus seen to radiate waves which are polar- 
ised with the electric force always in the vertical plane 
containing the direction of travel of the wave; in other 
words, the waves are vertically polarised. | 

Let us suppose now that the oscillator is turned so that 
it lies horizontally as depicted in Fig. 5. The directions 
of the forces will-have the same relation te that of the 
oscillator as shown in Fig. 3. In the horizontal direc- 
tion through the centre of the oscillator the wave will 
contain a vertical magnetic force and a horizontal elec- 
tric force (Fig. 6). This means that no e.m.f. will be 
induced in a vertical aerial or loop, and for maximum 
reception the aerial and loop must be arranged in the 
horizontal plane, the direction of the aerial being such as 
to be parallel to the electric force. The radiation from 
the oscillator in this position is now said to be-horizontally 
polarised. . 


Polarisation of Wireless Waves from a Transmitting 


Aerial. 
H e 

In converting the ideal 
f g case of. the Hertzian 
Pid oscillator to the more 
ae practical case of an 
vf aerial connected to earth, 
Pg we may first suppose that 
Ont rn the aerial is a straight, 
Fig. 3.—Hertsian oscillator in Vertical wire, and that 
anorizontal position. Thema: the earth below has an 
the electric force horizontal. infinitelv high conduc- 

The waves are, therefore, hori- . f : ‘ 
lly polarised. tivity. It is, then, quite 
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accurate to consider the aerial as half of an oscillator, 
the other half of which is formed as an image betow the 
surface of the earth. The process of radiation from 
such an aerial is of the form depicted in Fig. 7, in 
which the half loops of electric force accompanied by 
the concentric circles of magnetic force are shown being 


‘thrown off from the aerial at each period of oscillation. 


It will be seen that at a distance of a few wavelengths 
from the aerial (as at point P) the electric force at the 
earth’s boundary surface is vertical, and the magnetic 
force at this point will be horizontal and perpendicular 
to the direction of travel H 


of the wave. l E 
If the aerial possesses, == 


horizontal as well as ver- “\_ eno view OF 

tical components, as in OSCILLATOR IN FIG. § 

the inverted L type, it is Fig. 6.—Another as of the con- 
evident that the former SENOS Sete ter eee 
will contribute to the radiation in such a manner as to 
give a horizontal electric force and a vertical magnetic 
force at the earth’s surface. Illustrating the case dia- 
vrammatically in Fig. 8, the electric and magnetic fields 
marked E, and H, respectively, due to the horizontal 
portion of the aerial, will be superimposed on those 
marked E, and H,, due to the vertical portion of the 
aerial. But we must remember that a complete image 
of the transmitting aerial is formed below the earth, 
and that therefore the image of the horizontal portion 
will also contribute to the radiation. A consideration of 
the case as shown in Fig. 8 will show that at any instant 
the current in the horizontal member (2) of the aerial is 
exactly equal to the current in its image (3), and that 


ELECTRIC 


~ 


- SURF AOE 
“OF EARTH 


E 


Fig. 7.—Form of the radiation from a vertical aerial. 


therefore at the point P on the earth’s surface the forces 
E, H, due to the image will be exactly equal and oppo- 
site to those (E,H,), due to the horizontal portion of 
the aerial. In brief, there will be-no horizontally polar- 
ised waves radiated along the earth’s surface, and the 
forces in the waves set out will be those shown as E,H,, 
f.e., vertically polarised. Another way of viewing the 
position is that the horizontal portions of the electric 
force and the vertical components of magnetic force 
create eddy currents in the earth, the secondary fields 


.due to which are exactly equal and opposite to the 


primary fields in the wave, and thus eliminate these com- 
ponents at the earth’s surface. 

If, however, we are considering the radiation in an 
upward direction from the earth’s surface—for example, 
towards the point Q—the distance of this point from the 


member 2 and its image 3 will not be quite equal, and 


there will therefore be a resultant of horizontal polar- 
ised waves in the radiation in this direction. In the case 
of short wave working when the aerial may be operated 
at wavelengths below its fundamental, or the distance 


- cally polarised. 
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Polarisation of Wireless Waves.— . 

between the flat top of the aerial and its image may be 
comparable with the wavelength, the consideration of 
the nature of the polarisation. in the waves emitted 


becomes much more complicated than in the case con-: 


sidered above, and would need to be calculated for cach- 
specific example. 


Effect of Finite Conductivity of the Earth. 


It will be noted that in the above discussion it was 
assumed that the earth possessed an infinite conductivity 
at wireless frequencies, a state of perfection which evi- 
dently cannot prevail in actual fact. The effect of an 
imperfectly conducting earth is to decrease the equivalent 
currents in the image, so that in the case shown in Fig. 8 
the forces E, H, will be less than those E,H, due to 
the aerial, and there will therefore be a small residuum 
of horizontally polarised waves sent out along the earth's 
surface. From a recent experimental determination of 
the conductivity of the earth, however, it can be shown 
that the currents in the image are only a few per cent. 
less than those in the aerial at ordinary commercial wave- 


lengths. We should expect to find that in the radiation 
Pe 
ie 
PaA 
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Fig. 8.—Diagram explaining the absence at the earth's surface of 
horizontally polarised waves in ne radiation from an inverted L 
aeria 


received on the earth’s surface from ordinary transmit- 
ting stations, the great majority of.the waves are verti- 
This deduction from theoretical ‘prin- 
ciples has been verified experimentally in two ways : first, 
-by ascertaining directly the plane of. polarisation: of the 
waves received: from typical transmitting stations, and 
secondly by making two deliberate attempts to radiate 
horizontally polarised waves along the earth’s surface. 


Experimental Verification of the Theory. 


In conjunction with Mr. R. H. Barfield, the writer 
has developed methods for the absolute determination `of 
the directions of both the electric and magnetic forces in 
wireless waves. These methods were fully described in 
a recent issue of Experimental Wireless,) with details 
and photographs of the apparatus employed. A long 
series of systematic observations carried out during the 
past two years with this apparatus has shown that tho 
radiations received from various transmitting stations 
operating on wavelengths of from 350 to 12,000 metres 
has shown that the arriving waves are very accurately 
polarised in‘a vertical plane so long as the transmission 
is in the day-time and free from the usual night 
phenomena. One effect of the finite conductivity of the 
earth was observed in that the electric force of the arriv- 


1 Experimental Wireless, September, 1925. p. 737. 
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ing waves was not quite vertical, but was tilted forward 
slightly in the direction of travel of the wave. But as 
the angle of departure from the vertical is only a frac- - 
tion of a degree on long waves, and never more than 
3° on the shorter waves, it is evident that the resulting” 
diminution of e.m.f. induced in a vertical aerial is prac- 
tically negligible, and that the e.m.f. received on a hori- 
zontal aerial is nearly, if not quite, zero. In all cases 


it has been found that the magnetic force was accurately 
6’ OIA 


horizontal or parallel to the 
carth’s surface, so that no 
signals could be received on 
a horizontal loop. | 


Coil Aerial for Radiation 
of Horizontally Polarised 


Waves. | m ; 
In the first of the at- engia ton - 3 
tempts made to radiate 


‘horizontally polarised waves Fig. 9.—Coil aerial used for . 
the transmission was made SFhonsents. iy polarised waves 
from a large coil aerial 

arranged with its axis vertical as shown in Fig. ọ. The 
coil was actually a large aerial tuning inductance, whose 
dimensions were about roft. high by 6ft. diameter, and 
which contamed forty-two turns. The acrial and earth 
connections were removed from the inductance, which was 
then tuned with a dummy aerial circuit to the required 
wavelength. In this condition a current of 36 amperes 
was obtained in the coil. Now such a transmitting ar- 
rangement radiates in two ways. First, owing to the 
vertical height of the coil, it will act as an ordinary 
vertical aerial, which, although only roft. high, is carry- 
ing a current of 36 amperes. This part of the radiation 
will evidently be vertically polarised in the normal 
manner. Secondly, it will act as a coil transmitting aerial 
with its axis vertical instead of horizontal as is usually 
the case. Although the radiation from a coil is known 
to be considerably less than that from an aerial, it must 
be remembered that this coil gave 1,512 ampere turns in 
a circular area 6ft. in diameter, and that therefore the 
magnetic field inside and outside the coil was quite con- 
siderable. The direction of this magnetic field is shown 
in Big. 10, from which it will be seen that the waves 
emitted were horizontally polarised. 

Tt willbe understood, therefore, that the radiation from 
this coil transmitter was a mixture of vertically and hori- 
zontally polarised waves, and that if these were trans- 
mitted equally well over the earth’s surface, the polarisa- 
tion of the waves arriving at a distant receiver should 
have some direction intermediate between the vertical and 
horizontal. At a distance of nine miles from the trans- 
mitter, however, adequate signals could be received on 
either a vertical aerial or a frame coil, but the arriving 
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Polarisation of Wireless Waves.— 


waves were found to be vertically polarised. The hori- 
zontal component of the magnetic field was exactly at 
right angles to the direction of transmission, and no 
trace of a vertical component of the magnetic field could 
be found. | 

Horizontal Hertzian Oscillator. 


In the second attempt to transmit horizontally polar- 
ised waves, a very large Hertzian oscillator was set up 
in a horizontal plane. The oscillator was actually the 
carth screen of a large transmitting aerial, which was 
removed for the purpose of this experiment. 
was cut in two halves, which were then connected to the 
secondary circuit of a spark transmitter. By this means 
a horizontal oscillator was formed, whose dimensions were 
Gooft. long by rsoft. in width, the height above the 
ground being about oft. A diagram of the arrangement 
is shown in Fig. 11. The natural wavelength of the, 
system was found to be about 800 metres, and by insert- 
ing series condensers this was reduced to 450 metres, at 
which adjustment a current of about 4 amperes was 


Fig. 11.—Modified counterpoise excited from a spark transmitter 
for the purpose of radiating horizontally polarised waves. 


obtained at the centre of the screen. Great care was 
taken to prevent the possibility of any vertically polarised 
waves being emitted. The coupling between the primary 
and secondary coils of the transmitter was made very 
loose, to reduce any capacity connection to earth, and 
the vertical portions of the ‘‘ aerial ’’ circuits were only 
Ift; or 2ft. long, and even over this length the leads 
with current in opposite directions were run side by side 
with a spacing of a few inches, these distances being 


negligibly small compared with the dimensions of the | 


screen. The polarisation of the waves emitted by this 
arrangement was measured at two receiving stations dis- 
tant ‘11.5 and 93 miles respectively. At both stations 
the waves received were found to be exactly similar to 


This screen . 
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those from any other station, i.e., vertically polarised. 
While this result is perfectly consistent with those ob- 
tained in showing that horizontally polarised waves can- 
not be transmitted along the earth’s surface, it may be 
wondered how it was that the waves became converted 
into those of the vertically polarised type. One possi- 
bility is that the precautions taken to prevent vertical 
electric fields in the transmitter itself were not so efficient 
as they were considered to be. But another and more 
probable explanation is that the field in the neighbour- 
hood of the transmitter was modified by the presence of 
various objects such as trees or metalwork in the locality. 
A long wire, for instance, which is neither entirely vertical 
nor horizontal throughout its length would have a current 
induced in it by a horizontal electric force. Any re-radia- 
tion then taking place Would introduce a vertical com- 
ponent into the original electric field, which would evi- 
dently form part of the total radiation of the whole 
system. 


Conclusions. 


It may be fairly concluded that the above experiments 
provide adequate proof of the theoretical deduction -that 


- horizontally polarised wireless waves can be transmitted 


over the earth's surface, only with difficulty, if at all, 
and that the effect of such waves is entirely negligible ` 
compared with the effect of any vertically polarised waves 
emanating from the same transmitter. It must be re- 


- membered, however, that this does not preclude the prac- 


ticability of projecting horizontally polarised waves up- 
wards at an appreciable angle of elevation to the earth's 
surface. If subsequently these waves are deflected down- 
wards from the upper portions of the earth’s atmosphere, 
and their plane of polarisation is rotated in transit, it is 
evidentithat they will be detectable with a receiver em- 
ploying a vertical aerial at some considerable distance. 
We have here the nucleus cf the idea of the possibility of 
one system of secret wireless communication, in which 
signals sent from a transmitter to a distant receiver can- 
not be detected by receivers situated at intermediate 
points. The study of the propagation of such polarised 
waves is being pursued by small groups of workers in both 
this and other countries, and the results obtained are 
bound to have a great influence on the future of short- 
wave wireless communication. 


- WHAT IS BEING SAID. 


A WORD FOR THE BROADCASTER. 


‘“ The further we look into this broadcasting business 
the more we realise the tremendous responsibility that 
o devolves upon those entrusted with organising the pro- 
grammes. An ordinary concert often takes weeks to 
organise properly, yet day after day this inexorable 
organising for broadcasting goes on. Fach and every 


day a complete programme calling for the best artistic 


talent available must be prepared. ; 
‘When summing up the programmes, therefore, it is 
but fair to consider them gencrally. Broadcasting is the 
most inexpensive form of entertainment the public can 
get.’’—Wereless Weekly, Sydney, Australia. 
A 42 | 


s SUPER-HET. ” WISDOM. 


“ To many the super-heterodync is an alluring proposi- 
tion largely because it is new. But those who 
settle down soberly to the construction of a six- or seven- 
valve ‘ super-het.’ are, at any rate, progressive, and in 
all probability will encounter some instructive surprises 
before they are through. with the task. Later, if the 
Geneva conferences bear fruit, they may derive diminished 
satisfaction from their costly arrays of. valves, hut their 
labours will certainly not have been vin vain, for anyone 
who can build and operate successfully a “ super-het.’ 
has learnt a great deal which only practical experience 
can teach.’ —. Manchester Guardian, : 
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Newcastle’s Birthday. 


Newcastle Station’s third birthday 
occurs on Decémber 24th, and a special 
birthday programme is in preparation by 
5NO. 


0000 


A Stable Yard Studio. 


The station was started three years ago 
in rather a hurry,-in order to satisfy the 
local demand for listening facilities. From 
a studio point of view, therefore, the 
arrangements were rough and ready. 
The first concert was transmitted from 
a stable yard, where the microphone was 
placed in an old cart and the artists had 
as stable companion an old watch dog, 
who added to the liveliness of the broad- 
-cast by barking vociferously at every 
item. D 

S oo00°0 


The New Premises. 

—Tu celebration of the anniversary. New- 
castle’s new studios and offices will prob- 
ably be ready for use on December 23rd. 
They are situated in New Bridge Street. 
in a building which was formerly used as 
a hospital. The chief studio will be much 
more roomy than the old one in Eldon 
Square, its dimensions being 37ft. 6in. 
by 42ft. 6in. In addition, there will be 
a talk studio, 16ft. by 13ft. 4in. ` 
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When is a Frenchman a Cockney ? 

A French listener living at Chatou 
sends me an amusing comment on the 
broadcasting of Bow Bells from 2LO. 
While the bells were ringing his little 
daughter was born; but although the 
happy event. occnrred within sound of 
Bow Bells, his patriotism shrinks from 
admitting that the baby girl is a 
Cockney. ‘‘ Notwithstanding this inter- 
national incident, and the confusion it 
may provoke,” he says, ‘“‘we in Chatou 
want still to go on hearing London 
calling.” 

oo0oo0o0 


Ringing in the New Year. | 
The Albert Hall Ball on New Year’s 
Eve in aid of the Middlesex Hospital and 
British Empire Service League will be put 
on the ether, and dance music will be 
broadcast from midnight until 2 a.m. on 
New Year's Day. The B.B.C. expects to 


-** go over” just as Big Ben is sounding 


the knell of the dying year, and the 
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By Our Special Correspondent. 


music will form a background to West- 
minster’s chimes. 
o0o00 


Education in Holland. 


I learn from Savoy Hill that the Rotter- 
dam educational authorities have estab- 
lished a committee which has the task 
of looking after the education of the chil- 
dren whose homes are on the thousands 
of river and canal boats in Holland, and. 


NEW 


BROADCASTING 
STATION. A photograph taken at the 


BERLIN'S 


opening of the new station at POGI 
wusterhausen, near Berjin. On tbe left 
is Dr. Bredow, Secretary of State, who 
performed the opening ceremony. Herr 
Graf von Arco, the celebrated German 
wireless engineer, is seen on the right. 


incidentally, of the parents of such chil- 
dren. -The committee has now decided 
that as far as possible all boats on ìn- 
Jand waters shall be provided with receiv- 
ing sets, in order that those on board 


' may take advantage of educational items. 


The sets wil not be supplied free, but on 
the hire purchase system at a cost within 
the reach of the skippers. 

oo0oo0oo0o 


Shorthand Speed Tests. 
Lord Riddell, who is this year’s Presi- 
dent of the Fitman Fellowship, is to 
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shorthand 
studio on 
dictate at 


tests for 
from the London 
January 7th. He will 
speeds of 100, 150, and 200 words a 
minute, and will choose passages from 
celebrated authors. 


broadcast 


speed 
writers 
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Food for Critics. = 3 : 


It is usual at shorthand classes to take 
bits from newspaper leading articles for 
the purpose of speed tests; but if Lord 
Riddell and the B.B.C. were to take a 
similar risk the critics would no donbt 
come down on them like a ton of bricks 
and accuse them of spreading political 
propaganda in a subtle form. One has to 
be so careful nowadays. _ z 
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Sir George Henschel to. Broadcast. 
That veteran singer, pianist,. teacher, 


conductor and composer, Sir George 
Henschel, has promised to broadcast, 
some of his own songs from 210 on 


January 6th. He connects the present 
with the period of Jenny Lind, the 
“Swedish Nightingale,” whom he suc- 
ceeded as a professor of singing at the 
R.C.M. . It seems centuries ago; and now, 
at the age of 75 yeays, Sir George is going 
to sing to the British Isles. 


oo0o0o0 


Christmas Programmes. 
The week preceding Christmas will be. 


celebrated by the B.B.C. in much the 


same way as its third anniversary week, 
i.c., by special broadcasts, starting on 
December 20th, when a ballad concert will 
be given in the afternoon by radio stars 
The artists will include the Squire 
O¢tet, which has been one of the successes 
of broadcasting during the -past two 
years; Miss Peggy Cochrane, the violin- 
ist; and Miss Edith Penville, flautist. 
The band of the Grenadier Guards will 
give, during the evening, a Christmas 
programme. Mr. Harold Williams, bart- 
tone, and Mr. Maurice Cole, pianist, will 
also appear before the microphone, 
0000 


A Public School Broadcast. 


On December 21st a Christmas play in 
French will be broadcast. The main por- 
tion of the musical programme will he 
provided by the London Chamber 
Orchestra under the conductorship of Mr. 
Anthony Bernard. The programme will 
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include the appropriate “ Concerto ° for 
Christmas night (Corelli); a short poem 


by Tailleferre., (the lady composer in?" a 


cluded’: “in, the famous - French’ “six ”’); 
Elgar, s. 

strings; 
Concerto, (Bach). The closing part of the 
end-of-the-terp ` concert will be relayed 


from Marlborough ` .College—the"fiřst,” it 


is hoped, of a series of relays from, the 


areas English: ‘public schools. ee 
> 0000 
Haniel and Gretel. . 


“Mr. Parey rite: wil on: the fosio 
day. (December :. 22nd). conduct, a 


shortened. version of the popular Christ- 


mas fairy opera, “ Hansel and Gretel.” 
On -December- 23rd there will’ he a special 
Continental: relay. EE 
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Christmas Eve. 


Christmas Eve will be devoted to a 
really old-fashioned Christmas party 
which listeners will overhear as from a 
typical English fireside. Impressions of 
familiar games and old-time songs will be 
heard. In this connection, listeners must 
regard this transmission, not as a profes- 
sional “put up” job, but rather as a 
genuine slice of old-fashioned English 
life. The. inevitable Sir Roger de 
Coverley will find its place. Mr. Percy 
Merriman, whose work in connection with 
the Roosters concert party is common 
knowledge, will be the host of the even- 
ing. Later the same evening carols will 
be relayed from “somewhere in 
London.” 


Christmas Day. 


On Christmas morning Bow Bells, fol- 
lowed by organ music from the same 
church of St. Mary-le-Bow, will be broad- 
cast. In the afternoon a service, includ- 
ing many carols, will be relayed from 
Canterbury Cathedral; and in the even- 
ing the programme will include jolly 
military band music, songs by Miss 
Wynne Ajello and Mr. Dale Smith and a 
ghost story by Mr. A. J. Alan A 
Christmas “ gather round.” with John 
Henry as the Master of Ceremonies. will 
be a feature of the Boxing Night 
programme. 
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A Black List? 


Should a black list be compiled of 
foreign broadcasting stations which are 
habitual offenders against ° British 
stations in causing interference and dis- 
turbing the comfort of listeners? 

o0o000 


Heterodyne Interference. 

From week to week a list is carefully 
compiled by the B.B.C. and sent to 
Geneva, containing chapter and verse of 
heterodyne interference. It has become 
a fairly common experience for nine or 
ten stations to be definitely heterodyned 
on one day and for others to be unread- 
able at Keston owing to mush. Here are 
some examples :— 

21.0.—Bad interference by Cadiz and 
another Spanish station daily, one above 
and the other below 2L0’s wavelength. 
Several successive days’ interference by 
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FUTURE FEATURES. 


Sunday, December 20th. | : 
Loxpon.—9.15 p.m., The Band of : 
H.M. Grenadier Guards. 
Carol 
Service. | 5.30 p.m., ‘Children’ S 
Christmas Corner. 
BournemourH.—4 p.m., Christmas’. 
'r- tide Concert. — 
Carnirr.—9.16 - Symphony 
-Concert—Solo Pianoforte, Leff 
Pouishnofi. T - 


: Monday, December 21st. ~- 
: - Lonpon.—7.45 p.m., London, Cham- 
: ber ‘Orchestra, eondùectèd by- 
Anthony Bernard, tna, f3 
“Birwakcnas.—7.45° p.m.. Choral 
Concert relayed from the Tow n 
©. 2 Hall. 
MAaNCHESrER.—8 p.m., The Roosters 
Concert Party. 
Giascow.—7.50 p.m, The Piano- 
forte Sonatas of Beethoven. 


Tuesday, December 22nd. 


Loxpvoy.—8 p.m, . “ Hansel 
Gretel ” (Humperdinck). 
MANCHESTER.—1.15 p.m., Carols by 


and 


the Manchester Cathedral 
Choir. j 
BeLFast.—8.25 p.m., Methodist 


College Prize Day Concert re- 
layed from Ulster Hall. 
Wednesday, December 23rd. 
NEWCASTLE.—8 p.m., 5NO’s Birth- 
day. 
GLascow.—8 p.m., A Mixed Night. 
Thursday, December 24th. 


‘Loxpon.—8 p.m., An Old-fashioned 
Christmas Party. 


BirMINGHAM.—8 p.m., Radio Pan- 
tomime Revue. 
BournemoutH. —8 p.m., John 


Citizen, 
ManxcHester.—8 p.m., 
Pantomime. 
ABERDEEN.—8 p.m., 

gramme. 


Friday, December 25th. l 
Loxpon.—10.15 a.m., Bow Bells. 


3 p.m., Service relayed from 
Canterbury Cathedral. 
CarDIFF.—T.30 p.m., Christmas 
Concert relayed from Theatre 
Royal, Barry. 
MANCHESTER. —7.30 p.m., Ye Spirit 
of Christmas. 


Saturday, December 26th. 


Loxpox. — 8 p.m., Christmas 
Gatheround with John Henry. 


A Christmas 


Scottish Pro- 
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Petit Parisien, which, on representations 
being made, went to 368 and then 358 
metres; complaints have since ceased. ' 

5XX.-—Blotted out in Warsaw by Kom- 
intern (Moscow) when that station trans- 
wits opera on 1456 metres. After the 
opera Daventry is heard all right. 


EpıxBrRGH.—Heterodyned by Barce- 
lona (Altrincham report). 
MANCHESTER. — Union Radio, Madrid, 


whose normal wavelength should be 373 
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metres, interferes at Darlington and other 


‘towns. `x 


SHEFFIELD.—Has been heterodyned for 
a week by the new statfon at Berne. The 


most grievous point_is that Sheffield. is 


on the lowest of all B.B.C. wavelengths, 
since it is one of the most distant stations 
from the coast line. 

BIRMINGHAM.—heterodyned very badly 
by Radio Lyons, also jammed by har- 
oe of a commercial station at inter- 
vals 

BouRNEMOUTH. —Heterodyned by Oslo, 
Hamburg, „and probably Graz, as well 
as Union Radio, Madrid; 6BM listeners 
are treated to the French, German, and 
Austrian National Anthems, and 
“ Deutschland über Atles.” - l 

CARDIFF.—Listeners have bombarded 
the station with complaints of interfer- 
euce by San Sebastian and Seville. The 


‘latter station should be on 350 mettes.- 
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Seniores Priores. 


The view has been expressed in some 
quarters that the B.B.C. stations offend 
in this matter of interference just as 
much as foreign stations; but the 
majority of British stations have been 
working a good deal longer than those in 
many other parts of Europe, and a priori 
in the interests of British listeners have 
insisted on preferential treatment when- 
ever the question of the allocation o 
wavelengths is discussed. 

0000 


A Jig-saw Puzzle. 


In some cases the trouble is complicated 
by the fact that when one foreign station 
which is interfering with a British station 
changes its wav elength it immediate!y 
falls foul of some other European 
station. Geneva ħas its work cut out in 
trying to fit the jig-saw puzzle of wave: 
lengths together and in proper order. 

.9 000 


5GB. ; 
“ SGB testing,” followed by the nume. 
rals one to ten and the months of the 


year, disturbed some listeners in the 
neighbourhood of Fleet Street, London. 


one evening last week, during broad- 
casting hours. 


ooo0oo0 
Sets Need Readjusting. 

This should not have been the case. as 
the wavelength used was far removed 
from that of 2LO. The B.B.C. engineers 
were, in fact, carrying out tests on 450 
metres in connection with their investi- 
gations of the possibilities of alternative 
programmes for London. The use of the 
call-sign 5GB seems to have been taken 
as an indication that Chelmsford wa: 
again experimenting ; but the work there 
ended early in November, and the de- 
cision of the Post Office is now awaited 
as to the effect of the experiments on 
other wireless services. For the later 
tests the transmissions took place from 
another locality nearer the Metropolis, and 
apart from valuable information obtained 
at the transmitting end .it seems clear 
that many receiving sets on which 5GB 
was heard would require readjusting if 
at any time ZLO were to transmit regu- 
larly on 450 as well as 365 metres. 
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SELECTIVE 
TWO- 

É CIRCUIT 

| RECEIVER. 


By J. ENGLISH. 


Reinartz Circuit for Distant Stations; Crystal and TwozValve Amplifier for 
Local - Transmissions. 


N designing this receiver, an attempt has been made 

` to fulfil two broad requirements of 
situated within a radius of five to ten miles of 

a B.B.C. station; firstly, the distortionless loud-speaker 
reception of programmes broadcast by the latter, and, 


secondly, the reception of long-distance signals with the 


minimum of interference from “the local station. 


The majority of amateurs will no doubt agree that, for. 


short range reception, a crystal detector followed by a 
well-designed two-valve amplifier, constitutes an ideal re- 
ceiver for loud-speaker reproduction, while one of the 
simplest and most sensitive receivers for long-distance work 
is a detector valve employing some such circuit as the 
Reinartz followed by one or two L.F. valves. 

The satisfactory fulfilment of both these requirements 
resolved itself, therefore, into a choice of detectors with 
suitable associated tuning circuits, a crystal detector for 


short range and a valve detector for long-range reception - 
followed in each case by a reasonably distortionless am- » 


plifier. The necessity of having two separate receivers 
is obviated if we employ some means of using either de- 
tector at will followed by a common L.F. amplifier. In 
the receiver described herein this selection of detector 


Fig. 1 —Alternative detector circuits provided Pd the changeover 
switch in the circuit in Fig. 2 


amateurs, 


and its associated circuits is effected by one movement 
of a switch. Thus it will be seen that this receiver con- 
sists in reality of two separate receivers, both of which 
have been designed for maximum efficiency under the 
conditions in which they are to be used. It will be 
appreciated that a set which can be adapted for either 
short or long range reception by the movement of or.. 
switch possesses many advantages. , 


The Alternative Circuits. 


‘A simple form of interference eliminator has been 
incorporated, namely, an absorption wave-trap. ‘This 
greatly. assists in cutting out the local station when rẹ- 
ceiving distant signals. 

Fig. 1 shows theoretical connections of both detectors. 
Two ‘tappings A and B are provided on the tuning coil 1, 
for the aerial lead, A for the crystal detector and B for 
the valve detector. In the modified Reinartz circuit asso- 
ciated with the valve detector, the inductances L, and I, 
are wound on the same former, to which is loosely coupled 
the absorption wave-trap coil L, tuned by the condenser 
C,. .The output terminals X and Y of each detector 
are connected at will by movement of the selecting swatch 
to the jnput terminals of the I.F. amplifier, the input 
coupling being a transformer. Choke-capacity coupling 
is used between the two amplifying valves. The full 
circuit is shown in Fig. 2, and it will be seen that pro- 
vision is made for separate H.T. taps and grid bias 
for each valve. This allows for the individual control 
of each valve, which is essential for distortionless 
reception. i 

Three jacks are incorporated in the receiver, and these, 
in conjunction with the detector selecting switch, give 
one the choice of the following combinations: crystal 
receiver, or single-valve receiver, followed by one or two 
L.F. stages. 

When tested on an average-sized aerial system, the 
crystal 2 L.F. combination gave very strong loud-speaker 
reproduction of the local station, 2LO, six miles away, 
very little, if any, distortion being discernible. As a 
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Selective Two-Circuit Receiver.— 
permanent detector is used, 
this combination constitutes 
a powerful local receiver 
which is simplicity itself. as 
far as operation goes, there — 
being but one tuning control. 

On changing over to the 
valve detector 2 L.F. com- 
bination, and eliminating 
2LO by means of the wave- 
trap, the usual round of 
B.B.C. and foreign stations 
came in very well, some 
heing quite strong on the 
loud-speaker. Interference © 
from 21.0, thanks to the 
trap, was almost negligible, 
and the search for distant 
stations thereby made easy, 
tuning being sharp and 
selective. 

Hand-capacity effects are 
practically non-existent, and, with only t two controls (grid 
circuit and reaction condensers), tuang is quite a simple 
operation. 


The wavelength range of the receiver when coupled to` 


an average aerial system is approximately 200 to 600 
metres. 5 - 


Components. 


Turning now to the design of the receiver, examination 
of the rear view photographs will show that it is con- 
structed on the American system. On the extreme right 
is the tuning coil former, inside which slides the wave- 
trap coil, of low-loss design, thus varying the coupling 


puti: p= 


Fig. 3 
dia ; D, 3/8in. dia. ; 
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Fig. 2.—Compiete circuit diagram. 


of the trap. Behind the tuning coil is the trap con- 
denser (0.0003 mfd.), and beneath it the main tuning 
condenser, which is fitted with a slow-motion dial. 

Next to the wave-trap condenser is the reaction control 
condenser (0.0001 mfd.), and beneath it the permanent 
detector suspended by its connecting wires to the switch 
beneath. This is the detector selecting switch. The 
valve holders are fixed beneath a valve platform, behind 
which are two transformers, the second, with its wind- 
ings connected in series, being used as the L.F. choke 
coil in preference to an ordinary iron-cored choke, as 
this transformer happened to be on hand and it is 
considerably more efficient than some of the commercial 


ee ce ae 


a 
16 
3.—The front panel. Sizes of holes are as follow: A, 1/8in. dia.; 


, 1/8in. dia., countersunk for No. 4 wood screws; C, 5/32in 


E, bia Gin. dia. 
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Selective Two-Circuit Receiver.— 
types of L.F. chokes, the imped- 
ances of which are too low. The 
terminal strip, mounted on the 
left-hand back edge of the base- 
board, projects through a slot in 
the rear of the cabinet when the 
panel and baseboard are placed 
therein. 
No fixed condensers have been 
incorporated in the set either 
across the H,T. battery or across 
the phones, as it is possible to con- 
nect such condensers externally. 
When commencing construction 
the panel and valve platform 
should first be marked out and 
drilled in accordance with Figs. 3 
and 4 with occasional reference to 
the components to be mounted and 
with the assistance of the templates 
supplied with ‘them. When mounting the 
detector-selecting switch it is necessary to cut a 
tiin. slot in the panel, and the easiest way to do this 
is to mark out the position and area of the slot, drill a 
line of lin. holes nearly touching along the slot and 


| bth aif, ; 


Fig. 4.—Valve panel. A, 1/8in. dia., countersunk for No. 4 wood 
screws; B, 3,16in. dia. 


then cut away the ebonite between the holes with a chisel / 
filing out the remainder with a flat file. 

A list is appended of components required, those to 
be constructed being the aerial and wave trap coils and 
the H.F. choke. The aerial coil is wound on a 6in. 
length of well waxed cardboard tube qin. in diameter, 
putting on 35-turns of No. 20 D.C.C. with a tapping 
at the roth turn counting from the bottom. The series 
reaction winding consists of 30 turns of No, 26 D.C.C. 
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CONDENSER 


B 
TO MOVING VANES 
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TO FIXED VANES OF 
REACTION CONDENSER 


TO ANODE 


~ Fig. 5.—Details of aerial and reaction coil windings. 
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finished receiver with 
valves in position, 


The 


wound on beneath thé aerial coil. The spacing and con- 
nections of windings are shown in Fig. 5. 


Construction of the Wave-trap. 


The wave-trap coil, which must have very low H.F. 
losses, is constructed from two pieces of wood trHin- 
wide, tin. thick, fitted together edgeways to form a cross 
which fits inside the coil former sufficiently tightly to 
remain in place when adjusted at any height therein. 
The length of each piece of wood will depend upon the 
internal diameter of the former, which will be approxi- 
mately 34in., saw cuts being made in each piece at an 


Co ba e 


Fig. 6.—Spacing strip for the wave-trap winding. 


angle of 45 deg., as indicated in Fig. 6. ‘Twelve turns 
of No. 22 D.C.C. are wound in each group of. four 
slots, making 72 turns in all. Flexible leads are 
soldered to the ends of the coil for connection to the 
tuning condenser. | 

The H.F. choke coil consists of 200 turns of No. 36 
D.S.C. wound in a single layer on a 3in. length of card- 
board tube iin. in diameter, which, when wound, is 
bound over with tape. This choke is shown in the 
photographs mounted over the first transformer. 

Tf desired, the panel may he suitably marked by means 
of panel transfers, and it will be noticed from the photo- 
graph of the panel face that the wave-trap and reaction 
condensers are furnished with engraved scales and 
pointers instead of the usual dials. Besides giving a 
neater appearance, the use of a scale and pe:-ter permits 
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Selective Two-Circuit Receiver.— 
/of more accurate reading, 
while there is insufficient 
room on the panel for the 
usual condenser dials. 
Wiring the receiver is 
= facilitated by mounting all 
components but ‘the large 
coil former, intervalve trans- 
former, and L.F. choke.. 
Wiring up is then com- 
menced, beginning with the 
connections of the detector 
selecting switch, then the 
detector valve, and through 
to the last valve, placing the 
transformer and L.F. choke 
in position as required. The 
coil former is mounted and 
wired up last of all. 

With the help of Fig. 7 
and the photographs, wiring 
up should not give rise to 
any difficulty, but particular 
attention should be paid to 
the connections of the ter- 
minal. strip, each wire being 
well clear of its neighbours. 
Although some idea of the 
wiring may bẹ gathered from 
the photographs, it is not 
possible, unfortunately, to 
show the exact ‘spacial rela- 
tionship. of every wire, but 
all connections should follow 
the shortest paths possible. 
A point to notice is that 
clips to hold the grid leak. 
for the last valve may be 
fashioned from the leak connecting wires themselves as 
in the original instrument. eo l 

‘In the circuit diagram of Fig. 2 a , connection is shown 
from the anode, end “of the H. F. coil to I.P..of the first 
transformer, but this connection is optional. -The 
detector valve, when used alone, may be somewhat 
unstable, but the circuit is completely stabilised by 
making this connection, and although the choke is 
shorted when the telephone plug is withdrawn from the 
first jack, the impedance of the transformer primary is 
sufficiently high to compensate for the absence of the 
choke. 

If it is desired to receive transmissions from the 
Daventry station on the crystal combination, provision 


Fig. 8 —Terminal panel. A, 1/8in. dia., countersunk for No. 4 
wood screws; B. 5/32in, dia. ; 


A 50. 


DECEMBER 16th, 1925. 


ee Fig. 7.—Wiring diagram. The leads to the wave-trap inductance are marked X and Y. 


can be made for the insertion of a ‘loading coil at the 
point marked. X in Fig. 2. 

It will be observed from the diagrams in Figs. 2 
and 7 that a separate L.T. positive terminal is provided 
for the last valve, as.it-is advisable to use a power valve 
here; the usual types of which require up to six volts 


L.T. Three valves of the 0.06 type may be used, work- 


ing off dry batteries, the first two being D.E.3, B.5, or 
similar types, and the third a B.7, one of the few power 
valves yet marketed which operate on such a low filament 
current as 0.06 amperes. 


Testing the Crystal Circuit. 


In order to test out the crystal—z L.F. combination, 
the aerial and earth leads are connected, thè aerial lead 
going to the top aerial terminal (A). Then the trap Bn- 
denser is set at zero, the detector selecting switch pressed 
down, and the phone plug placed in the first jack. This 
gives a simple crystal receiver with which the local station 
should be received without difficulty. It will be readily 
appreciated that the ability to revert to a crystal receiver 
without difficulty is a decided advantage for several 
reasons. One or two L.F. stages may be added by 
placing the plug in the second or third jacks. 
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oe Two-Circuit Receiver.— 
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1 Ebonite panel, 16in. > Zin. x Fin. 
1 Baseboard, 15in. x sin. x qin, 

1 Variable condenser, 0:0005 mfd. 

1 Variable condenser, 0:0003 mfd. 

I Variable condenser, 0:0001 mfd. . 

1 Coil former, 4in. dia. 

1 Intervalve transformer (R.I.Y. 

1 L.F. iron-cored choke (or transformer). 

I 3-P.D.T. anti-capacity switch (Burndept). 
1 Fixed condenser, 0°01 mfd.» (T.C.C.). 

1 Fixed condenser, 0:0003 mfd. (Dubilier). 
1 Grid leak, 0:5 merotm (Dubilier) ` 


SEE A T E TS E EEA ER A E RE T TE ERROR RRO 


In conjunction with a good loud-speaker the full com- 
bination gives extremely good results, provided proper 
attention is paid to the values of anode and grid bias 
voltages, the correct value of the latter for any particular 
anode voltage being ascertained by reference to the curves 
and data issued by the valve manufacturers. 

Turning now to the other 
combination, valve detector and 
2 L.F. valves, as selectivity 
is of paramount importance, 
the aerial lead should be con- 
nected to the lower of the two 
aerial terminals (B), thus 
reducing the damping of the 
erid circuit. Placing the 
phone plug in the first jack and 
lifting the selector switch into 
the other position gives the 
single-valve Reinartz circuit. 


Reinartz Circuit Tuning. 


Anode voltage, filament 
current, and grid leak resist- Ae ' 
ance are then adjusted for 
smooth reaction ; that is, as 
the reaction condenser is 


~ = aa 


mum the circuit should -pass 
gradually into oscillation 
without any ‘“‘ plop’’ or backlash. To obtain a satis- 
factory state of affairs, it is best to use a low anode 
voltage on the first valve, say twenty or thirty volts, 
rather high filament current, and not to screw the grid 
leak resistance too far down, 

When the first valve is working correctly, the local 
station should be tuned in at maximum strength without 
the assistance of reaction. The wave-trap coil is then 
fixed at the top end of the coil former, as shown in the 
photograph, and the trap condenser varied until signals 
disappear. The correct setting of this condenser is 
rather. sharply defined, so that it should be rotated 
slowly in order not to pass over the critical point of 
adjustment. 

` Having eliminated interference from the local station, 
all is ready for long-distance reception, searching being 
an easier operation if the phones are plugged into the 


Approximate cost, excluding valves, batteries, ete. - 


anode circuit of the second’ valve, /.c., 


PRSHOHSOHHOSHH SE EHEH EE THOS SCHHH SEE EESEHEDH DO FESEEHOHEHHSHLOS OR SHPESO GEES SOOO OMMES ee HO OE ENs ao OOHORET HOOD E E E TOE HOTELS a 


COMPONENTS’ REQUIRED. | | ; 


1 Variable grid leak (E.M.C.). 

3 Dual rheostats (Burndept). 

1 Permanent detector (R.I.). 

2 Double jacks, four pole (Sle ling’. 

1 Single jack, two pole (Sterling). 

1 Telephone plug (Sterling). 

1 Vernier dial (Apex). 

1 doz. terminals. 

Knobs, scales and pointers for two condensers. 

Sandry wires and materials for valve platform, terminal 
strip and coils. 

Cabinet to hold panel and baseboard. 


£9 0s. Od. . , 


e 
. 
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into the second 
jack. ‘Too much reaction should be avoided, only suffi- 
cient being used to maintain the receiver in a sensitive 
condition. If the main tuning condenser is varied and 
followed round with the reaction condenser, one can soon 
acquire the knack of tuning in weak signals without oscil- 


0000000 0dy 


Rear view, showing H.F. choke mounted on the first intervalve transformer. 


lating. The control of reaction being so smooth, search- 
ing is a delightfully easy operation. 

‘The absorption wave-trap certainly eliminates the local 
station, however strong, but it has the disadvantage of 
reducing somewhat the strength of signals from stations 
on closely adjacent wavelengths. Thus, when 2L0 is 
tuned out, Cardiff and Mancheaster are rather difficult 
to receive in any volume, but Bournemouth, higher up 
the wavelength scale, comes in quite well and, with the 
full combination, comfortably strong on the .loud- 
speaker. 

Where interference is not very strong, the coupling 
of the wave-trap coil may be made quite loose, such as 
standing it nearly upright inside the former, thus reduc- 
ing at the same time the absorption on adjacent wave- 
lengths. Where interference is very great, however, the 
trap coil must be more closely, coupled. 
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= The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tador Street, E.C.4, and must be accompanied by the writer’s name and address. ~ 
AMPLIFYING FROM GRAMOPHONE RECORDS. 


Sir,—I noticed in your issue of last week an article upon a 
modified ‘‘ Round ” device for gramophone reproduction. 

I am enclosing two photographs of a similar device which 
I have had in use regularly for some months now, and wish to 


Fig. 1.—Reproducer with adjustable pole-pieces designed by 
s Mr. ocean. 


draw your readers’ attention to two points not mentioned by 
your contributor. . 

In the first instance, although he provides a threaded adjust- 
ment to the tensioning arms carrying the needle and its damp- 
ing pad, there is no provision for adjustment of the magnet 
poles relatively to the armature. It will be appreciated that 
if the armature is mounted on an elastic suspension such as a 
clock-spring, there will be a natural tendency for the spring to 
assume a central position aud to take the armature and needle 
with it. To attempt to correct the air gap by screwing the 
tensioning arms in or out is not satisfactory, because the 
differential action of the screw is unequal, as the spring has to 
be stressed one way against its natural centre of action, and 
will tend to rebound on the opposite side, probably introducing 
a secondary rebound which in the course of my investigations 
E have found to produce distortion. The method adopted in 
the photographic figures can be clearly seen, more particularly 
from Fig. 2, which shows the device dissembled. The signal 
coil is. held on a light Duralumin bobbin between, the pin F and 
the rubber pad G. on the pole-piece K. A spacing piece H 
is slotted so as to prevent turning on the magnet bar. 
The pole-piece may obviously be drawn up against the rubber 
pad G by adjustment of the nut I, which will be more evident 
from the photograph of the complete instrument, Fig. 1. There 
is no doubt that this adjustment is essential, and owing to. the 
binding action of the rubber the adjustment is very stable. 
The screwed end ‘of the pole piece K may be slotted if desired to 
assist in this direction. : 

A further point which appears to me to be undesirable is the 
arrangement for mounting the needle in a solid holder in the 
middle of the damping pad D (Fig. 2). There is unquestionably 
u tendency for the lower part, consisting of the needle and the 
pad D, to vibrate from a pair of centres regarded as the needle 


A 52 


point to the centre of the armature, and then a further -move- 
ment from the centre of the armature to the clamping edge, 
which produces a harmonic motion not at all consistent with the 
fundamental vibrations at the needle point. It is very neces 
sary that the needle should be as light and rigid as possible, 
and it should therefore pass right into the clamping screw C in 
the armature. A further point which I have found to be useful 
for experimental purposes is to have the spring suspension A 
slotted, so that it may be adjusted for elasticity and frequency 
between the clamping screw in the block B and the correspond- 
ing screw in the armature. 

T have used a damping pad of cotton wool at D with great 
success, and that in the illustrations is constructed from rolled 
cotton wooi soaked in collodion cement. 


Fig. 2.—Armature and one pole-piece dismantied to shoW com- 
ponent parts. 


In conclusion, the device may be very well used to control 
a small (or, indeed, a large) telephony transmitter. 

It should be noted that the output is somewhat greater than 
that from a magnetophone, and therefore considerably less 
amplification is required; which, of course, renders the device 
more adaptable to the requirements of the experimenter. 

Incidentally a permanent needle should be used, otherwise 
the constant changing means continual readjustment of the 
whole device. A. L. M. DOUGLAS, M.I.R.E. 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Magnetic Inductive Capacity. An expres- 
sion sometimes used for PERMEABILITY. 


Magnetic Linkage. See Linkace, or EINE 
LINKAGES, 


Magnetic Remanence. See REMANENT 
- MAGNETISM. i 


Magnetic Screen or Shield. An iron box 
or shield with fairly thick walls placed 
round a piece of apparatus in order to 
screen it from the effects of stray mag- 
netic fields. The intervalve trans- 
formers of multivalve low-frequehcy 
amplifiers are often screened in this 
manner to prevent regcneration being 
set up by magnetic interaction between 
the transformers. 

Magnetic Shunt. A piece of iron placed 

‘ near the poles of a permanent or electro- 
magnet in order to divert part of ‘the 
magnetic flux from the airgap. The 
fieid strength in the airgap of a moving 
coil instrument is usually adjusted iu 
this manner. 


Magnetisation Curve. See B-H Crrvr. 


Magnetising Force (H). The magnetic 

\ field strength in_lines. per square centi- 
. metre at a point where no iron or other 
magnetic material ‘is present. If a 
piece of iron of permeability p is 
brought toa place where the magnetis- 
ing force is H, the flux density pro- 
duced in the iron will be B=yH lines 
per square centimetre. Thé magnetising 
force of a coil carrying a current I 
amperes is 0.4rNI//, where N is the 
number of turns, and / is the length 
of the magnetic circuit. 


Magnetomotive Force (M.M.F.). A quan- 
tity which may be applied to a magnetic 
circuit in the same manner in which 
“ electromotive force ’’ is applied to an 
electric circuit. it is that which drives 
the flux through the magnetic circuit, 
the value of the magnetic flux, being 
given by the M.M.F. divided by the 
reluctance, just as the current in an 
electric circuit is given by the E.M.F. 
divided by the resistance. The M.M.F. 
of a coil of N turns carrying a current 
I amperes is equal to 0.4*NI, the unit 
being the ‘‘gilbert.’’ See RELUCTANCE. 


Magnetron. A special typs of thermionic 
valve so designed that the stream of 
electrons flowing between the plate and 
the filament can be controlled by means 
of a magnetic field. 


Manganin. An alloy of copper, manganese 
and nickel used for making resistances 
on account of its very low tenfperature 


/ 


cor ficient. Shunts fur ammeters and 
other instruments are usually made of 
this alloy. 
about 44 microhms per cm. cube. 
Mansbridge Condenser. Condenser made 
by a special process. Layers of paper 
are coated on one side with.tin foil and 
pressed together, the whole being im- 
pregnated with paraffin wax. The 
dielectric losses in this type of con- 
denser are considerable, and they 
should not be employed in places where 
dielectric losses are Uetrimental to 
efficiency. l 
Marking and Spacing Waves. In the 
transmission of Morse signals by wire- 
less telegraphy, it is sometimes arranged 
that, instead of starting and stopping 
the oscillations in the transmitting 
aerial to correspond with the dots and 


dashes and intervening spaces of the ` 


Morse code, the oscillations are not 
stopped at all, but merely changed 
slhghtly in wavelength when the trans- 
mitting key is operated. The receiv- 
ing station is tuned to the wavelength 
which represents the dots and dashes 
of the Morse code, being defuned from 
the wavelength which is emitted from 
the transmitter during the intervals 
between the dots and dashes. The 
wavelength emitted during the sending 
of the dots and dashes themselves is 
called the “marking wave, and that 
representing the spaces between them is 
called the ‘‘ spacing wave.” Such a 
system is used in order that the trans- 
mitter shall have a steady load upon it. 

Maximum Value (of an alternating quan- 
tity). The peak value reached by each 
half-wave. or the amplitude, 

Maxwell. A name commonly used for the 
unit of magnetic flux, i.e., one line of 
force. 


Vibratory mechanical rectifier. 


` Mechanical Rectifier. 


Its specific resistance is > 


Micro-. 


A rectifier ee 

functions by the rotation of a commu- 
tator, or by the making and breaking 
of a contact by a tongue or reed vibrat- 
ing synchronously with the frequency 
of the current to be rectified. Cf. 
Nopon VALVE. 

Megger. An instrument for the measure- 
ment of: high resistances, a pointer 
giving a direct indication of the resist- 
ance on a scale. ee 

Megohm. The unit of resistance com- 

monly employed: for evaluating high 

resistances such as insulation resist- 
ance, the resistances of grid leaks, ete. 

It is equal to the resistance of one 

million ohms, and is usually denoted by 

MQ. 

Mercury Vapour Rectifier.. A rectifier in 
which an arc ts formed between carbon 
electrodes and mercury in an exhausted 
vessel. The arc in the mercury vapour 
will only conduct current in one direc- 
tim (unidirectional conductivity), and 
this property is made use of for pur- 
poses of rectification, A mercury 
vapour rectifier is very efficient, especi- 
ally at high powers and voltages. 

Metre Bridge. A Wheatstone bridge of 
the slide wire tvpe, the wire being one 
metre long. 


Mf. or mid. Abbreviation for micro- 
farad. 
Mho. The unit of conductance, being 


wire whose re- 
It is the recipro- 


-the conductance of a 
sistance is one oln. 
cal of the ohm. 

A prefix meaning the millionth 
part of. Thus microampere, a millionth 
of an ampère, etc. 

Microfarad. The millicnth part of a farul 
and widely used. as the practical unit 
of capacity, the farad being too large 
a unit for practical evaluation of the 
capacity of a condenser. See Capacity. 

Microhenry. The millionth part of a 
henry, used as a practical unit of 
inductance for wireless purposes; for 
instance, for evaluating the inductance 
of tuning coils, ete. 

Microhm. The mi:lionth part of an ohm, 
used almost exclusively for denoting 
the epecihe reeistance of metals and 
other conducting materials. 


Microphone. The name now commonly 
used for any instrument which is used 
for converting sound vibrations into 
electrical vibrations or pulsations of 
similar wave form, fc., a telephone | 
transmitter. 
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Dictionary of Technical Terms.— 

Microphone Amplifier or Microphone 
Relay. A device for magnifying elec- 
trical oscillations, etc., and often used 
for amplification of speech when re- 
ceived on an ordinary crystal detector 
set. -The signals to be amplified are 
applied to the coil of an electromagnet 


Micruphone amplifier. 


the armature of which varies the pres- 
sure on, and therefore the resistance of, 
a loose carbon contact, or operates in 
a similar manner on a Skinderviken 
button, and so controls the current, in 
a local circuit. 


Milli, A prefix meaning the one- 

thousandth part of. Thus milliampere, 
_ the thousandth part of an ampere. 
Milliammeter. A low reading ammeter 

graduated to read current in milli- 
_ amperes. . 

Millivoltmeter. A low reading voltmeter, 
graduated to read directly in millivolts, 
t.e., In thousandths of a volt. 


M.M.F. Abbreviation for magnetomolive 
force. 


Modulation. The variation. at an audio 
frequency of the amplitude of the high- 
frequency oscillations in a wireless tele- 
phone transmitter, in accordance with 
the waveshape representing the low- 
frequency or speech vibrations. The 
high-frequency wave which is thus 
modulated is called the carrier wave, 
and its frequency is called the “carrier 
frequency.” See Sipe Banps. 

Modulator Valve. In the choke control 
method of wireless telephony transmis- 
sion, the ‘‘ modulator valve” is the one 


whose function it is to amplify the low- 
frequency oscillations and superimpose 
therh on the high-frequency oscillations, 
t.e., the valve which 
H.F. oscillations. 


modulates the 
See MODULATIONS. 


Typical Morse inker. 
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Morse Inker. <A recording instrument 
` which marks down on a moving tape 

the dots and dashes of the Morse code 
representing the message being received. 


Morse Key. A tapping key which. is 


specially constructed and balanced for ' 


signalling by hand in the Morse code. 


Motor Generator. ^ generator or dynamo 
direct-coupled to an electric motor, 
usually on same bedplate, used for con- 
verting A.C. into D.C. or vice versa, 
or for converting D.C. at one voltage 
into D.C. at another and more con- 
venient voltage. For instance, for 
charging small accumulators a low. volt- 
age dynamo is driven from an A.C. or 
D.C. motor, according to the nature of 


the electric supply. - Cf. Anope Con-. 


VERTER and RoraRy CONVERTER. 

Moullin Voltmeter. See Thermionic Volt- 
meter. 

Moving Coll Instruments. Ammeters, 
voltmeters, etc., in which the moving 
part consists of a pivoted coil, the sides 
of which are situated in a strong mag- 
netic’ field between the poles of a per- 
manent magnet. The current to be 
measured (or a definite fraction of it) 
flows through the coil and so sets up 
a torque or turning moment which 
rotates the coil on its pivots. The 
motion of thé coil is controlled by the 
action of spiral hair springs, which also 
serve the purpose of leading the cur- 
rent into and out of the coil. The 
pointer is carried on the central 
moving part of the pivot at one end 
of the coil and the whole moving part 
must be balanced so that the centre 


of gravity lies on ‘the central axis. 


Such instruments indicate the average 
value of the current passing through 
them, and are therefore only suitable 
for direct current measurements, A 
moving coil instrument jis usually 
identified by its perfectly uniform 
scale. See MAGNETIC DAMPING. 

Moving Iron  Iustruments. Ammeters, 
voltmeters, etc., in which the moving 
part consists of a suitably shaped piece 
of soft iron pivoted so as to be 
rotatable about some axis. The current 
to. be measured is passed through a 
coil, the magnetic effects of which 
cause the iron to rotate on its axis and 
so move the pointer over the scale. 
The motion must be controlled in some 
way, and this is done either by spiral 
hair springs or by having the centre 
of gravity of the moving part situated 
outside the axis of rotation (gravity 
control). With spring control the 
centre of gravity is on the axis, and 
thus the instrument need not be 
levelled before taking readings, but in 
the latter case it is essential to see 
that the instrument is levelled so that 
it reads zero when no current is flow- 
ing. Such instruments usually indi- 
cate the root mean square value of the 
current or voltage, and are therefore 
suitable both for alternating and direct 
currents in general, but /ysteresis 
effects make them rather unreliable for 
direct current measurements. The 
scale is not usually a uniform one. Cf. 
Movine Cort INSTRUMENTS. 
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Multilayer Coil. See Bankep WINDING. 


Multiple Tuner. A highly selective tun. 
ing arrangement consisting usually of 
three tuned circuits: the-aerial circuit, 
an intermediate ‘circuit, and_the de- 
tector circuit, each of these being 

_ Separately tuned and the coupling 
between them Variable. 


Multistage or Muitivalve Amplifier. Ar 
amplifier in which a number of. ther- 
mionic valves are used in cascade. 


Mufti- Vibrator. A special piece of labor- 
atory apparatus lor -producing high- 
frequency oscillations of various fre- 
quencies and used for the accurate de- 
termination of waveleñgths. 


Mush. An expression used to denote the 

type of interference experienced from 
high-power arc .stations. 

Musical Spark. A spark transmission in 
which the number of sparks passing 
per second is sufficient to produce a 
more or less high pitched note in the 
receiving telephones. 

Mutual Inductance. When two circuits 
are so placed relatively to one another 
that a current flowing in one of them 
causes a magnetic flux to be linked 
with the other, “ mutual inductance ” 
is said to exist between them, for if 
the current in the one circuit changes, 
an E.M.F. will be induced in the 
other. See COEFFICIENT oF MUTUAL 
Inpuction, ELECTROMAGNETIC INDUC- 
TION and INpuctance. Cf. SELF-IN- 
DUCTANCE. 


Natural Frequency, or Natural Period. 
The frequency or. period of free elec- 
trical oscillations in a circuit contain- 
ing inductance and capacity. The 
natural frequency is given very 


approximately by f= ——— 

pp y by / ox JLC cycles per 
second, where L is the inductance in 
-henries and C.is the capacity in farads. 
Sometimes called the frequency of 
resonance, 


Natural Rectifier. A substance or mineral 
which naturally possesses the property 
of unidirectional. conductivity, such as 
the various natural crystals used for 
detecting. 


Natural Wavelength. The wavelength to 
which an aerial or tuning coil wìll re- 
gpond due to its own inductance and 
capacity; for instance, in the case of 
a coil, the wavelength of the coil alone 
without any added capacity, the self- 
tuning effect being due to the self- 
capacity or distributed capacity of the 
coil. The natural wavelength of an 
ordinary inverted ‘“ L” aerial is just 
over four times the length of the aerial. 


Negative Charge. The quantity of elec- 
tricity carried by a body when it is 
negatively electrified. See negative 
electrification, ao 

Negative Electrification. According tc 
modern theory a body is said to be 
negatively electrified if it contains an 
excess of electrons or particles of nega- 
tive electricity. Cf. Posrrive ELEC- 
TRIFICATION, | Y 


Negative Ion. See Ions. * 


e ce ce ee eee eee < e = 


- qe ee Á eee, eee eee T D 
ee 


\ 


SABSSGReSEBRBEBES 


| 


am "T 
EEC ELELL@:EEELELELELL | 


Questions should be concisely worded, and headed ‘Information Department.” 
accompanied by a stamped addressed envelope for postal reply. 


A Common Fault in Reflex Receivers. 


in the single-valve crystal reflex receiver 
which I have in ny possession I notice 
that when 1 lift the catwhisker little 
or no fall in volume is experienced ; in 
fact, the” crystal seems to be a pas- 
senger. Can you assist me in tracings 

the trouble? H.N.P: 
This trouble is by no means uncommon 
in a reflex receiver, and in almost every 
case which has been ‘brought to our 
notice has been traceable to a faulty con- 
nection, ugually in the wiring immediately 
associated with the crystal. Theoreti- 
cally, all signals should cease on lifting 
the catwhisker if the receiver is in per- 
fect order. Actually, however, it is im- 
possiblo to quite approach this ideal in 
the case of a reflex receiver, and, in the 
best regulated of these, signals will not 
quite disappear when the catwhisker is 
disengaged, although signal strength 
should fall by at least 90 per cent. It 
is imperative that the amplifying valve 
be kept from rectifying, and in all cases 
it will be found to be beneficial to raise 
the H.T. voltage to a higher value than 
usunal, and to apply a negative bias of 

about 14 volts to the grid of the valve. 
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Separating Two Stations Operating 
on the Same Wavelength. 


I understand that it is possible, by using. 


two carborundum crystals in a bal- 
anced crystal circuit, to &eparate two 
stationa even though they be working 
on exactly the same waurclength. 
Will you therefore give me a crystal 
circuit embodying a series-parallel 
switch, a direct or loose-coupling 
switch, and also switching for chang- 
ing over to galena, perikon, or bal- 
anced carborundum detector? 
HRT. 


It is possible, as you state, to obtain 
hich selectivity in a crystal receiver by 
means of the balanced crystal method, 
using two. carborundum crystals. Actu- 
ally, when using this method, it is pos- 
sible to receive weak incoming signals 
and completely eliminate strong incoming 
signals on the same wavelength, which, 
as is well known, is not possible with any 
type of tuned circuit. 

In order to make use of this method of 
reception it is necessary to employ two 


‘zincite-bornite combination. 


carborundum crystals, each having separ- 
ate potentiometer control. The use of 
carborundum crystals has been greatly 
neglected by the average crystal user, 
possibly owing to the- fact that their 
sensitivity is slightly less than that of 
the galena-catwhisker combination, but 
they have the advantage that, once set, 
they are extremely stable and not likely 
to be thrown out of adjustment by vibra- 
tion or the accidental jarring of the table 
on which the receiver stands. In most 
cases they are, from all points of view, 
greatly to be preferred to the many so- 
called permanent detectors which are 
upon the market, these latter usually 
forming a perikon detector by means of a 
The stability 
of the carborundum crystal is due to the 
fact that it is used with a flat steel plate 
bearing firmly upon it, whilst if greater 
sensitivity is desired the plate may be 
substituted by a steel gramophone needle 
adjusted with a firm pressure, and not 
lightly, as in the case of a catwhisker. 
The circuit which we illustrate in Fig. 1 
should be suitable for your purpose. 
Switch S, places the aerial tuning con- 
denser in series or parallel, S, changing 
from direct to loose coupling as desired. 
By throwing S, to the left it is possible 
to pse either an ordinary galena crystal 
or a perikon combination, according to 
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the setting of S,. By placing S, to the 
right the carborundum rectifier is 
brought into use. As will be seen, it is 
possible to use either carborundum crys- 
tal separately as an ordinary rectifier by 
closing either S, or S, The battery 


switch S, must also be closed. The bat- 
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Each separate question musi be 


tery providing the positive or negative 
potential to the crystal may consist of 
two small 1j-volt dry cells, which will 
last a considerable time, as the drain on 
them is small. It is important, however. 
that the battery switch be opened when 
the receiver is not in use, in order to pre- 
vent the small dry cells from unneces- 
sarily wasting their substance through the 
potentiometer windings. In -order to use. 
either carborundum. crystal the procedure 
is quite simple. Having closed the bat- 
tery switch and the switch associated 
with the particular crystal it is desired to 
use, the receiver should be tuned in to the 
local or Daventry transmissions, after 
which the slider of the potentiometer 
associated with the crystal should be 
moved slowly until the crystal is adjusted 
to the correct portion of its curve, which 
will be indicated by quite a considerable 
increase in signal strength denoting maxi- 
mum sensitivity. It should be mentioned: 
that when the slider is in the central 
position no potential will be applied to | 
the crystal, and moving it in either direc- 
tion will apply either a positive or nega- 
tive potential up to a maximum of 13 
volts. In order to make use of the bal- 
anced system it is necessary to adjust 
one crystal to its maximum sensitivity, 
as already indicated, after which the 
switch associated with it should be 
opened and the second crystal: similarly 
adjusted. Having done this, both 
switches should be closed and nv signals 


Fig. 1.—Balanced crystal recelver for the 
experimenter. 


should be heard, as each crystal will bal- 
ance the effect of the other. When separ- 
ately adjusting each crystal a slight 
difference of sensitivity between the two 
crystals will almost certainly have been 
noticed. Having closed both switches, 
the slider associated with the least sensi- 
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tive crystal should now be moved slightly 
in either direction, and it should be pos- 
sible to tune in weak incoming signals 
without any interference from stronger 
incoming signals, even though on the same 
wavelength. Thus the balanced crystal 
method enables us to achieve a form of 
selectivity not obtainable by loose coup- 
ling, or any other form of tuning, namely, 
the elimination of interference on the 
same wavelength. This method will be 
found most beneficial for coastal dwellers, 
since it enables strong flatly-tuned morse 
signals to be tuned out, or- at any rate 
greatly mitigated, when ordinary tuning 
methods fail. By the use of plug-in coils 
this circuit is adaptable to any wave- 
length. 
j o0o00 
A Four-Electrode Single-Valve Refiex. 
Noticing in a recent issue of THE WIRE- 
LESS WORLD a circuit for a four- 
electrode valve set, it occurs to me 
that a reflex circuit might be devised 
using a valve of this description for 
the three purposes of by stan 
frequency amalification and rectifica- 
tion, together with full reaction con- 
trol. I shall be glad if you could 
indicate a suitable circuit, if this is 
possible. R.J.B. 


It is certainly quite possible to use one 
of these valves in this manner, and such 
a receiver is actually in commercial use. 
We illustrate the circuit in Fig. 2. The 
inner grid of this valve performs the same 
function as the grid of a cor.ventional 
three-electrode valve. The outer grid, 
however, acts not as a grid, but in the 
same manner as the anode of the ordinary 
. type of valve, all amplification at bot 
high and low frequency being carried out 
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Fig. 2.—Four-electrode valve circuit, com- 
bining the functions of H.F. amplification, 
rectification and L.F. amplifcation. 


between filament and outer: grid, the elec- 
tron emission being controlled by the 
potential of the inner grid in the usual 
manner. The plate of this valve takes 
control of rectification and serves no 
other purpose. The functioning of the 
valve is as follows : Incoming ‘signals set 
up a potential across the tuned aerial 
coil in the usual manner, these H.F. im- 
pulses passing to'the inner grid and being 
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amplified in the usual manner. The am- 
plified H.F. impulses are transferred by 
means of the H.F. transformer to the 
filament-plate circuit, and are therein 
rectified. The impulses, having been thus 
rectified, arrive once more at the inner 
grid of the valve through the intermedi- 
ary of the L.F. transformer, and they are 
then again amplified by the valve at low 


frequency, the output passing, of course, ` 


to the telephones. Reaction is controlled 
by suitably adjusting the potentiometer, 
and by careful adjustment of the latter 
this circuit can be brought to a high de- 
he H.F. trans- 
former can, of course, be of the conven- 
tional plug-in type tuned by a variable 
condenser across its primary. 


oooo 


An Avoidable Mishap. 

I recently had three accumulators on 
charge at a 3-amp. rate. Desiring to 
remove one for test purposes, 1 remowed 
the connecting wire from the wing nut 
without first switching off the maina. 
I was at once startled.by a violent ex- 
plosion, and found the accumulator 
casing badly bulged, whilst acid was 
ailuahed in all directions. Whilst 
realising the lack of wisdom displayed 
in attempting to remove the accumu- 
lator without first switching off the 
mains, I am quite at a loss to account 
for the explosion. Can you suggest a 
possible cause? PP-R: 
Quite apart from the liability to receive 

a violent electric shock, it is a most 

dangerous thing to attempt to remove 


- an accumulator from the mains without 


first switching off. As is well known, 
an accumulator is constantly giving off 
hydrogen and oxygen during the process 
of charging, and when at the end of a 
charge the accumulator commences to 
‘“ gas,” these vapours are given off in con- 
siderable quantities, collecting in the top 
portion of the accumulator casing un- 
occupied by plates or electrolyte, and 
being present in the atmosphere surround- 
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ing the accumulator. If a naked light 
is brought into the vicinity of these 
gases an explosion of considerable 
violence is inevitable, water being formed 
in the process. The naked light would 
be provided by the slight arc caused at 
the moment the wire was removed from 
the accumulator terminals, and would 
easily account for the accident. The ex- 
plosion of the gases actually inside the 
accumulator casing accounts for the 
bulging of the casing. During the. pro- 
cess of charging accumulators it is most 


important to remove the filling stopper, 


since the small vent hole usually pro- 
vided is insufficient to cope with the 
gases generated, and if it is wedged 
tightly in, the gases will cause bulging 
of the case to take place until sufficient 
pressure has accumulated to blow out the 
stopper. Naked lights of all description 
should be kept well away from accumu- 
lators when on charge. 
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The Armstrong Super-regencrative 
Receiver. 


Can you give the original Armstrong 
single-valve  super-regenerative re- 
ceiver, giving valucs of coils, con- 
densers, etc., for the B.B.C. wave- 
lengths—suitable for use on a short 
indoor aerial, not on a frame? 

J.S.T. 
We reproduce this circuit, as requested, 
in Fig. 3. The aerial and reaction coils 
are, of course, exactly the same as would 
be used in a conventional single-valve 
regenerative receiver. In fact, a receiver 
of this type can be instantly converted to 

a single-valve set of the ordinary type 

by merely removing the two large 

“quenching ?” coils and inserting short- 

civeuiting plugs in their places. These 


Fig. 3.—Single-valve Armstrong Super- 
regenerative receiver. 


latter coils may consist of a No. 1,200 
aud a No. 1,500 plug-in coil for the grid 
and plate circuits respectively. Con 
trary to general opinion, the receiver does 
not necessariiy entail the use of a frame. 
It is, however, a most difficult circuit to 
operate. It is well worth while con- 
structing, however, since, in the event of 
not proving suitable, it is so easily con- 
verted to the conventional circuit. It 
should never be used on an outdoor 
aerial, as it re-radiates very violently. 
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SHORT WAVES. 


. OOKING back over a period of two or three years 
it is remarkable how rapidly the importance of 
short waves for wireless communication has come to be 
recognised. At different stages of wireless development 
radio engineers have been inclined 
to consider that little in the way 
of startling developments would 
be forthcoming. At the time that 
the first long-distance reception 
successes using comparatively short 
waves were achieved, the attitude 
of the majority of professional 
Wireless engineers was that the 
short wavelengths were of com- 
paratively little value for depend- 
able communication, and wherever 
very long-distance transmissions 
had to be conducted, it was gener- 
ally accepted that long wave- 
lengths should be used. : 
To-day the position has altered 
to a very great extent, for although 
the abandonment of the use of 
long wavelengths is not yet openly 
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experiencé of short-wave reception or transmission. 
Another article of outstanding interest is an account of 
the long-distance communication tests effected by the 
short-wave station at Mosul, Iraq, which were conducted 
by Flight-Lieut. R. E. Durrant. The history of the 
development and application of short-waves in the early 
days will always be incomplete 
without a reference to the out- 


PAGE standing results which were ob- 

ee me 875 tained by this station at Mosul in 

Breer ne Seep communication with this country 

eG and many other parts of the 
885 world. - 

There is also included in this 

889 issue, in addition to special con- 


structional articles on short-wave 
receivers, a list of commercial and 
experimental stations throughout 
the world which are now working 
on short wavelengths. This list 
has been compiled so as to be as 
accurąte as possible up to the time 
of going to press, but it is recog- 
nised that the information is 
neither complete nor entirely accu- 


903 rate in every respect, for, in view 


recommended, yet the tendency is C. M. Benham. of the fact that most of the 

always towards the adoption of NEWS FROM THE CLUBS P ... 908 stations are experimental, the 

short wavelengths for any future RECENT INVENTIONS z 909 wavelengths, and -even the call- 
New APPARATUS 911 


long-distance communication. 

In this issue we devote con- 
siderable attention to the subject 
of short waves, as it is often con- 
venient, from the point of view of the reader, to appro- 
priate a particular issue to some special subject rather 
than dividing articles over a number of issues where they 
cannot be so readily referred to. 

Professor E. V. Appleton, who has done so much work 
in the investigation of the theory of short-wave propaga- 
tion, contributes an article on this subject which should 
be of great interest to everyone who has had practical 
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signs in some instances, are being 
changed frequently. We- shall 
welcome any additional informa- 
tion which can be supplied by our 
readers, and we hope also that they will point out to us 
any changes in wavelength or other information which 
may come to their notice, 

The future possibilities which the discovery of short- 
wave efficiency opens up probably cannot be fully appre- 
ciated at the present time, but next to the discovery of 
wireless itself, the short-wave is the greatest advance 
which has yet been made in wireless communication. 
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HIS receiver has three valves, one of them being 

_ used as a reacting detector and the others as audio- 

frequency magnifiers. The use of two magnifiers 

instead of the customary single stage adds to the sensi- 

tivity of the receiver under favourable conditions as to 
the signal noise ratio. 

An examination of the list of stations sending on short 
wavelengths shows that there are very few telephony 
transmissions, and that even the stations sending Morse 
often do so at irregular intervals. At certain times 


during the day foreign amateurs transmit on the short 


wavelengths, and many of them can be heard very easily 
in the evening and the early hours of the morning, but 
when it is remembered that the wave band of 30-100 
metres corresponds to a frequency range of 10,000,000 to 
3,000,000 cycles, that is, a band of 7,000,000 cycles, 
and, allowing 10,000 cycles per station, that Joo broad- 
cast stations could be accommodated in this band, it will 
be reglised that these frequencies are practically unused. 
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Fig. 1.—The schematic diagram of connections. For short waves, the aerial is connected to 
terminal S, and for broadcast waves to L. Grid condenser C, has a very small capacity, and 
a condenser of about 0.0003 mfd. is connected at Cz for the broadcast waves. 
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There are two stations of interest, KDKA sending on 
64 metres and WGY on 80, 41.88; and 21 metres. 
Even so, from the point of view of the use made of short 
wavelengths and also of the design of the receiver, the 
writer feels that there is nothing to justify building a set 
to receive short wavelength signals oly. In other words, 
a carefully made set for short waves only is not likely 
to receive a single station more than an equally carefully 
made set which wil] tune over a wide band of waves. 

The receiver illustrated here will tune over the short- 
wave band, the lower broadcast band, and to the longer 
broadcast wavelengths, including the station 5XX. 

The problem of how best to design, a receiver capable 
of working effectively over so wide a wavelength range 
was tackled by making first of all a thoroughly good 
short-wave receiver; then steps were taken to make the 
set equally effective on the longer wavelengths. 

The wavelength range of a tuner depends upon the 
inductance of the circuit and its capacity. Now the. 
inductance of the circuit is 
mainly that of the tuning 
coil, while the total capacity 
is determined by the stray 
circuit capacities and the 
capacity range of the tuning 
condenser. Hence, if a 
decision as to the tuning con- 
denser to be included in the 
receiver is made, `a set of 
coils can be designed to 
cover the various wavebands 
with a fair degree of 
accuracy. There is no need 
to calculate exactly, because 
tT the electrical constants of the 
tuned grid circuit are modi- 
fied by the reaction coil and 
by the aerial. 
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 20-1,800 Metres.— : 
_ A tuned. grid circuit laid out for the 
reception of short wavelengths and con- 
nected to an ordinary receiving valve 
has a capacity of about 25 micro- 
microfarads when the tuning ‘condenser 
is set at its minimum value. When a 


tuning condenser of 270 micro-micro- 


Fig. 2.—Arrangement of the short wave 
and broadcast coil formers. The ebonite 
ends are drilled to take glass rods or woad 
.dowelling, which are stuck in position. 
farads ‘maximum capacity is used (as in 
the set illustrated), the capacity range 
‘43s roughly 25-295 micro-microfarads, 
giving with a coil of g microhenries a 
wavelength range of 28-95 metres. 
The wavelength range when another size 
of tuning condenser or coil is used may 
easily be found from Table I., which 
gives the value of the product of 
capacity and inductance, in microfarads and. micro- 
herfries respectively, for a number of wavelengths. 
Thus, if the tuning condenser has a maximum value of 
200 micro-microfarads, the variation of. capacity may be 
taken as from 25 micro-microfarads to 225 micro-micro- 
farads, and for the maximum wavelength of 90 metres, 
the L.C. value is seen to be 0.00228; hence a tuning 


coil with an inductance of 0.00228/0.000225, or 
roughly 10o microhenries, is required. The minimum 
wavelength of the circuit will then be that corresponding 
to an L.C. value of 10x 0.000025, or about 30 metres. 
Having found the inductance of a tuning ccil for a 
given wavelength band, the size of the coil may be calcu- 
lated, or the information can be obtained from Table II, 


Fig. 3.—View of the broadcast coil for 300-500 metres, and of a short wave coil wound with jin. strip copper. The brass feet which 


act as supports and as connections are clearly shown. 
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Fig: 5.—Layout of parts on the baseboard, which fs of jin. wood. 


which gives details of a number of coils having 
diameters of 3in. and 2in., these being usual sizes for 
coils used in short-wave sets. No. 18 gauge wire will 
wind 20 turns to the inch and No. 16, 15 turns to the 
inch, hence a winding pitch of 8 per inch is a reasonable 
one. If the pitch is increased sp that less turns are 
wound to the inch, the inductance for a given number 
of turns is less and more wire is required for a coil of 
given inductance, while there is no compensating advan- 
tage, unless it is a constructional one. 
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Which is the Best Tuner ? 


There are a number of methods of coupling the aerial 
to the tuned grid circuit and of applying reaction. The 
tuner favoured by the writer for a long while had an 
aerial coil of a few turns mounted in such a manner 
that its coupling with the tuned grid coil could be 
varied. This aerial coil was mounted at the filament 
end of the grid coil, and the object of providing for a 
variation of coupling was because it was found experi- 
mentally that for a given aerial there was one position 
for the aerial coil- with respect to the grid coil which 
gave the loudest signals. A tighter coupling than this 
critical value did not increase the signal strength, but 
reduced the selectivity somewhat and more reaction was 
required. The object of mounting the aerial coil at the 
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filament end of the secondary was to 
reduce capacity coupling. 

A reaction coil connected between the 
anode of the detector valve and the 
primary of the transformer in the usual 
manner was also coupled to the secondary 
coil. This coil was adjustable in posi- 
tion, and although the tuning was 
varied when the reaction coil was moved, 
excellent results could be obtained. It 
was thought, however, that superior 
results would be obtained by mounting 
the réaction coil at the filament end of 
the secondary, and when this was done it 
was found that the best method of con- 
necting the aerial was through a con- 
denser of exceedingly small capacity. 

In the set illustrated, therefore, the 
aerial is connected to the grid coil 
through a very small condenser, and the 
reaction coil is mounted at the filament 
g end of this coil, the direction of the 
windings of the two coils being such that 
the two inner ends are connected to points 
of fixed potential. 

By taking these precautions and using 
a reaction coil having just sufficient turns 
to cause the set to oscillate at its longest 
wavelength, the tuning varies only very slightly indeed 
as the reaction coil is moved from the ‘‘ just oscillating ”’ 
to the ‘‘ not oscillating ’’ point. As a matter of fact, a 
slight change in the tuning is produced by a movement of 
the reaction controlling device, whatever method of 
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obtaining adjustable reaction is employed. 


As with the receiver using an aerial coil of a few 
turns, it is found that there is one setting for the aerial 
coupling condenser which gives the best results on a given 
aerial, and having found the correct setting for this con- 


- denser by trial there is no need (for the short wavelength 


band) to readjust it. The capacity of the coupling 
condenser is in the neighbourhood of 3 micro-microfarads, 
and it may consist of two metal discs 1in. in diameter, 
their distance apart being found experimentally. The 
coupling condenser used by the writer is a Gambrell 
adjustable neutralising condenser, and this is usually set 
at its minimum capacity, care being taken to reduce the 
capacity between the aerial wire itself and the grid. coil 
to as little as possible. 

Further details of the circuit are given in Fig. r. It 
will be seen, for instance, that two aerial terminals and 
two aerial coupling condensers are used. The aerial is 
connected to the upper terminal (S in this diagram, 
actually it is the lower terminal of the two in the set) 
when receiving the short waves and to the lower terminal 
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7.—The large terminal strip for the earth and the batteries. 
sunk for No. 4 weod screws; B, 5-32in. 


Ae 6.—The smali terminal strip for the 
d bias and telephone connections. Fig. 7 
(See Fig. 7.) 
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20-1,800 Metres.— 
(L) when receiving the ordinary broadcast transmissions. 
When the aerial is connected to the lower terminal the 


small coupling condenser C, is not in circuit, and the ~ 


| aerial i is connected through a 0.0003 mfd. condenser. 


Design of Tuning and Reaction Coils. 


The grid circuit and reaction coils employed in this 
set are interchangeable, brass feet being fitted to the coils 
to act as connections as well as the means for fixing them. 
Three aerial and three reaction coils are required, one 
set being for the 30-95 metre band, the second set for 
300-500 metres, and the third set for 1,600 metres. 
Intermediate wavelengths can be tuned in, of course, by 
_using coils having the appropriate number of turns, and 
“the set will work effectively down to below 20 metres. 

All grid coils are wound on a former with a wind- 
ing length of 3in. The diameter of the coils can be 
varied, if desired, from 2in. for the short wave’ coils to 
4in. for the long wave coil: For the short waves a 
reaction coil 2in. in diameter can be used and for the 
longer wavelengths, coils 2in. or 2}in. and 3in. respec- 
“tively are suitable, the lengths 
varying between $in, and rin. 
Details of the coils are given 
in Table III. 


Are Low-loss Coils 
- Necessary ? 


It is fashionable to specify 
for short-wave sets coils of 
thick wire with considerable 
spacing between the turns, 
the turns being supported on 
a skeleton framework, and the 
question as to whether this is 
justified naturally arises in 
view of the fact that the effect 
of the detector valve. is to 
throw an appreciable load 
upon the circuit. A few tests 
soon show that a carefully 
made grid coil will give louder 
signals and better selectivity 
than a coil having large losses, 
care being taken, of course, to 
use the best value of coupling 
with the aerial and to connect 
the return end of the grid leak 
to the most suitable potential 
by means of a potentiometer, 
or, alternatively, to use a 
variable grid leak. 

With regard to the general 
shape of the coil, a single- 
layer winding on a circular or 
nearly circular former is un- £ ~ 
doubtedly the best, a ratio of (gem 
coil length to diameter of 
unity, with the turns spaced 
by about their diameter being 
satisfactory for short waves. 
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8.—The appearance of the set from above. 
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resistance, while a skeleton former ot good material 
makes the losses due to the self-capacity of the coil less 
than they would be if a bad former or a solid one were 
used. There is no doubt that a very heavy wire will have 
more losses than a wire of No. 16, 18 or 20 gauge, and 
it would appear that tinned copper wire is just as effective 
as plain copper wire or wire with an enamel coating, 
although one would not, of course, stretch a tinned copper 
Wire as is done when straightening lengths for connecting- 


up purposes. 


Grid Condenser and Leak Values. 
„As for the reaction coil; there can be—so far as the 
writer can see—no object in using thick wire, for the 
reaction coil usually has only about one third or one half 


-as many turns as the grid coil, and is connected to the 


anode circuit of a valve. Further, the capacity between 
the reaction and grid coils is reduced by using a fine 
wire reaction coil; hence for the short waves the writer 
uses a reaction coil wound with No. 28 or 30 D.S.C. 
For the broadcast and longer waves No. 30 to 
No. 36 D.S.C. wire is suitable. 
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On the right-hand side is the reaction coil at 


Spacing reduces the H.F. i TEs earth end of the grid coil, while on the left can be seen the aerial coupling condenser. 
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20-1,800 Metres.— 

When receiving short-wave signals.a grid condenser of 
much less capacity than is usually employed for the broad- 
cast wavelengths can be used to advantage, and the writer 
employs a tubular condenser of the wire type, the advan- 
tage of this type being that the capacity can be varied 
by altering the amount of wire wrapped round the tube. 
Commencing with a condenser of, 0.0602 mfd. capacity, 
it was found that best operation and loudest signals were 
obtained with a capacity of about 50 mmfd. or less, and 
a condenser of this capacity was wired permanently in 
the set. Provision is made, however, to connect a larger 
condenser in parallel with it for the broadcast wave- 
lengths, a McMichael clip-in condenser being used. The 
clips are mounted on a piece of ebonite and connected 


to the ends of the small grid condenser (Fig. 1); the 


value of the plug-in condenser used for the longer waves 
is 0.0003 mfd. 

The gain in changing over from a 0.0002 mfd. or 
0.0003 mfd. condenser to one of 40 to 50 mmfd. for 
the short waves is a very real one, and the advantage 
of using the wire wound tubular type -suggested is that 
the best value can easily be found by adjusting the 
number of turns of _ wire used as one electrode of 
the condenser. ha As a matter of fact, the 
best capacity is not a critical one, and the 
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adjustment should, of course, be made on a weak signal. 
As a potentiometer is used in conjunction with the grid 


Fig. 10.—Arrangement of the two wooden supports and the 
platform. Notice in particular the grid condenser of the tubular 
type and the plug-in type grid condenser ; also the shape of the 
ebonite piece carrying the grid coil and acting as one support 
for the reaction coil. 

leak, a grid leak of about 2 
megohms is usually found to 
be quite satisfactory, the 
potentiometer control en- 
abling one to fix the grid 
bias to giving best rectifica- 
tion and smooth reaction. 
The potentiometer, in a re- 
ceiver of this type, where so 
much depends on critical ad- 
justments, while not perhaps 
an absolute necessity is cer- 
tainly of very great help, 
and the writer would not 
think of building a set of 
this type without one. 


The Anode Resistance 
Coupling. 

As there are times when 
short-wave signals are very 
weak, it was decided to 
couple the detector to the 
first audio-frequency valve 
by a _ resistance-capacity 
coupling, as it would appear 
that transformers and chokes 
amplify very weak signals 
rather poorly; in her 
words, there appears to be a 
certain ‘‘ threshold ’’ effect, 
signals below a certain 
strength not being amplified’ 
to such an extent as stronger 
signals of the same fre- 
quency. 

The anode resistance em- 
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20-1,800 Metres.— ; 
ployed should be quiet in operation, and a good coupling 
condenser and grid leak ought to be used. . 

The resistance-capacity-coupling was not put in with 
any object of quality, so far as the short wavelengths are 
concerned, because reaction is generally used to such an 
extent that the signals are distorted before they reach 
the audio-frequency amplifier. When an anode resist- 
ance is used in the way described (Fig. 1), it is easily 
possible to get a delightfully smooth reaction control. 

The second stage of magnification is used to enable 


a 1% 
i 


Fig. 11.—Details of the ebonite coll support referred to in Fig. 10. 
The ebonite is jin. thick; A, jin. and countersunk for No. 4 
wood screws ; B, 5-32in.; C, in. f 


comfortable loud-speaker reception of the broadcast 


transmissions to be made as well as to add to the sensi- 
tivity of the set, as already mentioned. The transformer 
is a Ferranti, ratio 3—1, and a DEsB valve is used, 
with a grid bias of 14 volts, the last valve being a 
DEs or DEsA, depending on the signal strength 
required, with a grid bias of 12-18 volts and appropriate 
values of anode voltage. 


Choice of Detector Valve. 


The valve generally used for rectification in a short- . 


wave receiver is of the low capacity type, such as the 
DEV or DEQ. These valves, however, are not 


good leaky-grid rectifiers, and they are inefficient, having: 


Fig. 12.—Constructional details of the reaction coil support. 


a high anode impedance for their amplification factor. 
They are also inclined to be noisy. | 

Experiments were, therefore, made with other types, 
and it was found that far superior results were obtained 
when ordinary valves were used as the detector, the valve 
recommended being the Cosmos SP18 ‘‘ Green Spot.” 
_ This valve takes 0.3 amp. at 1.8 volts, has an amplifi- 

cation factor of 15 and an impedance of about 17,000 
ohms. Its self-capacity is remarkably low, and it is a 
cheap valve. Other valves which give good results are 
the DE3B and DER. A DEsB_ valve works 
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extremely well so far as the reception of KDKA is con- 
cerned, but its working capacity is rather high, which 
limits the wavelength range of the shert-wave coil. As 
a resistance coupling is used, one of the high ‘‘ m”’ value 


- valves should preferably be employed as the detector. 


a Morse Reception. 


For the reception of Morse signals a transformer 
having a peak at 1,000 to 2,000 cycles can be used, and 
will be productive of better results than a transformer 
designed for speech amplification. A receiver to be used 
exclusively for continuous wave signals could very well 
pave a carefully tuned note magnifier, thus adding to the 


‘over-all selectivity of the set, but for a receiver which is 


to be used mainly for telephony, intelligibility is the main 
requirement (on short waves), and for all-round work a 
transformer-valve combination having a flat frequency- 
magnification characteristic is the thing to use. 


Arrangement of the Set. 
Examination of the illustrations will show that the 


7 tuning and reaction coils are 


well clear of all other com- 
ponents and they are easily 
got at, so that it is a matter 
of but a few seconds to 
change them. | 

On the ebonite front panel 
is mounted a tuning con- 
denser, two filament 
rheostats, potentiometer, and 
the reaction control. Two 
supports of wood are 
fastened to the baseboard, 
and these carry a platform 
of wood and an  ebonite — 
strip. The ebonite strip is 
shaped, as indicated in 
Figs. ro and 11, and two 
screws are fitted to it for the grid coil support and connec- 
tions, while one end is drilled and acts as a bearing for 
the reaction coil spindle. Thus one end of the reaction 
coil spindle is carried by the panel and the other by the 
strip of ebonite. £ 

Details of the reaction coil spindle are given in Fig. 12, 
from which it is seen that two short lengths of brass rod 
are used, also a length of ebonite rod. This spindle is 
a fairly loose fit, the particular geared dial used being 
of the type which presses against the panel and is pre- 


Fig. 13.—The two aerial con- 

densers, mounted on a piece of 

ebonite and fixed to the side of 

one of the wooden upright 
pieces. 


..vented from slipping by a friction device. 


On the top side of the platform is mounted the tubular 
grid condenser, the grid leak, valve-holder, and by-pass 
condenser of o.oor mfd. A piece of ebonite carrying a 
pair of clips to take the McMichael plug-in fixed con- 
denser is screwed to its back edge, while on the under 


_ side is mounted the 0.125 mfd. coupling condenser and 


0.5 megohm grid leak. These components are shown in 


Fig. 10. . 


Screwed to one of the supports is the ‘‘ Cosmos ”’ (wire 
wound) anode resistance of 100,000 ohms, while on the 
other support is fitted on a small piece of ebonite a 0.0003 
mfd. fixed condenser (Igranic), two aerial terminals, 
and the Gambrell neutralising condenser. These parts 
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20-1,800 Metres.— Ti 

are all shown in the illustrations, and do not need a 

detailed description. i | 7 
The grid condensers, and the large aerial condenser, 


are all mounted on suitable pieces of ebonite, and the- 


small capacity aerial condenser is fixed by means of a 
brass strip screwed to the lower end of the piece of 
ebonite carrying -the aerial terminals. __ 
At the back of the set is a terminal strip for the earth 
aud battery connections, a second strip with terminals 
for the loud-sneaker, and the grid bias battery for the 


TELEPHONES 


third valve being mounted on the right-hand edge of the 
baseboard. ; 

Wiring is not a very difficult matter if proceeded with 
in an orderly fashion. First, the two upright pieces 
-arrying the platform should be removed. Most of the 
wires connecting components on the front panel and on 
the base can then be put in. The parts on the platform 
can also be partly wired before assembly. It is 

A 20 


Wireless 
World 


DECEMBER 23rd, 1925. 


suggested. that a relatteiy fine connecting-up wire, such 
as tinned No. 22 gauge, be used for the short connec- 
tions, the filament circuits being wired with No. 16. 
The tuning coils are easily made, the type shown in 
the illustrations consisting of a pair of ebonite rings 
drilled to hold glass rods or lengths of round wood. 
Details are given in Fig. 2. As the tuning coil for the 
short waves has 11 turns of 2fin. diameter, only 
part of the former is covered by the wire, ʻA 2in. 


= coil will need 16 turns, the winding length being 


about 2in. x 


Operating Notes. 


The valves recommended are a Cosmos SP18 
green spot for the detector, an SP18 green spot 
or DE5B for the first stage, am SP18 red spot or 


Fig. 14.—The wiring diagram. Most of the components 
are labelled to correspond with Fig. L. 


DE5 for the last stage when receiving short wave or 
other weak signals, and a DE5A when receiving the 
broadcast transmissions. Suitable anode voltages are 
60 for the detector and 120 for the last two valves. 
With 120 volts on the anode of the last valve the grid bias 
should be —6 for a DEs5 and 12 or 18 fora DESA. 

If other valves are to be used it is worth while to 
remember that a valve having a fairly high amplification 
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20-1800 Metres.— 


factor should be used as the 
detector, while the valve in 
the first stage may have an 
impedance of the order of- 
30,000 ohms with the par- 
ticular type of transformer 
: employed. For the last 
stage a valve suitable for 
working into a loud-speaker 
should be used; that is, a 
valve having an impedance 
of not over 10,000 ohms for 
the average 2,000 ohms loud- 
speaker. 

It should be noted that 
the SP18 green spot valve 
requires a filament voltagc 
of only 1.8, and its filament 
rheostat should be handled 
carefully. The value of this 
rheostat should be adjusted 
for the particular type of 
valve that is to be used as 
a detector. „A DER works 
quite well, and so does a 
valve of the .o6 H.F. class. 

Whenever possible, valves 
should be tried with a view 
to selecting those which are 
the most quiet, for, after all, 
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the usefulness of a signal is its strength and. clearness. 


as compared with the background of noise which unfor- 
tunately is usually present in greater or lesser degree. 
An anode battery of ample capacity should also- be used, 
and it should be as nearly noiseless as possible. In this 
connection it may be said that it is productive of better 
results if a separate H.T. battery be used for the detector, 
especially so far as reception on the short waves is 
concerned. 


There is also a tendency for the H.F. currents to pass” 


through the set to the telephones, and to be applied to 
the input circuit through the hands of the operator. This 
is more noticeable on a two- than a three-valve set, the 
effect being absent on the set illustrated here. Those dis- 
.pensing with the third valve may find the effects a 
nuisance, and a partial remedy is to connect high- 
frequency chokes about an inch in diameter and wound 
with No. 30 D.S.C. or finer wire in the grid lead— 


1 Ebonite panel, 12in. x 10}in. x }in. 

1 Baseboard, 12in. x 10in. x }in. 

4 1 mfd. Mansbridge condensers (T.C.C.). 

1 0:125 mfd. Mansbridge condenser (T.C.C.). 

1 0:001 mfd. fixed condenser (Dubilier). 

1 0:0003 mfd. plug-in condenser with clips (McMichael). 

1 0.0003 mfd. fixed condenser (Igranic). 

1 Neutralising condenser (Gambrell). 

1 0:00027 mfd. tuning condenser, 
(Burndept Wireless), 

1 0.0001 mfd. tubular wire-wound condenser (Marconiphone). 

I Potentiometer (Burndept Wireless). 
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Fig. 15.—Another view of the set, in which practically the wid of the parts can be seen. 


-between the grid coupling condenser and the grid of the 
second valve. A certain cure is to cover the telephone 
cord with a layer of No. 26 copper wire and to connect 
this wire to the metal part.of the earpieces and to negative 
L.T. or earth. It would be better if the telephone cord 
were covered with a flexible metal covering. 

Much can be done to eliminate the trouble by using 
short aerial and earth lead-in wires, and by connecting 
the filament and H.T. battery with short wires Arrange 
for the leads to be at the back of the set, the aerial wire 
being at the side. This wire should not hang near the 
grid coil, or the coupling between the aerial and grid 
circuit may be above that required for the best results. 
The coupling required is an exceedingly small one. 


— Jn certain instances the operation on the short waves is 


improved by connecting the earth wire through a small 
condenser, or by not connecting the earth at all, leaving 
only the capacity of the batteries to earth in circuit. 
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MATERIALS USED. 


2 Filament rhécdtale, values depending on valves to be used 
(Burndept Wireless). 

1 2 megohms grid leak with mounting (Dubilier): 

1 0:5 megohm grid leak with mounting (Marconiphone). : 

J Cosmos 100,000 ohms anode resistance with mounting 
(Metro-Vick Supplies). 

1 Intervalve transformer (Ferranti). 

3 Antipong valve-holders (Bowyer-Lowe). 

2 Accuratune slow-motion dials. 

12 Terminals. 

Materials for reaction and grid coils. 
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20-1,800 Metres..— 
This scheme is not altogether to be recomunended, iow: 
ever. 

For short wave reception an aerial which is not too 
large should be used, with a good earth or counterpoise. 
It is certainly worth while to experiment with the length 
of the top of the aerial, a roo ft. aerial being cut down 
to óo-70 ft. An aerial of this size will be quite effective 
on the broadcast wavelengths, and will usually markedly 
increase the selectivity of the receiver as compared with a 
rooft. aerial. 

It should be noticed that the tuning condenser and 
reaction coils are controlled by slow motion dials. These 


TABLE I. 


For DETERMINING THE WAVELENGTH, Frequency anp L.C, 
VALUE oF RADIO FREQUENCY CrnculTs. 


(L. is in microhenries and C. in microfarads.) 


Wave- 
L.C. length. | Frequency L.C. 
Metres. | Kilocycles. 


Wireless 
| World 


-0000282 


30,000.00 2,000.00 .006335 
27,273.00 -0000340 |. 1,935.00 .006760 
25,000.00 .0000405 1,875.00 .007204 
23,076.00 .0000476 1,818.00 .007662 
21,426.00 .0000552 1,765.00 .008134 
20.000.00 .0000634 1,714.00 -008620 
18,748.00 .0000720 1,667.00 009120 
17,646.00 .00008 13 1,622.00 -009634 
16,667.00 -0000912 1,579.00 -01016 
15,788.00 9001016: 1,538.00 01071 
15,000.00 .0001126 1,500.00 01126 
14,284.00 .0001241 1,463.00 -01183 
13,635.00 |. .0001362 1,429.00 01241 | 
13,042.00 0001489 1,395.00 .01301 
12,500.00 0001622 1,364.00 O13 
12,000.00 0001755 1,333.00 01425 
11,538.00. 0001903 1,304.00 .01489 
11,110.00 0002052 1,277.00 -01555 
10,713.00 0002207 1,250.00 .01622 
10,343.00 0002366 1,255.00 .01680 
10,000.00 0002533 1,200.00 -01760 
9,374.00 0002883 1,177.00 .01831 
8,823.00 0003255 1,154.00 .01903 
8,333.00 .0003848 1,132.00 -01977 
7,894.00 .0004065 1,111.00 .02052 
7,600.00 -0004503 1,091.00 .02129 
7,143.00 .0004966 1,071.00 2207 
6,818.00 -0005446 1,034.50 -02366 
6,522.00 -0005960 1,017.00 | .02450 
6,250.00 -0005485 1,000.00 .02533 
6,000.00 -000704 967.70 .02705 
5,454.00 .000852 937.50 02883 
5,000.00 -001014 909.10 -036066 
4,615.00 .001188 822.40 .03255 
4,286.00 .001378 857.10 .03448 
4,000.00 .001583 833.30 .03648 
3,750.00 .001801 810.80 .03854 
3,529.00 .002034 789.50 .04065 
3,333.00 .002280 769.20 | -.04277 
3,158.00 .002541 750.00 .04503 
3,000.00 .002816 731.70 .04733 
2,857.00 .003105 714.30 .04966 
2,727.00 .003404 697.70 -05204 
2,609.00 003721 681.80 .05446 
2.500.00 .004052 666.70 -05700 
2,400.00 .004397 652.20 05960 
2,308.00 .004757 638.30 .06219 
2,222.00 .005130 625.00 06485 
2,144.00 .005518 612.20 .06759 
2,069.00 .005919 600.00 07039 


truly remarkable one. 
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dials should be the best that can be afforded, as it is quite 
essential that delicate adjustments can be made with ease. 
If the reader has a condenser of known value it is 
possible for him to calibrate his receiver—in a rough sort 
of way, it is true. In the case of the short waves, a coil 
should -be made up from the details given in Tables 1 
and 2, so that with the tuning condenser the wave- 
length is a known value within the limits of the accuracy. 
of the condenser and coil. If the receiver is. now caused 
to oscillate freely and the ‘‘ wavelength: unit ’’ is held 
somewhere near the receiver, a noise will be heard in the 
telephones when the grid circuit is brought into tune. 
The setting of the condenser for a given wavelength ‘is 
then recorded. Other coils and condensers of known 


TABLE II. 
Stzzs oF Sport Wave Corts Wounp wiru No. 16 WIRE. 


Turns, | Dia. of |Inductance| Turns, Dia. of |Inductanoce 
Spaced Coil. Micro- Spaced | Coil. Micro- 
8 per in in henries. | 8 perin. | in. henries 
6 3 3.5 6 2.25 
7 3 5.0 8 3.0 
8 3 6.0 10 4.5 
9 3 7.25 12 5.75 
10 3 8.25 14 7.5 
12 3 11.25 16 9.0 
14 3 13.75 18 10.5 
16 3 17.0 
18 3 20.0 
TABLE III. 
Derarns oF TUNING AND Reaction Cols. 
Wave- Reaction Coil. Grid Coil. 
length | 
Range. Length 
Metres Turns. | Dia. Turns. | Dia. of 
Winding.. 
30—95 | 5 of No.} 2” 1] of 24” | About 2” 
30 D.S.C. No. 16 
300—500 | 35 of No.| 3” | About 3”| 55 of 25” | About 3” 
. | 34 D.S.C. No. 26 
D.S.C 
1000—2000, 80 of No. | 3” | About 1” | 230 of | 4” j| About 3” 
34 D.S.C. No. 34 
D.S.C ‘ 


value may be made up and their wavelengths found from 
the tables, and thus the receiver can be roughly calibrated. 
This will be a great help when first the receiver 1s used 
for the reception of really distant transmissions. If a 
reader who is not accustomed to short waves is keen on 
the idea, he might get a friend who has received the 
foreign stations to give him their posilions on a wave- 
length unit. 

After having made and tested the receiver the writer 
hopes that the amateur will agree with him that there is 
nothing difficult in making an "effective receiver for short 
and long wavelengths—prov ided a little care is taken in 
its construction. The receiver has been thoroughly tested, 
and, in spite of (or is it because of ?) its simplicity, is a 
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SHORT-WAVE TRANSMISSION THEORY. 


* 


Refraction and Absorption in the Upper Atmosphere. ! 


By PROF. E. V. APPLETON, M.A. D.Sc. 


I the earliest days of wireless we might say that 
theory preceded practice, for Maxwell’s electro- 
magnetic theory preceded Hertz’s experimental de- 
tection of electric waves. But since those early days 
the reverse state of affairs has usually obtained. Practice 
has usually out-distanced theory, and the wireless 
engineer has almost always been able to achieve more than 
he could understand. Particularly has this been the case 
in long-distance wireless transmission. When Marconi 
first signalled to America, Lord Rayleigh: promptly asked 
how it was that the electric waves could manage to bend 
round the protuberance of the earth. The mathematicians 
calculated how strong the signal intensity should be in 
cases of long-distance transmission, and, when the 
measurements of Austin were available, Dr. van der Pol 
was able to compare the results of the mathematicians 
with the experimental results. In this way he was able 
_to show that the experimentally observed signal intensi- 
ties were many thousand times the calculated values. 
Obviously there was some influence, other than that of 
diffraction, tending to assist the waves in bending round 
the curvature of the earth. 


The Heaviside Layer. 


The suggestion was made almost simultaneously by 
Kennelly and Heaviside that an ionised atmospheric layer 
would assist propagation in that it would deviate electric 
waves back to the ground where they might be detected. 
There has, however, been a good deal of opposition to the 
ionised layer theory in recent years, particularly in Ger- 
many and America. It has been stated that the bending 
of the waves round the earth is quite natural, since the 
waves start from the transmitter with their feet on the 
earth, so to speak, and that there seems no reason why 
they should leave it. Such objections, of course, com- 
pletely ignore the results of the diffraction calculations 
and so can hardly be entertained seriously. Much more 
sympathy can be extended to other objectors who have 
asked for a more direct 
proof of the existence & 
of the layer. Such a 
proof was sought re- 
cently by Smith-Rose 
and Barfield, who, in 
‘some very accurate GROUND = 
experiments with tilted “STs TT 
Hertzian 
and coils, attempted to 
detect the presence of 
down - coming waves 
at a receiving station. | 
Smith-Rose and Barfield found that due, no doubt, to 
the presence of the reflected wave from the ground they 
were unable to get any evidence of down-coming waves 
such as must exist if the Heaviside layer theory is correct. 
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Fig. 1.—Mirage produced on a = 
hot day by refr&ction of light 
rays near the earth’s surface. 
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At the end of their paper (Experimental Wireless, Sep- 
tember, 1925) they say that ‘‘ adequate experimental 
evidence on the existence of the Heaviside layer is still 
lacking.”’ | 


Interference Effects. 


In a recent paper! Mr. Barnett and the writer have 


given a direct experimental proof of the éxistence of the 
ionised layer. With the assistance of the technical staff 
of the British Broadcasting Company (and of Capt. West 
in particular), it wasshown that changing the wavelength 
of a transmitter continuously by a small amount caused 
interference phenomena to be observed at a receiving 
station 80 miles away. This proved the existence of two 
rays. A further experiment showed that during night 
variations the signal variations at the same place were 


relatively greater on a loop acrial than-on a vertical: 


antenna. This was shown only to be possible theoretic- 
ally for a down-coming wave, so that the fact that loop 
fading is greater than- aerial fading is in itself’ a proof 
of fhe existence of the ionised layer. From the relative 


value of the signal variations in the two cases it was pos- 


sible to calculate the angle at which the waves arrive at 
the ground. In the case of 21.0 signals measured at 
Cambridge ‘this angle was found to be 65°9-70°%. 
It is obvious that such figures give us information about 
the height of the layer at night. 


Action of the Layer on Short Waves. 


I have devoted a good deal of my space to the evidence 
relating to the existence of the ionised layer because, in 
short-wave transmissions over even moderate distances, we 
can only explain the results if an ionised layer is assumed 
at the outset. It is easy to show that, for any type of 
waves, bending round obstacles is made less appreciable 
the shorter the wavelength, so that 
ys. with wavelengths of 20-50 metres 
(wi, the bending of the waves round the 

earth must be practically inappreci- 
; w able. Also it is well known experi- 
my + mentally, and the results are in agree- 

h a ment with theory, that the shorter the 
ÆJ wavelength of a transmission the more 
rapidly is it attenuated when the 
waves pass over ground. Thus we 
conclude that, for the short wave- 
soi lengths which have been used by 


o> me, orn t -a 


; s. œ, amateurs in their very successful 
AN A 70, long-distance experiments, the trans- 
Dae Ue ) missions have been brought about 
c y~. 2 solely by the action of ‘the ionised 

; 


2a s J — 


i i ? Appleton and Barnett, Proc. Roy. 
Sees T Soc. A., Vol. 109, p. 621, 1925. 
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Short Wave Transmission Theory.— 


layer. It is therefore obvious that if we wish to under- 
stand why short waves have been so successful, we must 
enquire more closely into the action of ionised gas on 
the electric waves passing through it. 


The ‘‘ Inverted Mirage. 


It was shown some years ago by Dr. Eccles that we 
can explain the action of the upper ionised layer if we 
take into account the variation of refractive index of 
the layer. We can most easily understand Dr. Eccles’s 
argument if we consider first a phenomenon which is 
somewhat similar and which is well known. It is known 
to most people that on very hot days an inverted image 
of distant objects can sometimes be seen in the ground. 


pak v: as x: S 
Fig. 2.—Refraction of wireless waves by the ionised oo of the 
upper atmosphere. 
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The phenomenon, which is known as a “mirage,” is 
most often seen in the desert, but can easily be repro- 
duced in the laboratory. The explanation of the effect 
is that near the surface of the sand or ground the air 
is very hot, and thus its refractive index is smaller than 
that of the layers of air above it. Now it is a well- 
known law of optics that a ray of light, which reaches 
a medium of lower refractive index than that of the 
medium in which it is travelling, is bent away from the 
normal. Thus in the case of the mirage the path of the 
light 1s as shown in Fig. 1, being bent away from the 
vertical when it reaches the layers of low refractive index 
near the ground. The eye, not being cognisant of the 
turning of the ray near the ground, “sees the image of 
the tree apparently under the ground. 

Now let us consider the analogous wireless problem. 
It was shown by Dr. Eccles that if the ionisation in- 
creased as the height increased in the atmosphere, we 
should have a very similar state of affairs for the much 
longer wireless waves. As the ionisation increases, the 
refractive index of the medium for electric waves de- 
creases. Thus, as the wireless ray TM from a trans- 
mitting station, T (see Fig. 2), reaches the layers of 
lower refractive index, it is bent away from the vertical 
and ultimately bent back to the ground, where it reaches 
the receiver R. We thus look upon the process as one 
of refraction rather than reflection, and it is by this 
process that we think short wave reception is carried out. 


Absorption of Different Wavelengths. 


In cases of ionic refraction as described above absorp- 
tion of the waves always accompanied the process of 
bending. We can easily understand this must be so if 
we consider the impacts between the electrons and the 
„gas molecules. Under the action of the electric forces 
in the waves the electrons are caused to vibrate, and when 
they make a collision with a molecule they give energy to 

A 26 


Wireless. 
World 


DECEMBER 23rd, 1925. 


it, which process simply means that energy is communi- 
cated from the waves to the molecules of the gas, and is 
thus turned into heat. It is clear that the absorption of 
the waves will thus be smaller the lower the pressure of 
the gas through which the waves travel, since in a very 
attenuated gas the number of collisions would be small. 
Also we can see in a general way that with short waves, 
and. thus very high frequencies, the electron can make 
many vibrations between the times of two collisions, so 
that the absorption is very much reduced. For the very 
short waves of light the absorption is clearly reduced to a 
very small amount. 

Fortunately we are able to state exactly the amount of 
absorption per unit length of path in the case of short 
waves. The absorption factor a is given by the equation 


R aL 


where f is the frequency of the electron collisions with 
the air molecules and #/2x is the frequency of the waves. 
K is constant for a given electron density. The reduction 
in amplitude in travelling a distance x is given by e-** 
and is specially marked when a is large. We must 
thus consider how a varies with different conditions. The 
most important point to be examined is the variation of 
a with frequency, or, in other words, with wavelength. 
A simple calculation shows that there is a marked decrease 
in absorption when the angular frequency # is increased 
beyond the collisional frequency of the electrons f. 
This means that for waves travelling in the atmosphere at 
a given height there will be a marked reduction in absorp- 
tion when the wavelength is reduced through a certain 
critical value. To illustrate this we may consider a 
purely imaginary case in which f, the collision frequency. 
is taken at 6 x 10’. The variation in the absorption 
with different wavelengths in such a case is illustrated in 
Fig. 3, where it is seen that the reduction of aoe 
is specially marked below 50 metres. 

It must be pointed out that the use of shorter waves 
tends to increase signal strength apart from the reduction 


ABSORPTION 
FACTOR 


o 50 


100 


WAVELENGTH IN METRES 
Fig. 3.—Variation of atmospheric absorbtion with wavelength. 
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of atmospheric absorption. As soon as the function 
of an aerial was properly understood it was realised that, 
for a series of transmitters with the same metre-amperes 
but of different frequencies, the radiation fields would 
be proportional to the frequencies. But I do not think 
that this factor alone explains the extraordinary low 
attenuations experienced in short-wave transmissions. 
The reduction in atmospheric absorption is almost certainly 
the deciding factor. 
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Short Wave Transmission Theory.— 


To work out a complete theory of atmospheric influ- 
ence on short-wave transmission is, however, impossible at . 
So many factors (é.g., exact height of and 


present. 


e . e . a a i 
variation of ionisation in the layer) are unknown. 
information on the practical side is very meagre. 
We know that enormous distances are covered by short 


General Notes. x 

The German station K4LV has now been 
- working for two months, and during that 
time has been in communication with 82 
stations, including several in the U.S.A., 


when using an input of only 9 watts. © 


Since November 8th the power has been 
increased to 14 watts. iommmunicalions 
may be sent via “Journal des 8,” Rugles, 
Eure. 

oooo 


Mr. E. J. Simmonds (G20D), Gerrards 
Cross, has established two-way telephonic 
communication with a station in Hong 
Kong, the strength of his signals being 
about R8 on a wavelength of 45 metres, 
and those of the China station about R7 
on 35 metres. The input at 20D was 
100 watts. 

0006 

Mr. F. R. Neill (G5NJ), Whitehead, 
Co. Antrim, established communication 
on Saturday, December Sth, with 8QQ, 
Saigon, French Indo-China, using 100 
watts input. He has also worked 
with many stations in Australia, New 
Zealand and America. : 

0000 


Mr. W. A. S. Butement (G6TM), 127, 
West End Lane, N.W.6, reports two-way 
working with OA6N, Cape Town, on 45 
metres and with an input of Jess than 60 
watts, the strength of signals being re- 
ported as R4. He has also received 
Japanese 1PP on about ¿6 metres on 
December 9th, 10th, and 11th. On the 


latter occasion good speech and music | 


were received. 
0000 


Mr. S. K. Lewer (G6LJ), West Hamp- 
stead, also reports having heard both sides 
of a communication between JiPP and 
HU6DCF, Honolulu, at 8.20 a.m. on 
December 10th and the speech and music 
on December 11th. He also states that 
several New Zealand stations can be 
heard until 11.0 a.m. and become audible 
again at 3.0 p.m., G.M.T. 


0000 


An American station in the Philippine 
Islands, whose call sign is 1HR, works 
daily at 2 p.m. (G.M.T.) on 20 metres 
with the 6th District in U.S.A., and 
usually calls CQ after completion of traffic. 

0000 

Sergt. M. H. Fige, Sialkot, India, is 
now using the call sign FGG in place of 
A50, and will be transmitting after De- 
cember 17th on 34 and 105 metres. He 
hes already worked with A2CM and 
M1DH on the latter wavelength. 


o000 


Mr. F. A. Mayer (G2LZ), Wickford, 
Essex, has been experimenting in the re- 
radiation of B.B.C. programmes on short 
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waves, but very few exact measurements of short-wave 
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TRANSMITTING NOTES | 
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wavelengths, and has been heard by Mr. 
N. W. Gillham, of the Hobart Radio 
Club, Tasmania. This is understood to 
be the first occasion on which a B.B.C. 
programme has been received in Tas- 
mania. 


tof 
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An Unusual Coincidence 

Mr. T. A. Studley, Harrow, writes that 
on November 25th,- when listening for 
anything that might be on the ether, the 


first signal he heard was a weak D.C. note ' 


calling “Studley thanks for your QSL,” 
and found it was an Argentine amateur, 
FC6, whom he had heard only once be- 
fore, and to whom he had sent the report 
which was being acknowledged at that 
moment. 


QRA's Wanted. 

G2ALT, G2BL, G2BN, GSI, G2ZA, 
G5HUG, G5NB, G5QL, G5UN, G6DA, 
G6GU, G6MA, G6NB, G6YU, GFB (call- 
ing GHA), F8TZ, ZIWS, Z2QB, Z4AV, 
4-74, 6-8R, OCML. FW, V2BXT, INCC, 
ICC, HBXB, XGBI, G2VS, G2Ws, 
G5HT, G5RY, G6KX, E1BH, FG6, LS1, 
NPV4, NPB2, O2CTF, TM2, TI2, AP. 
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Calls Heard. 


: Extracts from Readers’ 
Logs. 
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Bedford. 

(During October.) 

English: 2NM (Tel.), 20M (Teleph.), 
2JB, 2VX, 2XV, 2XY, 2DX, 2U0, 2UV, 
2LH, 20D, 2WZ, 2GO, 20F, 2KU, 50L, 
5XA (Tel.), 51.8, 5ST 51D, 5LF, 581, 
5BK, 5PM, 5LB, 6CN, 6YU, 6QB, 6NR, 
6BJ, 6DO, 6AR, 6RW, 6NF, 6TM, 6PM, 
6DO,6KB. American: WHA, WIR, SGC, 
NADM, 1CKP, 1ACI, 1ACK, 1WL, 
IBVL, 1SI, 1PM, 1RD, 2X8, 2CXL, 
2ACY, 2GN, 3BNU, 3AUV, 4RR, 4AM, 
SLF, 5CM, 8AC, 8DAA, 8BWR, BER, 
9DNG, 9EJI. Canadian: 1UW, 2AX, 
2BL, 3KP, 8AL. French: 8PM, 8TO, 
8LB, 8RBP, 8DK, 8RIC, 8GR, 8KGS, 
8CO, 8KI, 8GS, BPKX, 8SOT, 8Bé, 8IL, 
8GI, 8TOK, 8DK, 8AG, 8CAX, 8PKX, 
8JR, 8JA, 8GM, 8TV, 8NA, 8CT, 8WW, 


‘signal intensities have been made. 
amateurs, who first discovered the extraordinary proper- 
ties of these short waves, will not remain content until 
they have included signal measurements in their successes. 
Such measurements will be difficult, but difficulties are 
often welcomed by the enthusiastic. 


I hope’ that the 


8PA, 8BPD. Italian; IRNA,` IRT, 
1BD,. AS, 1TT, 2NT, 1AF, 1MT. 
Dutch: PCMM. PCTT, PDRG, 10PM, 
10GG, 10MS, 10WB. Africa: OCML, 
OCQI. Argentine: RRP, PAZ, RA6, 
AAA. Belgium: U3, D2. Scandinavia : 
SMMZ, 2NM. German: G6. Austra- 
han: 3BQ. New Zealand: 1AB, 7Z. 
Unknown: FW, NPV4, NPB2, OTK, 
AGA, FEAEU, NC, FG6, OIE, KZ, 
REET4, G6K, 7AR, .7VX, 7VZ, NAI, 
JG6, G6, TM2, 6Q, BST, NOUS. Q2, 
TI2, NUE, U3, 7A, 4NJ, 4AH, 4RM. 
All between 20 and 150 metres. 
S. Williamson (G2ACT). 

sacan India. l 

reat Britain: 2AD, 2BZ, 2CC, 2DX, 
2KF, 21Z, 2MM, 2NM (Telephony), 20D, 
2QB, 2RB, 2SZ, 2WO, 2XY, 5DH, 5MA, 
5MO, 5TA, 6AH, 61J, 6RM. U.S.A.: 
1CH, 2WC, 2AGQ, 2AHM, 2CLG, 5BG, 
5QN, 5UK, 6AWT, 6BJX, 6BQ, 6CA, 
6CAE, 6DAG, 6HM, 6TS, 8PL. 9CVN, 
QUA, 9ZT. Holland : PB1, PB3, PCJJ. 
Belgium: D4. Scandinavia : 2CO, 2ND, 
TEC, SMZS. Switzerland:  9AD, 
France: 8DK, 8JA, 8TK. Philippines : 
1AR, 1CW, 1HR, NEQG, NIRX NUQN. 
South Africa: A3E, A4Z, A4V. New 
Zealand: 1AO, 2AC, 4AV. Australia : 
1AK, 2RJ, 2UI, 2WJ, 2YH, 2Y1, 3AD, 
AK, 3BD, 3BK, 3QN, 3TM, 5KW. -Ar- 
gentine : AF1, AF3, DM9. Brazil: 1AB, 
1AP, 1BD, 1IA, 2AE. Indo-China: 
1BT. Hawaii: FX1. Italy: 1RM. 
Mexico: 1AA. Miscellaneous: WIZ, 


' POZ, FM, FW, NPO, NPP, ANE, 


RDW, WPP, WQO, NRL, NEQQ, NSX 
NPN, NISM. 7 ee nea 

On 32 metres. 

G. W. G. Benzie (2BG). 

Weybridge. 

France: 8GI, 8CT, 8DP, 8VU, 8LZ, 
8TH, 8TOK,, 8JU, 8ML, 8JC, STK. 
8EU, 8DK. Italy: 1BS, 1A8, 1CO, 
IMT. Holland: OPM, PB3, QAX. Bel. 


gium: 4RS, 4GB, 4YZ. Switzerland . 
9AD. Finland : 2C0. Northern Ire. 
land: SNJ. New Zealand: JAX. 


U.S.A.: 1YB, 1ZA, 2KR. 

IRG, IRR, 4UC, 8CAX. 
(Short-wava 2-valve set.) 
All on 24 to 60 metres. 


Unknown: 


R. C. Nisbet. 
Thornton Heath. 

(November 22nd to 30th.) 

Spain: EAR6, EAR10, EAR22. Russia: 
RRP. Java: ANF. Egypt: 1BH. 
Mespot: GHB. Philippines: 1HR. 
India: HBK. New Zealand : 2AC, 4AC, 
2NA. USA.: 4FM, SKW, 6EW, 
6CTO, 8G2, 8CES, 8CYI, 9BHT, 9EGU, 
9BJI, 8BY, 8KC. Ete.: 6LF, QO 
(MAO?), OCDJ, NRDM, SGC, NISP, 
6YX, KY5, D7MT, S2NX, S5NF. 

(0-v-0) on 30 to 50 metres. 

Walter A. J. Warren. 
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NEUTRODYNE UNITS. 


In neutrodyne receivers employing 


plug-in units of the type illustrated 
on page 650 of the issue of November 
11th, 1925, a single neutrodyne con- 
denser is connected in the circuit for 
each H.F. 
have to be made every time the unit 
is changed. Considerable time is 
saved if a separate neutralising con- 
denser is mounted in each H.-F. 
transformer unit, when a setting is 
obtained for the particular band of 
wavelengths covered by each indi- 
vidual unit, and no time is lost in 
readjustment of the neutrodyne con- 
denser when changing the wavelength 
range.—A. L. 
o000 


SPIRAL JOINT. 

In experimental work it is very con- 
venient to have some method of 
making temporary joints which do not 
involve the use of a soldering iron. 
The diagram shows a spiral joint 
which is very satisfactory in practice, 
giving 
resistance. wiring, 


The principal 


Spiral joint for temporary connections. 


such as — L.T. and earth leads in 
the receiver, should be twisted up at 
regular intervals to form a close 
spiral consisting of two or three turns. 
Then, if it should be desired to join, 
say, a fixed condenser between two 
different points in the circuit the leads 
from the condenser may be forced be- 
tween the turns of the spiral which 
will hold them firmly in position.— 
R. E. 
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A Section Devoted to New Ideas and Practical Devices. 


DRILLING EBONITE. 


The amateur with limited work- 
shop facilities often finds difficulty in 
drilling the gin. holes necessary for 
standard condenser and filament re- 
sistance bushes. The cutter shown in 
the diagram is quite easy to construct, 
and cuts cleanly and rapidly when 


Cutter for drilling 3/8in. holes in ebonite. 


held in a hand drill in the ordinary 
way. It is necessary to drill first a 
small pilot hole with, say, a No. 6 


B.A. clearance drill before using the | 


cutter, and in general it will be found 
best to drill through from one side 
only. A high speed and light pres- 
sure are desirable, but the pressure 
must not be too light, otherwise chat- 
tering may take place. Everything 
depends upon the soundness of the 
soldered joint between the head of 
the cheese-head screw and the washer. 
The parts should be carefully tinned 
before soldering together in a Bunsen 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 

delails, with rough sketches, where neces- 

sary, of devices of experimental interest 

for inclusion tn this section. A re- 

cetving valve will be despatched to every 

reader whose idea is accepted for 
publication. 


Letters should be addressed to the Editor, “ Wire- 
Ics» World and Radio Reaiw.” 139, Floet Strect, 
London, E.C.4, and marked “ Ideas.” 


“ or blowlamp flame. Cutters of vari- 


ous diameters can be produced by 
clamping the washers on a length of 
screwed rod and filing them down 
while being rotated m the hand drill 
—G. F. 

oo00 


LOUD-SPEAKER HINT. 
The quality of reproduction from 


_loud-speaker movements of the plain 


stalloy diaphragm type can often be 
improved by fixing a puncture repair 
patch to the centre of the diaphragm. 
Prepared patches are obtainable 
which can be at once applied to the 
diaphragm after removing the protec- 
tive disc of paper. The rubber 
patch has the effect of introducing 
damping and altering the distribution 
of anodes in the vibrating diaphragm. 
rs a oooo 


COMBINED GRID CONDENSER AND 
LEAK. 

Variable grid leaks of the type em- 
ploying a short ebonite tube to con- 
tain the resistance element may be 
converted to a compact unit including 
the grid condenser by the method 


= shown in the diagram. A rectangular 


piece of copper foil, approximately 
thin. x 1ĝin., is cut with a project- 
ing tag at one side for connection to 
the end terminal screw of the grid 


COPPER FOIL 
Combined grid condenser and variable 
grid leak. 


< 


leak. The sheet of foil is then 
wrapped round the ebonite tube and 
secured with shellac varnish, thus pro- 
viding a capacity approximating to 
0.0003 mfd. between the end terminal 
plate and the screwed rod passing 
down the inside of the tube.— 
F. C. R. 
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TR A È .. 


The Interesting Story of how Communication was First Established on 
Short Waves between England and Mesopotamia. 
By FLIGHT-LIEUTENANT R. F. DURRANT, A.P.C., R.A.F. (GHH). 


OTH the amateur and professional experimental 
radio world have been so busily engaged in collect- 
ing data on the waveband 15 to 100 metres, that 

I offer no apology for intruding on this subject and 
setting down my experiences, obtained in the atmospheric- 
laden ether of Iraq (Mesopotamia). My work extended, 
geographically, from Basrah, in the Persian Gulf, up 
country to Baghdad, and more particularly in the Mosul 
Vilayet. 
sector of swamp country to work over for radio communi- 
cation; it is here that static and atmospherics of the 
‘* grinder ” type, originating in the Indian Ocean, appear 
with venomous regularity, rendering urgent communication 
on the higher wavelengths at times slow and inaccurate. 

When I left England in 1923, experimental long 
range, short wave work was entirely confined to a few 
British and French experimenters carrying out nightly 
tests with the United States of America on 100 metres 
and above, and, as far as I am aware, communication had 
not been established with any experimenter East of Suez. 
It was with the object of investigating the strength, fading 
effect, etc., of signals on short waves from Europe, and 
also to ascertain the strength of static on a waveband of 
70 to 100 metres, that the first receiver was constructed. 


. The Receiving Equipment. 


As an aerial, I had two 3oft. field masts, 45ft. apart,. — 


and a four-wire equally spaced counterpoise on spreaders 
directly underneath the aerial, the antenna consisting of 
a four-wire sausage on 8in. spreaders, and the lead-in, 
which was 2oft. in length, ran direct to an ebonite tube. 
On one side, practically against the aerial, was a bamboo 
matting fence, and scattered around were buildings, 
mostly with tin roofs. 


14 


At Basrah, in Southern Iraq, one has a large _ 


The receiver used was, the ordinary aperiodic aerial 
arrangement with tuned secondary and reactance. Owing . 
to the abserice of suitable coils or proper formers, and in 
order not to waste time obtaining supplies from England, 
circular cardboard boxes were used, wound with 28 
D.C.C. wire. Condensers, also, were a problem, as the 
only available were of an obsolete pattern of 0.01 to 1 
jar (0.001 mfd.) capacity. Crude wooden handles were 
fitted to avoid body capacity effects. It was with great 
curiosity that I spent a memorable night and dawn in 
sweeping around trying to intercept a definite call sign. 
One valve was used, an ordinary dull emitter, which took 
normally 20-40 volts H.T., but the set could not be 
persuaded to oscillate unless H.T. of the value of 80-90 
volts was applied. 


First English Station Heard. 


After several hours a steady R7 note was heard, which 


turned out to be SMYY (Vaxholm, Sweden), using, it 


was afterwards verified, an input of 30 watts on go 
metres. Hardly had I copied his call-sign ere G5NN 
came through, and I had the great satisfaction of inter- 
cepting in Iraq the first British station. Nightly watches 
were kept, and G2NM and G2l.Z came on the scene, 
followed by others whose call-signs follow. 


The Transmitter. 


Steps were then taken to rig up a transmitter, and the 
following very roughly improvised gear was wired up. 
using a direct-coupled aerial. circuit, with aerial coil and 
reactance both on cardboard formers wound with 
seven stranded 22 bare copper wire. High tension sup- 
ply was obtained from a D.C. motor generator giving 
1,000-1,500 volts run from the lighting mains. The 
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Short Wave Working with Iraq.— ; 
transmitting valve was rated at 250 
watts, and a 14-volt accumulator sup- 
plied the filament heating current. 
No yreat hopes were entertained of 
reaching farther than 1,000 miles with 
this extraordinarily primitive appara- 
tus. One week’s tests were arranged 
with G5SNN, and in the early dawn 
(oz00 G.M.T.) I had the great satis- 
faction of hearing him telling me I was 
quite readable, the signals at the British 
end growing steadily in strength while 
the sun was rising in Iraq. During 
this first test, which was the first time 
direct two-way wireless communication 
between England and Iraq had been ob- 
tained, the atmospherics were too fierce 
to read signals on the higher waves, and 
although reception was difficult on the 
one valve, cach word was only sent 
twice, and at the finish, as the atmo- 
spherics dwindled with the sun rising, 
each message was sent once only. These 
tests were satisfactorily carried out 
without interruption for one week. 
After this, regular nightly watch was 
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maintained, and commun‘<ation estab- _ The aerial is supported by two 3uft. masts 45ft. apart. A four-wire cage is used, 
lished with G2NM and G2LZ, both | ee ee 

gentlemen giving me the greatest assistance with various Times of Working and Atmospherics. 
improvements and in the conducting of tests to determine Owing to the fact that the British stations were unable 
the most suitable wavelengths. | to transmit during broadcasting periods, some very. valu- 


As soon as regular communication was a nightly occur- able data were not able to be obtained. There was not | 
rence, investigations were made to find the periods for another short-wave set within a thousand miles, and I 
reliable work during the twenty-four hours. was entirely reliant on the British experimenters for all 
information. From Decem- 
ber to March, communication 
was usually opened up at 
1815 G.M.T. (9.15 p.m. in 
Iraq), on 90 metres, though 
this could only be carried 
out until stg900 G.M.T., 
owing to the, British stations 
having to close down for the 
B.B.C. transmissions, the 
next available period being 
usually 2300 G.M.T., or 2 
a.m. from me. Signals from 
Great Britain were always 
R6 to RZ at 1815 G.M.T. 
At 2300 G.M.T. this 
strength would increase to 
Rg flus, and they would 
reach their maximum at 0130 
G.M.T., after which period 
they would go to R7 and 
finally fade out at o530 
G.M.T., when it had been 
sunlight for three hours in 
Mosul. 

It was at first thought that 
atmospherics in Iraq would 


Flight—Lieutenant Durrant at the ke t GHH. Theim ; at of the uipment ıs readil er 
g s ý een ee re rier i aa py be sufficiently moderate on low 
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The short wave receiver, presented to the autbor by G2LZ and G2NM 


waves to ensure continuous communication with the United 
Kingdom every night. I had great hopes that this would, 
be the case, and everything during December, January, 
February, and March pointed to that end, but with the 
advent of the summer it was found that there were cer- 
tain nights when atmospherics were too strong to read 
U.K. on any wave from 20 to 100 metres. _ The percent- 
age of ‘‘ bad air” nights was, however, comparatively 
very few. 

Only those who have listened-in around the Equator 
and South America will realise what I mean by X’s. It 
is no exaggeration to say that, with a three-valve receiver 
and with the telephones on the table, X’s can be heard 
one hundred feet away. They are at their maximum at 
night, but herald the approach of a sandstorm during 
the day, and often continue throughout the twenty-four 


hours. Their minima, as measured by D.F., were N.E. 
or S.W. | : 


World-wide Working. 


The first tests with Great Britain were always carried 
out on waves varying from 82 to 95 m°tres. 
also kept directly the sun was slipping below the horizon, 
and to my astonishment» Australian and New Zealand 
stations could be heard ‘‘ tuning up ”’ and giving pre- 
liminary calls. They would then fade out for two hours 
and reappear two hours after sunset, when communication 
was opened up with A3BD and A2BQ, and New Zealand 
2AC, 4AA, and 4AK. These stations would fade out 
about 1930 G.M.T., and, strange to relate, could never 
be heard at sunrise in Iraq, but only at sunrise in 
Australia. 

The best low-power results were always obtained with 
Finland, all stations being workable each way on 12 to 
20 watts. The operators were mostly students in 
military colleges. 

The average power of GHH was 100 watts. Let me 
remark that, of the many English stations read, it was 
only with stations possessing a steady, clear note, like 
20D, 2NM, and 2LZ, which could be read through the 
static. An amazing frame aerial test was carried out with 
G6KK, who, with 12 watts input using an 8ft. square 
frame, was situated on the first floor of a three-storied 
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house in Blackpool. He was worked 
for several hours, being received R5 on 
two valves. On switching over to his 
ordinary outdoor aerial, the received 
strength was only two points higher. 

A look-out was then kept for U.S.A., 
and signals were first exchanged with 
that continent through 1ABS and 1PL 
and 4OU. U.S.A. is audible from 
2100 G.M.T., maximum signals being 
received at 0330 G.M.T. ” 

Nova Scotia rapidly followed, and 
Major Borrett, C1DD, and C1AR came 
in very well, usually at dawn. The - 
„Hamilton Rice Expedition, 3,000 miles 
‘up the Amazon, was intercepted many 
times (SA WJS). 

The only Russian on the air was 
1FL, who is at Novgorod. 


Reducing Power Tests. >° 


Aerial . radiation on 100 watts was 0.9 amp. 
Reducing power tests were then tried with Gs5MO, 


Cards from several well-known 


Another view of the transmitter. 
stations adorn the wall. 
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Short Wave. Working with Iraq.— 

G2LZ, aad G2NM, all of whom. could read me 
R3 when I was using an input of 20 watts. It is 
. Interesting to note that while I was working on 100 
watts to England, using a directly coupled aerial circuit, 
the main station only a quarter of a mile away (short- 
and long-wave aerials running parallel) experienced no 
interference while using a three-valve direct coupled re- 
ceiver and listening to the majority of the B.B.C. stations 
on an auxiliary aerial. Bournemouth and Newcastle 
were exceptionally good, but 5X X, despite its power, was 
not received so strongly or consistently. KDKA on 
66 metres was very useful for calibrating our short-wave 
receiver. 


The Humorous Side., 


The situation was not without humour, particularly in 
view of the fact that in giving my QRA it never seemed 
to strike the average experimenter that Mosul was in 
the East, especially as its commercial call-sign began 
with a ‘'G.’’* The first gentleman to point out to me my 
obscurity was a well-known Swede (whose call-sign shall 
not be disclosed). The log read as follows :— 

SwepE: QRA. 

I: QRA, Mosul, Iraq. 

Swepe: Where is Iraq? 

I: Mesopotamia. O.M. 

Swepe: Where is Mesopotamia? 

I: (With motor humming and wondering what on earth to 
say on the spur of the moment.) Near Baghdad. 
(Thinking he must know of the Thousand and One 
Nights.) - 

SWEDE (after a pause): Where is that? 

I (in despair): Up the Persian Gulf. 

SwepnE: R, TKS, FB (Fine Business) OK, etc., etc. 

Here is another incident ; it was 3 a.m. with me when 

a steady call came through on 90 metres. I replied, 
and the fingers on the key in England said GE.OM UR 
VY OK, etc., and then the startling announcement : “4 
am in bed, O.M.” Thinking my co-optimist was in 
bed sick, I replied: ‘“ Not very ill, I hope.” ‘‘ Oh, 
no,” came the cheerful reply, ‘‘ I’ve merely got a relay 
and the transmitter is downstairs.” Such are the ways 
of the enthusiast. 


Is 40 Metres the Best Wavelength ? 


The great problem that awaits solution is on what 
wave can continuous day and night communication on 
low powers be carried on over distances of 3,000 mites 
and over. As I have previously stated, 70, 80, 90, and 
100 metres were all equally efficient with darkness at 
either end or the other—but with daylight completely in 
between, signals fade right out on this waveband. Quite 
recently daylight communication has been established 
between Mosul and G2L7 in the United Kingdom on 23 
metres, but insufficient time has elapsed to enable me to 
prove that this is completely successful for the whole 
of the 24 hours. 

That it will be on a waveband slightly below 40 metres 
is my firm conviction, and perhaps before these words 
are in print the effurts of the British experimenters will 
have proved it. 
would we have thought five vears ago of securing direct 
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nightly communication between England ‘and Mesopo- 
tamia with stations whose aerials are scarcely visible 
and whose power and equipment could be installed in a 
telephone call-box. 

I attach a list of stations worked. My heartiest 
thanks go out to them all, as by their co-operation and 
help, a great deal of useful data has been obtained. 

I have proved by experiments that wavelengths of the 
order of 70 to 100 metres follow the ‘‘ Heaviside ” layer, 
and are dependent upon the density of that medium as 
regards range. Below 70 metres, the waves appear to 
shoot off at a tangent, and stations coming in the effec- 
tive ‘‘ reflected ’’ zone are in good communication. 
Experiments showed that A and B could communicate 
over 3,000 miles by day on 23 metres, but C and D, who 
were situated in a direct line between A and B, at 500 
and 1,500 miles respectively, could not hear A or RB. 
stations. 

Telephony from G2NM came through consistently on 
40 metres from June onwards. Mr. Gerald Marcuse’s 
cheery voice greatly helped to banish loneliness at this 


outpost of Empire. 


Short Wave Calls Heard and Worked. 


England : 2JF*, 2KF*, 2LS*, 2LZ*, 2NC, 2NN*, 2NO, 20D*, 
20M, 2SH*, 28Z, 2WJ*, 2X A, 2DB*, 2NJ*, 2FM*, 2RB, 2DX, 
2CC, 2FU, 2WD, 2VS. 2FN. 2KZ, 2RB, 2IN*, 2KW*, 2GK, 
2MQ*, 2YQ*, 5BV. 5MA*, 5MO*, 5NN*, 5QV*, 5RZ*, 5SZ, 
SLF*, 5UQ, 5TZ, 5XL, 6NF*, 6LW, 1GH*, 6TD, 6VP, 6TM*, 
6UV*, 6RM*, 6KK* (frame aerial 12 wts.), 6NH*. 

America: 1AAL, 1ABS*, 1BHM, 1CMP, 1KC, 1LW, 1AW, 
1A0O, 1PM*, 1BVS, 1ARY, 1YD, 1BY, 1QV, 1CRU, 1AUC, 
ICRI, 1BZP, 1XU, 1AXN, 2CEE, 2KKP, 2CXVW, 2AX, 2YT, 
2WY, 2AG, 2GK, 2CJB, 2BRC, 2AAN, 2AAA, 2CVJ, 2BGI, 
2WIK, 2ANM, 3BCO, 3BUY, 30Q, 3HH, 3CS, 3BNU, 3CJN. 
SDHK, 3OY, 4IR, 4KE, 4XE, 4EQ, 4JE, 40U*, 4X, 47 Y, 
6CD, 6CSS, 6AK, 70C, 9KR, WPY, WPX, WPG, KDKA, test 
ship LN*. ~ 

France: F8B, F8S, 8QG", 8SM, 8TG, 8DU, 8AQ, 8RO, 
8FC, 8GM, 8FO, 8UU, 8DA, 8BO, 8AB, 8GP, 8XR, 8AZ. 
8DE*, 8DI, 8GO. 8CN, 8GK, 8TK, 8GH, 8EM, 8PL*, 8SSU*, 
8FJ*, 8HSG*, 8HRG*, BMAR*, 8CN, 8NQ, 8CF, 8CT. 8CK, 
8AG, 8MJM*, 8EE*, 8RF, 8YX, 8RIC, 8NK*, 8JBL, 8VX”, 
BHGW, 8UK*, 9BR, 2DE*, MOREL. 

. Holland: PC1*, OLL*, GCCH*, OCTU, NSF, OBA. OAB. 
OFL, ONL, OZN, ONCT, OXF, OZA, OGC*, NSFN. PC7*. 

Sweden: SMYY*, SMZS*, SMYV*, SMBL, SMXV, SMVV, 
SHER*, SMWF. . 

Norway : ORE, ERK}. 

, Australia: 3BD*, 3BQ*, 3BM, 2DS, 2TC, 2YG. 

New Zealand: LAA, 2AC*, 4AA*, 4AC, 4AK*, 

Canada : 1DD*, 1AR*. 

North Africa : 8ALG*. y 

Denmark : 7EC*, 7QK*, 7XX*, 7ZM. 

Finland : 1IM, ICP, 2CA, 2NN*, 2NM*, 2NS*, 2NCB*, 5NQ*, 
2NCA, 2NAB, 3NB. 

Italy: IMT*, 1KX*, 1WB, 1FP, 1AM, 1NO*, 1CO, 3AM, 
SAF*, 3RM. 
=- Belgium: 4AU*, 4RS, 4AS, 4AL, 4SR. 

Russia: OCDEJ, 1FL. 
© Germany : 1CF*, iRB*, XOX, POX. 

South America : SAWJS (Amazon Expedition). 

Switzerland : H9AD*, 9BR*. 

French Indo-China: HVA, 


* Two-way communication. 
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BROADCASTING -ON CHRISTMAS DAY. 

In spite of rumours to the contrary, 
the B.B.C. staff will remain on duty on 
Christmas Day, and a full-time pro- 
gramme will be given. 


ooo00 


LICENCES ON INSTALMENT PLAN. 

To stimulate interest in broadcasting 
among the less wealthy classes, the 
Italian Government has arranged a 
scheme of easy payments. in respect of 
receiving licences. Listeners may now 
pay for their licences at the rate of 
8 lire (about 1s. 4d.) per month. 
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POLICE AND WIRELESS ECONOMY. 


The headquarters of the East Suffolk 
Police are to be equipped with wireless 
for the reception of the B.B.C. time 
signals. A special time signal has 
hitherto been received daily from 
Greenwich, involving an expense of £7 


per annum. 
0000 


ITALY'S NEW BROADCASTING 
STATION. 

Listeners who study Continental trans- 
missions should be on the alert for 
“ Milano 2M1,” this being the regular 
announcement made from the new broad- 
easting station at Milan, operating .on 
320 metres. Although opened _only a 
fortnight ago, Milan has already been 
achieved remarkable success, excellent 
reception being reported in Scotland. 


o00°0 


WIRELESS LICENCES IN FRANCE. 

The new wireless licensing regula- 
tions in France draw a distinction be- 
tween valve and crystal sets. For valve 
receivers the Post Office tax amounts to 
60 francs (about 9s. 6d.) for the first 
year and 50 francs for succeeding years. 
Crystal receivers are taxed at 20 francs 
for the first year and thereafter 15 francs 
per annum. 

A drastic provision is laid down (says 
a Daily Mail correspondent) that listeners 
who are discovered to be pirates will be 
fined to the extent of ten times the 


licence fee. 
0000 


RUGBY TESTS WITH AUSTRALIA. 


Preliminary trials with the giant Post 
Office wireless station at Hillmorton, 


Rugby, have fully justified the hopes of 
the engineers. According to a Sydney 
report the experimental transmissions 
made early on December 12th were re- 
ceived in Australia with “amazing 
clarity.” E ST ey 

It is understood that Rugby will be 
formally opened as a commercial station 
early in the New Year. 


o000 
MR. FORD’S WIRELESS LICENCE. 


The fina] episode in the protracted dis- 
pute between H.M. Postmaster-General 
and Mr. Robert Moffatt Ford on the 
question of the latter’s unlicensed wire- 
less apparatus was enacted on December 
12th, when Mr. Ford was arrested and 
taken to Marlborough Street Police 
Court. On his refusal to pay the £10 
fine and costs for the same amount as 
ordered. by the Marlborough Street 
magistrate on November 26th, Mr. Ford 
was locked in a cell. Half-an-hour later 
he paid the fine and was released. 


PARIS PRESS AND THE MICROPHONE 
The Radio Paris broadcasting station 
is showing unmistakable signs of becom- 
ing what may be described as a ‘‘ speak- 
ing journal.” Three of the mere impor- 
tant Paris newspapers have decided to 
make use of the station for broadcasting 
news and other items. 
oo000 
BERNE RECEIVED IN ARGENTINA. 
Within a month of the opening of the 


Berne ' broadcasting station on November 


19th, enthusiastic reports of reception 
have been sent in from all over Switzer- 
land, Italy, Portugal, Germany, France, 
Czecho-Slovakia and Belgium. Even 
from as far away as Argentina a tele- 
graphic message has been received say- 
ing that the transmission was very 
good. | 

The Berne station which operates on 
302 metres is equipped with a Marconi 
6 kW transmitter similar to the appara- 
tus used in the majority of British 
stations. ; 


RADIO REVELRY. A fiashlight photo of some of the happy throng at Olympia on 
December 15th, on the occasion of the Radio Revels organised by the B.B.C. and the 
Faculty of Arts. 
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CLUB MEETINGS AT CHRISTMAS. 


- The near approach of Christmas is _ 


generally the signal for a momentary 
lull in club activity. An exception is 
shown in the case of the North Middle- 
sox Wireless Club, whose Hon. Secre- 
tary advises us that an ordinary meetipg 
will be held this evening (Wednesday) 
at 8.30. l 
oo0oo0oo0 
FARMERS AND WIRELESS WEATHER 
FORECASTS. 

A plea for a B.B.C. weather forecast 
at an earlier hour than. 10.30 a.m., the 
present time, has been strongly sup- 
-ported by farmers in all parts of the 
country, A symposium of opinions 
solicited by. “The Farmer and Stock- 
breeder ” indicates that the farmers are 
in favour of. a weather transmission at 
8 a.m., which would give more time for 
preparing the day’s plans. 

The extreme value of the wireless 


weather bulletins is warmly emphasised ' 


by all contributors, who state that the 
information given is wonderfully 
accurate. 
oo0oo0o0 

SWEDISH D.F. STATION FOR SHIPS. 

A new marine D.F. station, givin 
reliable bearings up to a distance of 1 
nautical miles, has been established at 
Landsort, on the east coast of Sweden. 
The call sign is SAO. 


oo0oo0o0 


THE KOOTWIJK HIGH POWER STATION 

In the caption accompanying the 
photograph of one of the masts of the 
Kootwijk station in Zhe Wireless World 
of December 9th, the height of the mast 
was erroneously given as 210 ft., 
whereas the actual height is 210 metres, 
or nearly 700 feet. 

ooo0o°o 


CHRISTMAS GREETINGS BY WIRELESS. 

A special schedule of reduced rates has 
been arranged by the Marconi Company 
for the transmission of greetings by wire- 
less to Canada, Australia, New Zealand, 
Pacific Islands, Bermuda, British West 
Indies, and British Guiana. 

To-day (Wednesday) there is still time 
to send a Christmas greeting “via Mar- 
coni” to Canada under the reduced rate. 
New Year greetings for any of the above 
destinations may be handed in at all 
Post Offices and Marconi offices up till 
midnight on December 28th. Messages 
for Canada may be handed in (at Mar- 
coni offices only) up till midnight, 
December : 

The rates to Canada vary from 2s. 6d. 
to 4s. 2d. for a message of ten words 
or less; to Australia and New Zealand, 
6s., with a minimum of ten words. 

oo0°0 


WIRELESS AND THE YOUNG. 
INATTENTIVE Puprt: Yes, sir, I was 
listening, but I heard nothing. 
TEACHER : How was that? 
Pcupit: I was in a silent zone. 
—Radio Electricité, Paris. 
0000 
WIRELESS DEVELOPMENTS IN RUSSIA 
By way of the Russian Information 
Bureau in Washington, U.S.A., comes 
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the news that the Soviet Government has 
formed a State syndicate for the manu- 
facture of wireless apparatus, including 
receiving sets and parts. 

In the province of Moscow some 200 
village reading-rooms have been equipped 
with receivers and loud-speakers for the 
benefit of peasants who cannot afford 
receivers of their own. It is hoped that 
this measure will help to overcome the 
scarcity of trained teachers, wireless 
filling the róle of village schoolmaster. 

0000 


EUROPEAN BROADCASTING STATIONS. 


In the list of European Prodan ng 
Stations which appeared in our issue o 
December 9th the wavelength of the 


A SPANISH STATION.—A view of the 
new broadcasting station at Bilbao, with 
its lofty and well-proportioned masts. 


Milan station should have been given as 
520 metres and the call sign 2MI. Also, 
the power of Brussels (Radio Belgique) 
should have been given as 1.5 kW., and 
that of Karlsborg as 0.25 kW. 
osoo 
CHOOSING THE RIGHT VALVR. 

A trade publication of exceptional 
interest has been issued by the General 
Electric Company, Ltd., under the title 
of ‘“‘Osram Valves for Broadcasting.” 
This handsome forty-eight page brochure 
deals with nearly twenty-five types of 
valve, setting forth particulars of each, 
with operating data and characteristic 
curves. A useful introductory article is 
incorporated which treats of the import- 
ance of choosing the right valve. We 
understand that copies are obtainable 
from The General Electric Co., Ltd., at 
Magnet House, Kingsway, London, 
W.C.2. 
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WIRELESS BOMBING RAIDS. 

Some interesting experiments have been 
carried out in the neighbourhood of 
Portsmouth with bombing aeroplanes 
guided and controlled from the ground 
by wireless. Although- a comparatively 
low power has been used at the trans- 
mitter, the tests have shown that the 
aeroplapes remained under control at a 
distance of fifty miles. 


o0o000 
EXPERIMENTS AT DUBLIN. 
The first experimental transmission 


from 2RN, the new Dublin broadcasting 
station, was carried out with success on 
December 12th, and since then listeners 
in the Irish Free State have been able 
to enjoy a series of test transmissions 
which included the relaying of pro- 
grammes from Belfast and London. 

Mr. Seumas Clandillon, director of 
the Dublin station, hopes to perfect his 
plans so that the official opening may take 
place on January Ist. 

0000 


WIRELESS OPERATORS’ STRIKE. 

A step in the direction of peace in con- 
nection with the strike of wireless 
operators was taken on December 15th, 
when representatives of the Association 
of Wireless and Cable Telegraphists 
attended a meeting of about forty M.P.’s 
at the House of Commons. 

In a statement’ issued afterwards by 
the Association it was said that after a 
keen discussion a committee of three 
Members of Parliament was appointed to 
seek an interview with the President of 
the Board of Trade in order to place the 
views of the meeting before him. Repre- 
sentatives of the Association stated that 
they welcomed the fullest enquiries into 
the facts of the dispute. 

o00o0 


INTERNATIONAL WAVELENGTHS 
CONFERENCE. 

A congress to consider the equitable 
distribution of broadcasting wavelengths 
in Europe opened at Brussels on Decem- 
ber 14th under the chairmanship of Rear- 
Admiral C. D. Carpendale. The 
countries represented were Great Britain, 
France, Belgium, Germany, Austria 
Italy, Sweden, Norway, Spain, and 
Czecho-Slovakia. ' 

The congress was arranged through. the 
initiative of the International Broadcast- 
ing Bureau at Geneva. 

0000 
NEW PARIS BROADCASTING STATION, 

Sunday transmissions on a wavelength 
of 340 metres are being conducted by a 
new broadcasting station in Paris under 
the direction of Etablissements Tex. 
The programmes, which are generally 
given between 4 and 6.30 p.m., consist 
mostly of retransmissiðns from Daventry. 

000 


RECEIVING LICENCES IN CANADA. 

In public appreciation of broadcasting, 
Ontario is an easy first among Canadian 
provinces. During the first nine months 
of this year Ontario issued half the total 
number of receiving licences in the 
Dominion with a total of 32,833. The 
total number of licences issued through- 
out Canada during the period mentioned 
amounted to 64,682, showing an increase 
of 7,823 over the previous year. 
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Wave- Call- 

length. ai 
13.0 metres. POF 
17.0 - NKF 
18.0 s POF 
20-30 Be NAL 
20.0 » NAL 
20.0 = NEPQ 
20.0 a POX 
20.8 s NKF 
22.0 es WIK 
25.0 = 2YT 
25.0 s POY 
25.6 ae NKF 
26.0 — s POX 
26.0 s AGA 
28.0 5 POW 
30.0 i 2XI 
30.6 re NAL 
32.0 ; 2YT 
33.0 s OCDJ 
35.0 5 2XI 
35.0 2: WQO0 
36.0 oe LPZ 
37—40 i NPU 
38.0 : 2XI 
40.0 3 1XAO 
40.0 i NPG 
40.0 $ NRRE 
40.0 R NQW 
40.0 i NAJ 
40.0 n NAS 
41.0 cs NKF 
41.6 5 NKF 
42.0 a PCUU 
43.0 WIZ 
43.0 A NPG 
45.0 4 NPG 
45.0 3 OCTU 
45.0 ik PCMM 
47.0 2 POZ 
490 -p NPM 
49.0 s WHD 
50.0 r NKF 
50.0 js AIN 
51.6 5 WQN 


Station. 
Nauen. 
Naval Lab., Belle- 
vue, Anacostia. 
Nauen. 
Navy Yard, Wash- 
ington, D.C. 
Washington, D.C. 


U.S. s/s. “ Relief.” 

Nauen. 

Bellevue, Anacos- 
tia. 

New Brunswick, 
N.J. 

Poldhu. 

Nauen. 

Bellevue, Ana- 
costia. 

Bellevne, Ana- 
costia. 

Nauen (working 


with Argentine). 

Nauen. 

Schenectady, N.Y. 

Washington, D.C. 

Poldhu. 

Tssv - les - Moulins. 
(Météo Europe 
1008-1028 
G.M.T.) 

Schenectady. 

Rocky Point, N.Y. 

Buenos Aires. 

Tutuila, Samoa. 
- Schenectady, N.Y. 

Belfast, Me. 

San Francisco, Cal. 

U.S. s/s. *“ Seattle.” 

U.S. s/s. “ Mexico.” 

Great Lakes, Ill. 

Pensacola, Fla. 


Nav. Res. Lab, 
Bellevue, Ana- 
costia. 
Nav. Res. Lab, 
Bellevue, Ana- 
costia. 
The Hague(Colonial 
Min.). 
New Brunswick, 
N.J. 


San Francisco,Calif. 

San Francisco,Calif. 

Tunis la Casbah. 
(Météo Tunis 
2130-2250 
G.M.T.) 

The Hague (P.& T.) 

Nauen. 

Honolulu, Hawaii. 

Sharon, Pa. 

Anacostia, D.C. 

Casablanca, Ain 
Bordja. (Mctéo 
Maroc, 0830-0840 
and 1930-1940 
G.M.T.) 

Rocky Point, N.Y. 


Wave- 


length. 


53.0 metres. 


54.0 
54.4 
54.5 
56.0 
57.0 
58.79 
60.0 
60.0 
62.0 
67.0 
68.0 


68.4 
68.4 
70.0 . 
70.0 
70-84.5 


70.5 
71.0 


71.5 


71.25 


71.5 


71.7 
74.0 


75.0 
75.0 


75.0 
75.0 
76.0 
76.0 
17.4 
77.5 


80.0 
81.0 
81.5 
83.0 
84.0 
85.0 

5.0 
86.0 
86.0 


90.0 - 
90.0 
90.0 
92.0 
94.0 
95.0 
95.0 
96.0 
99.0 
100.0 
100.0 
100.0 
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SHORT-WAVE TRANSMISSIONS. 


Few of the stations included in this list undertake transmissions al regular stated hours, and times of working have therefore been 
omitted. Many of the transmissions are, of course. only of a temporary nature for test and research purposes, and in consequence 
it is probable that in some instances the transmissions are now discontinued. 


The Editor would welcome information concerning additions and amendments for inclusion in future lists. 


Call- 

sign. 
NPU 
NBA 
NKF 
WQN 
KFKX 
WQN 
KDKA 
1XAO 
2YT 
KDKA 
8XS 
NPO 


WRB 
WRP 
POX 
NPO 
NERM 


NQG 


Station. 
Tutuila, Samoa. 
Batboa, Canal Zone. 
Bellevue, D.C. 
Rocky Point, N.Y. 
‘Hastings, Nebraska. 
Rocky Point, N.Y. 
East Pittshurg,Pen. 
Belfast, Maine. 
Poldhu. 

Kast Pittsburg, Pen. 
East Pittsburg, Pen. 
Cavite, Philippine 
* Islands. 

Miami, Florida. 
Pinecrest, Florida. 
Nauen. 


Cavite, P.I. 

U.S. s/s. ‘* Los 
Angeles.” 

San Diego, Calif. 

Bellevue, Ana- 
costia, D.C. 

U.S. Training 


Ship, San Diego, 
Calif. 


Bellevue, Ana- 
costia, D.C. 
(Météo Angot 
0330-0345 
GMT.) ` 

Bellevus, . Ana- 


costia, D.C. 

San Diego, Calif. 

New Brunswick, 
N.d. 

Paris. 

Rocky Point, Long 
Island, N.Y. 

LS. s/s. t Pope.” 
U.S. sis. “ Cano- 
Nauen.  fpus.” 
Great Lakes, Hl. 
Quantico, Va. 

U.S. Marine Corps, 

Quantico, Va. 
Lakehurst, N.J. 
San Francisco,Calif. 
Bellevue, D.C. 
Moscow. 
Anacostia, D.C. 
Paris. 


Paris. 
San Diego, Calif. 
New Brunswick, 


N.d. 
Kahuku, Hawaii. 
Kahuku, Hawaii. 
Belfast, Maine. 
Poldhu. 
Peldhu. 
Bolinas, Calif, 
Paris. 
East Pittsburg, Pa. 
Bolinns, Calif. 
New Orleans, La. 
Nauen. 
Schenectady, N.Y. 


Wave- 
length. 


100.0 metres. 


103.0 
105.0 
107.0 
112.0 
115.0 
119-149 


119-149 


120.0 
133.0 
135.0 
137.0 
137.0 
137.0 
137.0 
137.0 
137.0 
140.0 
140.0 
140.0 
140.0 
140.0 
140.0 


142.0 
143.0 
143.0 
143.0 


143.0 
143.0 


143.0 
143.0 
143.0 
145.0 


145.0 
145.0 


146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
146.0 
150.0 


200.0 
202.3 


202.6 
202.6 


Cali- 

sign. 
NAM 
WGH 


WAV 
WWEE 


WWED Stannard 


WJH 
WJX 
WWEB 


WJF 
WWEC 


595 


Station. 
Norfolk, Va. 
Tuckerton, N.J. 
U.B. s/s. “Big Bill.” 
Schenectady, N.Y. 
Belfast, Maine. 
Eiffel Tower, Paris. 


U.S. s/s. ‘ West 
Virginia.” 
U.S. s/s. “* Cali- 
fornia.” 


Belfast. Maine. 
Detro.t, Mich. 
Rochester, N.Y. 
Allentown, Pa. 
Frackville, Pa. 
Hazleton, Pa. 
Williamsport, Pa. 
Wilsonville, Pa. 
Pottsville, Pa. 
Casper, Wyoming. . 
S. Benito, Tex. 
Brownsville, Tex 
Flint, Mich. 
Dearbon, Mich. 
Iron Mountain, 
Mich. 
Charleroi, Pa. 
Oakland, Calif. 
San Feancisco,Calif. 
Baltimore, Mary- 
land. 

Dearbon, Mich. 
Marquette Light 
Station, Mich. 
Rock 
Light Station. 
Washington WJH, 

D.C 


Washington WJX, 
D.C. 

Duluth Range Rear 
Light Stn. Minn. 

Rochester, N.Y. 

Superior Entry 
Light Stn., Wis 

Los Angeles, Calif 

Los Angeles, Caif. 

Los Angeles, Calif 

Culver Citv, Calif. 

Culver City, Calif. 

Los Angeles, Calif. 

Los Angeles, Calif. 

Culver City, Calif. 

Boston, WEY Mass. 

Hollywood, Calif. 

Culver City, Calif. 

Dallas.K VP,Texas. 

Kahuku, Hawaii. 

U.S. 3/8. “Sturgeon 
Bav.” 

Isabela di Basila, 
Philippine 
Islands. 

Harrisburg, Pa. 

Wyoming, Pa. 

Butler, Pa. 
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Prezo-lilectric 


VIBRAT IONS IN QUARTZ CRYSTALS. 


-A Visual Method of Observing Nodes and Antienodes. 


. By Dr. H. KRONCKE. 


Gesellschaft ’’ (‘ The German Physical 

Society ’’), Dr. Giebe and Dr. Scheibe gave a 
striking demonstration of a simple method whereby the 
oscillations’ of piezo-electric crystals can be rendered 
visible. Readers are already aware that mechanical 
vibrations can be set up in a quartz crystal, under the 
QUARTZ 
CRYSTAL 


A T a recent ieta of the ‘‘ Deutschen physikalischen 
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Fig. 1—Quarts oscillator and electrodes 
mounted in vacuum tube. 


influence -of sufficiently high tension electrical oscillations. 
These oscillations, in turn, set up electrical oscillations 
in the quartz crystal, which may assume very high values 
if the vibrations of the crystal are of large amplitude. 
Unfortunately, the occurrence of these vibrations can- 
not be observed with the naked eye. Giebe and Scheibe, 
however, have obtained evidence of their existence in a 
simple manner by placing the whole arrangement, consist- 
ing of quartz crystal and electrodes, in a glass tube, in 


Fig. 2.— Appearance 
of the luminous dis- 
charge on the surface 
of the quartz crystal: 
A, at the fundamental 
coe SRN freque ency: B, at the 
B tbird harmonic; C, at 
the second harmonic 
with the system of 
electrodes shown in 
Fig. 3. 


Lore eee 


which the pressure was reduced by means of an air pump 
to a few millimeters of mercury. In rarefied air, clearly 
visible discharge phenomena are obtained on the upper 
surface of the crystal, under the influence of relatively 
small electric stresses. 

The dimensions of the crystal used by Giebe and 
Scheibe were rocm. x 3cm.x1.5cm. The fundamental 
frequency of the crystal was of the order of 20,000 per 
sccond. The crystal was placed on a narrow metal sur- 
face, which was a little longer than the crystal and of the 
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same width,’ and mounted directly above the upper side 
of the crystal was a second electrode of similar dimen- 
sions. High-frequency alternating. current for a valve 
transmitter was applied to both electrodes, the transmitter 
being fitted with a 25-watt valve supplied with high 
tension current at 600 velts. In consequence of the extra- 
ordinarily sharp resonance ‘of the piezo-electric oscilla- 
tions, special devices are 
necessary, in order to facili- 
tate the tuning of the valve 
transmitter to the natural 
frequency of the crystal. 
This requires a vernier con- 
denser of small capacity, so 
that really sharp tuning may 
be obtained. When the fre- 
quency of the valve transmit- 
ter corresponds with the 
fundamental frequency of 
the quartz crystal a pheno- 
menon of light takes place, 
somewhat as illustrated in 
Fig. 2, A. If the frequency 
of the valve transmitter is 
trebled, ilie quartz crystal vibrates at the third upper 
harmonic, and the discharge has the appearance shown 
in Fig. 2, B. Similarly, one can also render visible the 
sth, 7th, and higher upper harmonics. Giebe and 


TO HF 
OSCILLATOR 


Scheibe have succeeded in observing even the 15th upper 
long. 


harmonic of a quartz crystal rocm. 


TO H.F. 
OSCILLATOR 


Fig. 3.—Arrangement and connections of electrodes to produce 
even-numbered harmonics. 


With the arrangement of electrodes described, the quartz 
crystal can only oscillate at the fundamental oscillation 
or an odd-numbered upper harmonic. It is possible, 
however, by a slight alteration of the electrode arrange- 
ment, to produce and make visible also the 2nd, 4th, 
and other even-numbered upper harmonics. For this 
purpose the electrodes are divided, as shown diagram- 
matically in Fig. 3, and are connected diagonally. The 
phenomenon of light with the second upper harmonic 
is shown in Fig. 2, C. 

Since the phenomena can be so easily observed, they 
will no doubt contribute considerably to the use of piezo- 
crystals as frequency standards. 

ae 
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A Section Devoted to the Practical Assistance of the Beginner. 


A SIMPLE REFLEX CIRCUIT. 


In Fig. 1 is shown what is prob- 
ably the simplest ‘‘ dual amplifica- 
tion °’ or reflex circuit. There is 
only one tuning control, and, con- 
sidering the ease of both assembling 
and operation, the arrangement, 1s 
capable of giving extremely good 
results. Due to the effect of the 
reaction coil, the damping of the 
grid circuit is reduced, and ampli- 
fied H.F. voltages are applied to 


the “crystal for rectification. The 
w O 
a ° ) 
> | ee 
Ke = NS H.T 
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Fig. 1.— A “single tuning control’’ reflex. 
rectified pulses are passed through 
the primary winding (P) of the L.F. 
transformer, are stepped up, ap- 
plied across the grid-filament circuit 
of the valve, and again amplified. 
The main inductance coil may 
have about eighty turns, 3in. dia- 
meter, of fairly heavy wire, the top 
end of which is connected to the 
grid. A tapping for the crystal is 
made at the forty-fifth turn down, 
and another for connection to earth 
at the sixty-fifth turn. The aerial 
is joined to the end of the lower sec- 
tion of the winding, which has about 
twelve to fifteen turns. The re- 
action coil may have some thirty or 
forty turns of finer wire, and is vari- 


ably coupled to the grid end of the 
main inductance. The prospective 
constructor will find that some of the 
parts of a disused variometer (tubular 
type) may be adapted for use here. 
The grid return circuit is com- 
pleted through a biasing battery, 
while the secondary of the L.F. 
transformer is shunted by a small 
fixed condenser to bye-pass high- 
frequency currents. The value of 
this condenser will depend to a great 
extent on the type of transformer 
used, and should generally not be 
larger than 0.0003 mfd. 
= Success with this circuit, as with 
all other reflex receivers of similar 
type, depends largely on the use of 
suitable values of components and 
on the application of a sufficient high- 
tension voltage. 


©0000 
RESISTANCE-COUPLED VOLTAGE 
AMPLIFICATION. : 
Considerable interest has been 


shown in the method of voltage am- 
plification described in The Wireless 
World for September 23rd, 1925. 
Briefly, the novelty of the arrange- 


"ment may be said to lie in the fact 


that the anode resistances employed 
have a very much higher value than 
those used in ordinary amplifiers, 
with the result that the grid volts- 
anode current characteristic curve of 
the valve is flattened out. Not the 
least of the advantages claimed for 
the scheme is that the consumption 
of anode current is almost negligible, 
and that, on account of the small 
emission necessary, the filament may 
be run at a very low temperature, 
giving the valve a long life with 
economy in operation. 

Many readers seem to be-under the 
impression that special valves are 


necessary, but it may be pointed out 
that most high-amplification British 
valves are capable of giving good 
results. | 

It is hoped that the following hints 
will be of assistance to the amateur 
who may wish to construct an ampli- 
fier on this principle. 

The circuit shown in Fig, 2 was 
used for tests, and was arrived at 
after trying out various standard 
British valves and components; the 
values given are rather different 
from those specified in the original 


Fig. 2.—L.F. amplifer circuit with high 


anode resistance. 

article, but were chosen as being 
readily obtainable. The anode volt- 
age was kept constant at 120 volts, 
and a small power valve was used in 
the second position (V.2) with a grid 
bias of 6 volts. The question of grid 
bias on the first amplifying valve, 
V.1, is of some importance; it was 
found that 1f a general-purpose valve, 
such as the D.E.R., was used a 
pressure of seven or eight volts was 
necessary, while with a high-imped- 
ance valve in this position some one 
or two volts were sufficient. Gener- 
ally speaking, the lower the filament 
temperature the more critica] and im- 
pertant becomes the adjustment of 
bias. from the point of view both of 
quality and volume. 


A 37 


898 


The. anode resistor should be of 
the best quality obtainable, and must 
be capable of carrying the small cur- 
rent flowing through it without seri- 
ous change of resistance or the pro- 
duction of noise. Good insulation 
throughout is of greater importance 
in the case of this amplifier than in 
that of more conventional instru- 
ments, and special attention should 
be paid to this point. 

It would seem certain that the 
degree of amplification obtainable, 
using such valves as the D.E.Q., 
D.E.5B., or S.P.18 (Green Spot) 
valves, is at least as great as that to 
be expected from the usual resist- 
ance- or choke-coupled amplifier, 
with extremely good quality and 
economy both in first cost and opera- 
tion. 

As was to be expected, the loudest 
signals were obtained when a four- 
electrode valve (D.E.7) was used, 
with the -input connected across its 
inner grid and filament, and with 24 
volts H.T. on the outer grid. The 
values of condensers and resistances 
were as given in Fig. 2, with 120 
volts high tension. This valve was 
found to require nearly its full rated 
hlament current, and a grid bias of 
some six volts. All adjustments were 
fairly critical. 
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AN INEXPENSIVE WAVEMETER. 

Every user of a valve receiver will 
often have felt the need of a wave- 
meter to help him to tune in to a 
given wavelength. This is particu- 


larly desirable where the set has more’ 


than two tuning adjustments. Plain 
heterodyne wayemeters radiating pure 
C.W. are of little use in this case, 
as, unless the receiver is itself oscil- 
lating, the radiation will not be 
heard. ; 

The continuous waves emitted by a 
valve oscillator may be ‘‘ broken up ” 


AS. 
MAINS 
Fig. 3.—Wavemeter with A.C. anode 

supply. 


O- L.T. +Ò 


by a buzzer, or the same effect may ¢ 


be obtained by inserting a condenser 
in the grid circujt, with a shunting 


- resistance of such a value that this 


condenser discharges at audible fre- 
quency when the valve is oscillating. 


DISSECTED DIAGRAMS. 
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A good arrangement is provided by 
the connection of a vibrating buzzer 
in such a manner as to vary the grid 
potential of the valve when the arma- 
ture makes contact. 

Another practical arrangement is 
shown in Fig. 3. In this case the 
anode current is supplied from A.C. 
lighting mains. As the valve will 
only oscillate when the plate is made 
positive, a note corresponding to the 
periodicity of the supply will be 
heard in the telephones. It is not 
suggested that this instrument is suit- 
able for laboratory work, as the 
emitted wave will be rather ‘‘ broad,” 
but for many purposes such a wave- 
meter will be found very convenient. 

If a suitable dull emitter valve is 
used, the meter may be made up in 
quite a small case, which could also 
contain a dry battery for heating the 
filament. A length of flexible wire 
fitted with an adaptor should be pro- 
vided to enable easy connection to be 
made with a lamp socket. To pre- 
vent the application of too high an 
anode voltage to the valve, a resist- 
ance is included in this circuit; this 
should have a value of about 50,000 
ohms. It will be noticed that a con- 
denser (1 mfd.) is connected across 
both the resistance and the supply 
mains. 


No. 11.—A “ Tuned Grid’’ H.F. Amplifier with Anode Rectification. 


For the benefit of these who have not yel acquired the simple art of reading circuit diagrams, we are 
giving weekly a series of ske&ches, showing how the complete circuits of typical wireless receivers are 
buill up. Below is shown a practical application of the anode or “ bottom bend” rectification methed. 


H.F. and detector valves, with filame its 
in parallel across an L.T battery, with 
controlling rheostats An oscillatory cir- 
cuit, with aerial and earth, is connected 
between grid and filament. 


A 38 


| 


R.F. CHOKE 


An H.F. choke is connected between 
plate and H.T. battery, amplified cur- 
rents being thus deflected Into the tuned 
rid circult. The fixed condenser merely 
nsulates the grid from the H.T. battery. 


ie. 
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The grid battery ts adjusted to a suitable 

value for operating an the ** botem bead." 

The ancde circuit is completed through 

a variable reaction coil, phones, and 
H.T. battery. 
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Daventry Frozen Out. 
Daventry has had a spell of misfortun 
recently. First of all, during the recent 
frosts the aerial developed a coating of ice 
which in places was seven-sixteenths of an 
inch thick. The great weight, combined 
with the contraction of the wires through 
the intense cold, caused the aerial to 
break. The down lead ripped up in fall- 
ing and the wires lashed back on the mast. 

(0) 
A Temporary Aerial. 

A single-wire aerial was put up in haste 
to the top of one mast and fastened at 
the other end to the roof of the power- 
house. This served temporarily until the 
wire could be run half-way up the second 
mast. When daylight came the wire was 
run to the top of the mast and transmis- 
sions were conducted with somewhat re- 
duced signal strength. 

ooag°o 
Out of Action Again. 

The single-wire aerial served for a 
week; but before the new aerial was com- 
pleted and ready to be brought into ser- 
vice the single wire one evening became 
red-hot and the station was closed down 
while another wire was run in parallel. 
Some encroachment occurred on the time 
schedule of that delightful Gather-round 
entertainment over which Mr. Morris 
Harvey presided ; but the break was justi- 
fied by the noticeable increase in signal 
strength when 5XX was once more in 
action. 

oo0o°o 
A Retrospective Evening. 

On the last day of 1925 the programme 
will take the form of a review of the out- 
standing events in the wireless pro- 
grammes throughout the year. This should 
serve the double purpose of providing an 
entertaining evening’s programme and of 
enabling listeners to gather up the threads 
of all the achievements in the realms of 
music, Comedy and drama broadcast dur- 
ing the year, and to realise something of 
the complexity of the endeavour to appeal 
to so many widely differing individual 
tastes. 


Broadcasting the New Year in. 


At 11.30 p.m. the Wireless Chorus will 
broadcast seasonable carols, which will be 
followed at 11.45 p.m. by a New Year’s 
message by Dr. Archibald Fleming. Actu- 
ally the old year will be rung out and the 
new year welcomed at the Royal Albert 
Hall, where a Happy New Year Ball is 
being held in aid of the Middlesex Hos- 
pital and the British Empire Service 
League, 

9000 


Stars of the Ether. 


To return to the review of the year. 
This will show that such variety stars as 
Sir Harry Lauder, George Robey, Billy 
Merson, George Graves, Wilkie Bard, Mil- 
ton Hayes, Bransby Williams, Ella 
Shields and Marie Dainton have appeared 
before the microphone. The stage stars 
have included Dame Ellen Terry, Henry 
Ainley, Gladys Cooper, Robert Loraine, 
Gertrude Elliott, Mrs. Kendal, Lady Tree, 
XA Johnston Forbes-Robertson and many 
others. 


0000 
Concert Artists who have Broadcast. 


The concert stars are still more numer- 
ous. They include Paderewski, Tetraz- 
zini, Chaliapine, Dame Clara Butt, Ysaye, 


By OUR SPECIAL CORRESPONDENT. 
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Kirkby Lunn, Albert Sammons and 
Moiseiwitsch. The music-hall stars in the 
1925 broadcasts number, among others, 
José Collins, Leslie Henson, Dorothy 
Dickson, Jack Hulbert, Nelson Keys 
and Jack Buchanan. 


ooo0o°0 
Changes in Time Signal Broadcasts. 

The time signal system has been revised 
and put on a more definite basis than here- 
tofore. In future the schedule which will 
be rigidly adhered to, will be as follows : 
10.30 a.m., from 5XX every day; 1.0 p.m., 
from 5XX and 2L0 all days except Sun- 
days; 4.0 p.m. from 5XX and 2L0 every 
day ; and 10.0 p.m. from all stations every 
day. 

p00 0 
Big Ben. 

In addition, Big Ben will be broadcast 
if convenient, as follows :—3.30 p.m. on 
Sundays only, and at end of Sunday after- 
noon and evening programmes; 5.15 p.m. 


and 6.0 p.m. from 5XX and 2LO on week. 


days; 7.0 p.m. from all stations on week- 
days; and 8.0 p.m. from ZLO and any 
other station which is taking a simultan- 
eous broadcast on week-days. It should 
be noted that the 5.15, 6.0 and 8.0 o'clock 
broadcasts of Big Ben will not be put out 
if the programme arrangements are in- 
convenient. 
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IN SUNNY SPAIN. A corner of the studio of the Bilbao broadcasting station. Note the 
indicators behind the microphone and over the piano, by means of whicn the engineers 
communicate instructions to the artistes and announcer, 
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Broadcasting in Ireland. 

It is understood that the Free State 
Government intend to base their broad- 
castig system on that in force in Nor- 
way and that small relay stations of 50 to 
100 watts will generally be employed. The 
decision is based on the assumption that 
the number of licences to be expected is 
so small that bigger stations are not at 
present justified. 

0000 


The Copyright Cuestion. 

In his memorandum of information sub- 
mitted as evidence to the Committee on 
Broadcasting, the Managing Director of 
the B.B.C. remarked on the question of 
copyright, that it would be necessary to 
secure protection in some measure against 
exorbitant demands, as at present no scale 
is fixed, and copyright owners, or com- 
mercial organisations acting on their be- 
half, can increase their demands yearly to 
an extent impossible to meet. It is of in- 
terest to note in this connection that the 
copyright fees paid by the B.B.C. are 
estimated to work out at four shillings per 
station for each dance item that is broad- 
cast and five shillings per station for every 
other musical item. Relay stations are 
omitted. If, therefore, 100 copyright 
dance items are transmitted in the course 
of a week, the expenditure under this 
head alone is approximately £20 a 
week. 

oo000 
Open to Question. 

There seems to be a good deal of cir- 
cumstantial evidence against the genuine. 
ness of some of the letters complaining 
about items In the broadcast programmes. 
One ‘‘correspondent’’ said that on 
account of the objectionable nature of the 
programmes he wanted to sell his five- 
valve set and buy a gramophone. A reader 
of the paper which published the state- 
ment immediately tried, through the 
paper in question, to get in touch with 
him, but the offer to negotiate with a 
view to purchase was ignored. 

o000 


On the Track. 


And the same paper rendered a disser- 
vice to the correspondent whose letter it 
published, in which he averred that as a 
protest against a programme he uscillated. 
The Post Office is now on his trail. 

o0o00 


A Boxing Broadcast. 


January 20th, and not the 13th, as an- 
nounced elsewhere, will be the date of a 
broadcast of a boxing tournament to be 
transmitted from the studio at 2LO. Mr. 
Donald Calthorp is making the necessary 
arrangements for this replica of a night 
at the National Sporting Club in co-opera- 
tion With Mr. Harry Preston and Mr. 
Eugene Carri, probably the two best 
known of ringside celebrities in the 
British Isles. The support of those great 
patrons of ringcraft, Lord Lonsdale and 
Sir Claude Champion de Crespigny is also 
being sought. The boxing events, as over- 
heard by listeners, will be as realistic as 
they can be made by radio telephony, and 
the sounds associated with such sporting 
events will be faithfully conveyed. l 
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‘FUTURE FEATURES. 


Sunday, December 27th. 


Lonvon.—3.20 p.m., Christmas 
Oratorio (Bach). 
BIRMINGHAM.—9.20 p.m., Orches- 
tral Concert. 
MANCHESTER.—9.15 p.m., Special 
Concert relayed from otel 
Majestic, St. Anne’s-on-the- 
Sea. l 
NewcastLe.—9.15 p.m., Pianoforte 
Recital by Leff Pouishnoff. 
Grascow.—9.15 p.m., Recital of 
Christmas Music. : 


o0o0o0 


Monday, December 28th. 


BIRMINGHAM.—7.70 p.m., Mendels- 
sohn’s Oratorio “ St. Paul.” 
ABERDEEN.—9 p.m., Choral Ex- 

cerpts:. 


oo0o0o0 


Tuesday, December 29th. 


Loxpon.—8 p.m., The Offenbach 


Follies. 

Mancnesier.—8 pm, A Welsh 
Night. 

Betrast.—8 p.m., Old Memories. 


ooo0oo0o AE 


Wednesday, December 30th. 
Carpirr.—8 p.m., “ In the Gloam- 


ing.” 
Mirth and 
Melody, including the “ Vicar 
of Mirth.” 
GLascow.—8 p.m., Scottish Com- 
posers. 


ooo 


Thursday, December 3ist, 


Lonpon.—8 p.m., A Review of 
1925. 11.45 p.m, A New 
Year’s Message by Dr. Archi. 
bald Fleming. l 

BIRMINGHAM AND 5XX.—8 p.m., 
Radio Fantasy No. 11. 9 p.m., 
A Cameo of the Court of St. 
James's. 

Bournemoutn.—8 p.m., The Wire- 
less Christy Minstrels, 

ABERDEEN.—8 p.m., A Scottish: Pro- 
gramme. 

Betrast.—8 p.m., Hogmanay. 


oooo.- 


Friday, January Ist. 


Lonpon. —8 p.m., “The New 
Year ’’—A Fantastic Forecast. 
Carvirr.—8 p.m., A Phantom 
Pantomime. 


Saturday, January 2nd. 


Lonpon.—8 p.m., A Gather-round. 
BourNnemoutu.—8 p.m., More Tit- 
Bits. 
MANCHESTER.—8 p.m., “The Son 
and Heir” Play in four Acts 
by Gladys Unger. 
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How it is Done. 


By the way, I have had ‘a number of 
inquiries as to the method by which the 
realistic sounds of a lift ascending and 
descending and the clanging of the gates 
was obtained in the broadcasting of “ The 
Mayfair Mystery.” The implements 
used were a whistle (the official respon- 
sible for noises at Savoy Hill obtaining 
a whirring noise by placing the whistle to 
his lips and exhaling deep breaths), a 
brass rod, some chains and one cymbal. 
Listeners with an experimental turn of 
mind should try this stunt for themselves, 
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Talks from the Microphone. 

The suggestion has been made that a 
system should be adopted under which 
the B.B.C. would guarantee to divide 
their programmes into a certain propor- 
tion with the idea of preventing any tend- 
ency to include too many- talks, lectures, 
and other educational subjects. 

With this object in view an interesting 
analysis has been made of an average 
day’s programme, from which it was 
shown that talks are by no means pre. 
ponderant. It was found that music —_ 
occupied 71} per cent. of the time, 
Children’s Corner 8 per cent., News 4 per 
cent., and Talks 16} per cent. 
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The Radio Revel. 


All over the country on the night of 
December 15th and well into the morning 
of the 16th, thousands gathered to cele- 
brate the first Radio Revel. London’s 
carnival was held at Olympia, where danc- 
ing continued from 9.30 p.m. until the 
singing of “ Auld Lang Syne” at 4.30 
a.m. Continental stations were relaved 
at intervals to vary the lavish programmes 
provided by the different bands in the 
hall. 


0000 


European Programmes Relayed. 

The first of the relayed programmes 
came through soon after 11 o’clock, when 
a tango was picked up from San Sebas- 
tian. This was followed by a triumph in 
relay broadcasting, the strains of “ The 
Merry Widow ” being heard from the 
Berlin station with a clarity and precision 
that set the whole gathering dancing. 
Other relayed transmissions, also astonish- 
ingly clear, came from Berne, in Switzer- 
land, and Hilversum, in Holland. — 
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In the Provinces. : . 

The popularity of Radio Revels Night 
was signalised by remarkable scenes in 
the provinces. At Manchester the fète 
in the Bell Vue Gardens was attended 
by at least 2,000 persons. More than 500 
were present in the King’s Hall, Stoke-on- 
Trent, where a special prize was given for 
the best representation of the Potteries 
district. 

0000 


Proceeds to the Hospitals. 

The financial proceeds of the Radic 
Revels in every town were shared between 
the ‘*‘ Daily News” Wireless Fund for 
Hospitals and similar charitable objects. 


DECEMBER 23rd, 1925. 


DICTIO 


—* 


i 


D 
ii 
l 


a) 
Wi 
ih 


=a 2 


OF TECHNICAL TERMS 


Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section is being continued week by week and will form an authoritative work of reference. 


Negative Pole. In any piece of apparatus. 
the pole which is at a negative poten- 
tial relatively to the other pole, and 
therefore in a generator or cell, the 
negative pole is the one through 
which the current enters the cell or 
generator, whereas in the case of a 
piece of apparatus which absorbs elec- 
trical energy the neyative pole is the 
one by means of which the current 
leaves. 


Negative Resistance. A piece of electrical 
apparatus is said to have a “‘ negative 
resistance ’’ if the voltage falls as the 
current increases. This property is 
possessed by an arc and by various 
other apparatus. Any device possess- 
ing negative resistance is capable of 
producing electrical oscillations. 


Negatron. <A special kind of thermionic 
tube having four electrodes, there 
being two plates. So named because 
a negative resistance effect is pro- 
duced. Cf. FOUR-ELECTRODE VALVE. 


Neon Lamp or Neon Tube. A glass bulb 
or tube enclosing two metal electrodes 
and filled with the rare gas neon at 
reduced pressure. When a suitable 
P.D. is applied to the electrodes a dis- 
charge takes place through the gas 
and the whole of the negative electrode 

or cathode becomes coated with a 
luminous glow. i 

The neon tube has several proper- 
ties which make its application to wire- 
less and kindred subiects quite impor- 
tant. No current will flow through a 
neon tube until the P.D. between the 
electrodes reaches a certain definite 
value, and therefore if such a tube is 
connected in series with a high resis- 
tance and is shunted by a condenser, 
and a fairly high potential difference 
is applied to the ends of the circuit, 
the condenser will gradually be 
charged up through the resistance 
until the critical starting voltage of 
the tube is reached and the cathode 
suddenly begins to glow. Immedi- 
ately this occurs the condenser be- 
comes shunted by a comparatively low 
resistance—that of the tube when 
glowing, and therefore begins to dis- 
charge itself through the tube. Now 
the glow does not cease until the volt- 
age has fallen to a value considerably 
below the critical starting voltage, but 
immediately the discharge dòes cease, 
the condenser begins to charge up 
again, and the same process is 


Neutrodyne Receiver. 


repeated over and over again. Thus 
an intermittent current is produced by 
the arrangement, and can be put to a 
number of uses in connection with 
wireless measurements, etc. 

Neon tubes can also be employed for 
recording purposes in connection with 
three-electrode valves, for modulating 
the high-frequency oscillations in wire- 
less telephony transmission, etc., ete. 


A special form of 
high-frequency valve amplifier and 
detector in which the stray capacity 
coupling between the electrodes of the 
valves is neutralised by low-capacity 
couplings connected between the grids 
and suitable points on the windings of 
the high-frequency transformers. The 
inter-electrode capacity of a valve is of 
such a nature as to tend to set up self- 
oscillation and, unless ‘‘neutrodyne ” 
compensation is employed, it is a very 
difficult matter to prevent a multistage 
high-frequency amplifier from break- 
ing into self-oscillation. The system 
is due ta Professor Hazeltine, of 
America. 


Nichrome Wire. Wire made of nickel- 
chromium-steel alloy and capable of 
withstanding a bright red heat in the 
atmosphere without oxidising. 


Nodes and Loops. Where stationary 
electric waves are produced along a 
wire, the points on the wire where 


Voliage nodes N;, Ns, etc., and antinodes 
or loops Li, Lo, etc., of stationary electric 
waves on a straight wire. 


the voltage is always zero are called 
‘“ voltage nodes,” and the intermediate 
points where the voltage is greatest 
are called ‘‘ antinodes’’ or ‘‘ loops.”’ 


Nodon Valve. The name given to an 
electrolytic rectifier, st.e., an electro-. 
lytic cell which will only allow current 
to pass one way through it. The 
cathode consists of an aluminium rod 
immersed in a solution of ammonium 
be The anode is usually of 
ead and sometimes forms the contain- 
ing vessel for the liquid. When any 
current commences to flow from the 
aluminium to the lead a thin coating 
of oxide is formed over the surface of 
the aluminium, and as this is an insu- 
lator the current is immediately 
stopped. When the applied potential 
is reversed so as to drive the current 
the other way through the cell the 
coating of oxide is immediately de- 
composed and the current is allowed to 
flow freely. Thus if an alternating 
voltage is applied to such a cell cur- 
rent will flow in one direction only 
through it, and therefore such an 
arrangement can be used for charging 


accumulators from the alternating 
current mains. Cf. MECHANICAL 
RECTIFIER. . 


Non-conductor. Another term for insu- 
lator. 


Non-inductive Circuit. A circuit in which 
the inductance is so small compared 
with the resistance that it can be 
neglected. No circuit is quite free 
from inductance. 


Non-inductive Resistance. A resistance 
which is designed to have as low a 
value of inductance as possible. No 
resistance is quite free from induc- 
tance. 


Note Amplifier or Note Magnifier. See 
LOW-FREQUENCY AMPLIFIER. 


Null Method. An electrical test or 
measurement in which an adjustment 
is made so that zero deflection is ob- 
tained in a galvanometer, such as 
when using a Wheatstone bridge or 
potentiometer. Sometimes called a 
“zero method.” 


O. 


Ohm. The practical unit of resistance 
For definition see RESISTANCE. 


Ohmic Resistance. The true 7¢statance of 
a circuit, 7.e., the resistance offered to 
an unvarying current, as opposed to 
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Dictionary of Technical Terms.— 
the appartnt resistance offered to an 
alternating current. 


Obm’s Law. For an unvarying current 
flowing through a resistance the value 
of the current is directly proportional 
to the applied electromotive force and 
inversely proportional to the resis- 
tance. In the practical system of 
units the current in amperes, is equal 
to the E.M.}". in volts divided by the 
resistance in ohms; or I=E/R, where 
I is the current, E is the voltage, and 
R is the resistance. 


Ondameter. Another name for ware- 
meter. 


Open Circuit. A circuit in which a tem- 
porary break is made so that no cur- 
rent can flow. A battery of cells or a 
dynamo is said to be on open circuit 
when the external circuit is discon- 
nected. 


Open Circuit Characteristic. The curve 
showing the relation between the volt- 
age and field current of a dynamo 
when not supplyimg any current. 


Open Core Transformer. 
in which part only of the magnetic 
circuit consists of jron, usually tho 
central part which traverses the centre 
of the coils. 


Open core telephone transformer. 


Oscillating Circuit or Oscillatory Circuit. 
A circuit containing inductance and 
capacity and: whose resistance is suffi- 
ciently low to allow the current to 
have a natural period of oscillation. 
The necessary condition is that R?C 
must be less than 4L, where R is the 
resistance in ohms, C is the capacity 
in farads and L is the inductance in 
henries. 


Oscillating Component. In some circuits, 
such, for instance, as the plate circuit 
of a valve when signals are being re- 
ceived, both a direct current and an 
alternating current are flowing at the 
same time, the resultant current being 
a unidirectional pulsating one whose 
value is at every instant equal to the 
sum of the individual currents. The 
alternating part of this current con- 
sidered alone is called the “oscillating 
component.”’ 


Oscillating Current or Oscillatory Cnr.” 


rent. A high-frequency current in an 
oscillating circuit, its frequency being 
equal to the natural frequency of the 
circuit. 


Oscillation Constant. The natural fre- 
quency of a circuit containing induct- 
A 42 


A transformer 
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ance and capacity is given by f= 
1 


2x y LC 

henries, and C is the capacity in farads. 
The quantity LC is called the “ oscil. 
lation constant” of the circuit as the 
frequency depends on this alone (apart 
from the negligible effect of resistance). 


Oscillatiow Transformer An air-core 
transformer for transferring high-fre- 
quency oscillations from one circuit to 
another, one or both of the windings 
being tuned to the frequency of the 
oscillations ; e.g., the transformer used 
for coupling the oscillator’ of a trans- 
mitting set to the aerial. 


Oscillations (electrical). The high-fre- 
quency alternating’ current which 
surges backwards and forwards round 
a closed oscillatory circuit. These os- 
cillations may be continuous if the 
losses are compensated for from “some 
suitable sourte of energy, such, for in- 
stance, as a three-electrode valve con- 
nected in the proper manner to the os- 
cillating circuit, in which case the éscil- 
lations are said to be “ undamped.”’ If 
the losses are not compensated for the 
oscillations rapidly die out and are said 
to be ‘‘damped.’? See Dampep Osct1- 
LATIONS and UNDAMPED OSCILLATIONS. 

Oscillation Valve. The name applied to 
any piece of apparatus which allows 
current to flow through it in one 
direction only, i.e., anything which acts 
as an electrical valve. The two-elect- 
rode thermionic valve of Fleming is an 
example. When an alternating poten- 
tial difference is applied between the 
electrodes a unidirectional current flows 
through the valve, which therefore acts 
as a rectifier. 

Oscillator. An apparatus for producing 
electrical oscillations such as a three- 
electrode valve when operated in con- 
junction with a suitable circuit to pro- 


» where L is the inductance in 


duce oscillations. See SEPARATE HETERO- . 


DYNE, 


Oscillator Valve. That thermionic valve 
in a transmitting set which actually 
produces the oscillations being put into 
the aerial. Cf. Mopvutator VALVE. 


Oscillograph. A laboratory instrument 
for taking a photographic record of the 
wave shape of an alternating current or 
the manner in which any other rapidly 
varying current or voltage changes. See 
CATHODE Ray OSCILLOCRAPH. 


Osglim Lamp. The registered trade 
name of a form of neon tube made for 
purposes of advertisement, decoration, 
etc., the cathode being in the form of 
letters of the alphabet, numerals; etc. 

Out of Phase. Two alternating quan- 
tittes of equal frequency are said to be 
“out of phase ” when they are not in 
step, i.e., when they do not pass through 
their respective positive maximum 
values at the same instants. Cf. In 
PHASE and see PHASE DIFFERENCE. 

Overlap. In a valve circuit where 
reaction is used it is sometimes found 
that as the reaction control knob is 
turned gradually to increase the re- 
action, powerful self-oscillation will 
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suddenly commence and the control 
knob has to be turned a considerable 
distance back before the oscillation will 
cease, i.e., there is what may be termed 
a certain amount of “ back-lash.” This 

. unsatisfactory state of affairs is known 
as ‘‘overlap ’’ and is usually due to the 
use of unsuitable voltages on the grid 
and plate, or to the use of a grid leak 
of the wrong value, or due to all three 
causes simultaneously. 


P. 


Pancake Coil. A flat coil such as a 
basket coil or a slab coil. 


Parallel Connection, The arrangement of 
resistances, cells! lamps, or any other 
electrical apparatus in a circuit in a 
manner that the current divides be- 


Resistances in parallel. 


tween them and they all have the same 
potential difference across their termi- 
nals, i.e., when all the positive termi- 
nals are joined together and all the 
negative terminals are joined together. 
In the particular case where two re- 
sistances are connected in parallel the 
one is said to be “in shunt ” with the 
other. For resistances in parallel the 
reciprocal of the resultant resistance is 
equal to the sum of the reciprocals of 
the individual resistances. Cf. Cox- 
DUCTANCE. 

P.D. Abbreviation for potential differ. 
ence. 


Peanut Valve. <A three-electrode ther- 
mionic valve of very small dimensions 
and requiring very low filament current 
and plate voltage. The advantage of 
such valves is for use on 
porian receivers so that 

eavy batteries need not 
be carried. 


Peak Value. Another term 
for the amplitude or maxi- 
mum value of an alter- 
nating quantity. The 
term ‘ peak voltage ” jg 
very commonly used. 


Percentage Conpling. The 
coeficient of coupling ex- 
pressed as a percentage. 

Perfect Rectifier. A recti- 
filer in which no current 
whatever can flow in the 
reverse direction such as a two-electrode 
thermionic valve with a very high 
vacuum. f 

Perikon Detector. A crystal detector in 
which contact is made between two 
crystals, usually zincite and bornite. 

Period. The time in seconds of one com- 
lete cycle of an alternating quantity. 
Bee ALTERNATING CURRENT. 

Periodicity. A term sometimes used to 
denote the frequency of an alternating 
current, voltage, etc., f.e., the number 
of periods that make up one second. 
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Reaction Controlled by Variable Resistance. : 
By A. P. CASTELLAIN, B.Sc., D.I.C., and C. M. BENHAM, B.Sc., A.C.G.1. 


ANY readers no doubt know, to their cost, the 
M difference between receiving Morse signals and 
telephony on short waves, and the reason is not 

far to seek. 

Bor Morse signals the heterodyne method is employed 
—t.e., the detector valve is oscillating and producing 
beats with the incoming signal at audible frequencies, 
the beats being heard in the telephones. 

The signals can be read if these beats vary in fre- 
quency between about 50 and 3,000 cycles per second, 
so that it does not matter very 
much if the beat note varies 
between these limits during 

the signal. 

Small changes of the capa- 
city in parallel with the 
tuning coil, such as are 
caused by a swaying aerial or 
often by movement of the 
hands on the controls, will 
naturally alter the frequency 
at which the detector valve 

is oscillating, and thus alter the frequency of the beat note. 

For telephony, on the other hand, it is highly desirable 
that the detector valve be just not oscillating and also 
that the receiver tuning does not vary with the position 
of the operator or swaying of the aerial—it is none too 
easy to understand weak telephony with a loud and 
variable howl attached, which is the case with most sets 


Fig. 1.—Simple detector 
valve with reaction. 


- if the detector valve is oscillating. 


Suppose we take the usual short-wave set employi ing 


a normal coil reaction circuit (o-v-1) and see how it — 
behaves on Morse and telephony. 


First of all, the de- 
tector valve usually starts oscillating violently when it 
does start, and this makes it very difficult to get the 
valve in a just-not- OSC MSING, state where it is most 
sensitive for telephony. 

Secondly, moving the reaction een alters the tuning 


of the set. This does not matter much for Morse for 
the reasons given above, but for telephony it is a great 
source of trouble, as the signal, if weak, is first picked 
up with the detector oscillating; then the reaction coil 
is moved away a little from the grid coil, which neces- 
sitates retuning, to find the station again, or at any rate 
to bring its beat note to a reasonably low note so that 
on next moving the reaction coil the station is not lost 
altogether. 

This process is repeated until the valve is just not 
oscillating and the set is tuned to the desired speech. In 
many cases, however, the telephony station will have shut 
down before this happens. 

Thus, it should be fairly obvious that a set which 
works well for short-wave Morse signals will not neces- 
sarily be suitable for telephony, although the contrary is 
by no means so. 

A superheterodyne receiver will do all that is desired, 
both for Morse and telephony, but it involves a lot of 
valves and other components which make it rather costly, 
while the receiver to be described is extremely simple 
and inexpensive to make. 


' F'g. 2.—The circuit diagram. 
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Fig. 3.—Drilling details of the front panel 


Before describing the actual receiver it would be as well 
to understand just how it works. 

It is perhaps generally known that the effect ef using 
reaction on a circuit is to reduce the apparent resistance 
of that circuit—in other words, it is equivalent to adding 
a negative resistance to the circuit. 

In the case of the simple valve detector circuit shown 
in Fig. 1, it is the grid circuit which has a negative 
resistance added when the reaction coil is coupled to it. 

In order that the valve may oscillate, it must add at 
least as much negative resistance to its grid circuit as 
the ordinary positive resistance of the circuit. 
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A, 9/16in. in dia.; B, 7/16in. in dia.; C, 5/32in. in dia., and countersunk for No. 6 
wood screws, 


Now any given valve, working under given conditions 
of high- and low-tension supply, can only add a limited 
amount of negative resistance to a given circuif—its grid 
circuit, for example—so that if the positive resistance of 
that circuit is less than the maximum available negative 
resistance, then the valve will oscillate; if more, then it 
will not oscillate. 

This addition of negative resistance involves work on 
the part of the valve, and the output of the valve naturally 
depends on the power supply available—i.e¢., on the high- 
tension battery, and to some extent on the filament 
temperature. 7 
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Fig. 4.—-Layout of components on the baseboard. 
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New Circuit for Short-Wave TEPNA 

It should be obvious that whether or no the valve in 
Fig. 1 will oscillate depends on the relation between H.T. 
supply, filament emission, and resistance of the grid 
circuit ; thus by varying any or all of these it should be 
possible to control the oscillation of the valve. 

Variation of H.T. supply is not practicable in most 
cases, as continuous variation is required; this can be 
obtained with a potentiometer, but in this case the H.T. 
supply should be mains or accumulators; but in any 
case other methods of oscillation control are simpler. 

Variation of filament temperature—for this varies the 


-emission—is a well-tried and well-known method of 


oscillation control, but variation of circuit resistance 
gives much the best control of the three, although_it does 
not seem to be generally known. 

There is just one snag in its use—the alteration of 
resistance must not alter the circuit tuning—.c., the 
variable resistance inserted must be of constant induct- 
ance and capacity (both these being small compared with 
the rest of the circuit, so as to economise in H.T. 
supply). 

It is a very fortunate fact that the ordinary carbon 
filament resistance fulfils this condition sufficiently accu- 
rately while being of suitable value to add to most 
receiving sets. 


` Circuit of the Receiver. 


Since the oscillation control can be obtained on such 
a resistance only, it follows that it is not necessary to 
have variable reaction or filament controls—which in 
itself simplifies the operation of the set—in fact, one 
can go a step further and use a transmitter circuit with 
one coil only, such as the well-known Hartley circuit. 


Hence the only controls on the set to be described are. 


this resistance, the tuning condenser, and, for conveni- 
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ence, a master switch to turn the filaments on or off. 
A general view of the receiver is given in the photo- 


graphs, while dimensioned drawings are also given 


As shown in the photographs, the coil is of the spaced 


Fig. 5.—An alternative method of constructing the tuning coil. 


type and is kept rigid by three ebonite rods with suit- 
able holes drilled through them: coils of more or less 
similar construction have been described by F. H. 
Haynes in The iil ale World. 


The complete receiver seen in plan. The position of each component has been carefully chosen to shorten wiring in the H.F. circuits. 
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New Cirouit for Short Wave Reception.— 

- The coil of No. 12 S.W.G. phosphor bronze was 

tightly wound in a lathe on a wood mandrel three inches 

diameter and allowed to spring out as far as it would. 
More wire than was needed on the finished coil was 

used, and the best coil of eleven turns was cut out of 

the final sprung out coil. a 2. 3 - 
The ebonite rods should be threaded on and spaced 


out equally round the coil, and án important point to- 


notice is that the holes should not be made too large, 
or the coil will be floppy, but should be a tight fit on 
the wire. 

An alternative construction is shown in Fig. 5, in 
which the coil is sprung on to a former. This type is 
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better and more rigid than the other, and is just as 


easy to make. 
The choke coil is fairly’critical in value, and consists 
of 150 turns of No. 36 D.S.C. wire on a rgin. diameter 


paxolin former. 
This choke must not be of too small an inductance 


value else its impedance will be small, and it will not - 


stop the H.F. currents circulating round the H.T. cir- 
cuit. On the other hand, if the choke is too large then 
it is liable to form a circuit tuned (by reason of its self- 
capacity) to a frequency in the range of the set, and 
thus will usually absorb sufficient energy at this par- 
ticular frequency to stop the detector valye from oscil- 
lating ; thus if a choke is too large it is liable to cause 


a 


Pig. 6.—Wiring diagram. Connections to the H.T and grid batteries below the baseboard are made by means of flexible leads and plugs. 
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aw Cireuit for Short Wave Reception.— 
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COMPONENTS REQUIRED. 


I Cabinet, 18in. x 8in. x 8in, with 18in. x 8in. x pa 
panel and false bottom to fit (Messrs. Wil! Day & J 

1 0:00025 mfd. square law condenser (Sterling). 

2 0:001 mfd. miea condensers (Dubitier). 

1 0:0003 mfd. mica condensers and grid leak (Dubilier). 

1 Geared dial (Pico). 

1 Intervalve transformer, ratio 4:1 (Marconiphone). 

2 Fixed resistors and sockets or 2 variable filament resistances 
(Burndept). 


. 
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what are usually called ‘‘ dead spots ’’ in the tuning, 
1.€., spots where the valve refuses to oscillate. 

A D.E.V. valve is used for the detector valve on 
account of its low internal capaeities, and it has been 
found by the authors that these valves vary slightly 
among themselves, so that the actual number of turns 
on the choke may have to be varied slightly for different 
valves. 

The actual layout of the components should be fol- 
lowed, as these have been arranged with a view to keep- 
ing the H.F. leads short and away from the- panel. 

To this end ebonite extension pieces are fitted to the 
reaction-control resistance and to the tuning condenser, 
and also the flexible leads to the coil are kept as short 
as possible by using fixed leads terminating on ebonite 
pillars in the manner shown in the photographs. 

The amplifier valve is a B.T.H. B4, and is mounted 
in an anti-microphonic holder for obvious reasons. The 
filament resistances are of the variable type, adjusted 
to give the correct voltage across each valve filament, 

and then firmly screwed down to the baseboard. 
‘Battery voltages are as follow: Filament, 4 v.; de- 
tector H.T., 80 v.; amplifier, 100-120 V., with 6-9 v. 
grid bias. Provision is made for incorporating four 
30-v. Hellesen batteries under the baseboard; the grid 
bias for the amplifier may be tapped off from the nega- 
tive end of the H.T. battery if desired. 

Three small angle pieces of wire are soldered on to 
the last three turns of the big coil for the tuning con- 
denser clip. With the condenser across the whole coil, 
_ go metres may be covered comfortably at condenser 
maximum, while with the condenser near minimum and 
on the third turn, the set tunes to 15 metres (about). 


1 D.E.V. valve. 

1 B.T.H. B4 valve and holder. 

Ebouite rod. 

Ebonite or paxolin tube. 

3 Clipo connectors (Burndept). 

1 Filament resistance, bright emitter type (Lissensfat Minor). 
1 Push-pull switch (Lisson). 
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The following stations have been heard _on this set, 
and were all received in a listening-in period of a very 
few nights :— 


Great Britain: 2DA, SKF, “NM, 2AR, 6QB, 5MO, 2XY, 
6DO, 20D, 6MO, ONB, 2FL, 6TD, 2LZ, 2HF, 6HG, QUN, 
5LF, 2WS, 2AKG, 6AH, 6VP, 5PM, 5WQ, 6ER, 2TM, 6NF. 

France ; 8NS, 8TOK, ‘BMUL, saw, 8HU, 8NA, 8CQ, 8FW, 
8QR, 8PKX, 8CA, 8TH, 8EE, 8TO, 8EE, 8DO, 8SSC, SRBP, 
8CS, 8RG, SBE GI, SIX, 8SST. 

U.S.A.: 1CRE, 8CES, 1ER, NTT, NRL, WAP, 1EF, 
8AFQ, 1YB, 2ZB, 2FO, 8TK, 1PL, 1BS, 1CMP, 8CJP, 1PZ, 
8BOY, WIZ, ICH, 8RL, 1QB, 8CES, WQO, 2BGI, 8AJ, 2BX4, 
2ZV, QAKY, 2LD, 2CXL, 2COL, 2CGJ, 3SCDV, 1ACI. 

Belgium: U5, W3, YI, 4RS, G6, H6, 85, 222. 
snes OPM, OWN, OWC, OKW, ONAA, ORM, OHB, 

Scandinavia: 2NM, 2NL, 2NO, SMZZ, SMXU, 2CO, 2AR, 
SMTN, SMXR, SMWFE. 

Spain: EAR6, EAC9. 

Switzerland : 9AD, 9ID. 

Canada: 2KO, 3AD. 

Brazil: 1AB, 5AB, 1AN, 1AF. 

Mexico: 2CC. 

C.S.: OKL 

Various: XKH, F4SR, 3BC, 3BCO, 3VL, FW, 5HA, AIN, 
MAROC, J5HX, SDK, RGC. 


The above list speaks for itself in showing what can 
be done with this circuit and set, though it is perhaps 
as well to add that there are no hand effects whatever 
anywhere on the panel; all terminals on the panel may 
be touched without losing a station, and, finally, that 
the reaction control is so nice that, if desired, the de- 
tector valve may be kept in the hissing state (just before 
oscillation commences) over the whole range of the set 
—i.e., from 15-90 metres. 


HIDDEN ADVERTISEMENTS COMPETITION. 


“ The Wireless World ” Hidden Advertisements Competition, which is proving extremely popular, will be 
continued from week to week until further notice. 


The correct solution of the Second Competition is as 
follows :— ! 


Clue No. Name of Advertiser. _ Page 
1. British Sangamo Co., Ltd. aes OP we 8 
2. Ormond Engineering Co. ee ap- ea ih 
3. Sydney S. Bird ... ee ... 14 
4. British Thomson-Houston Co., Ltd... wee iii. 
5. Marconiphone Co., Ltd. ... sp bak a. 5 
6. Igranic Electric Co., Ltd. ya see ee 


The prize-winners were :— 


A. Hutcheon, Thornton Heath, Surrey ... .. £5 
G. H. Henshall, Eltham, London, S.E.9 ... .. £2 
Alex. Robertson, Stewarton, Ayrshire... .. £1 


Ten shillings each to the following four :— 


R. W. Body, Wandsworth Common, S.W.11. 
A. Mortimer Codd, Herne Hill, S.E. 

P. Bontor, West Bognor, Sussex. 

Mrs. E. Johuston, Sheffield. 
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East Grinstead and District Radio 

Society. 

The society has now changed its address 
to 25a, London Road. 1 communica- 
tions. should be addressed to the hon. 
secretary, Miss M. P. Joyce, Barclay’s 
Bank House, East Grinstead. 


oo0o 


Tottenham Wireless Society. - -~ 


Mr. Philip R. Coursey, B.Sc., of the 
Dubilier Condenser Co., Ltd., gave a 
valuable lecture on December 9th, in 
which he supplemented the information 
given in his previous lecture on ‘‘Con- 
densers.’’ Dealing with his subject from 
a more theoretical point of view, Mr. 
Coursey directed attention to the losses 
liable to occur in condensers and the 
steps taken to obviate them. Dielectrics 
—their properties and action under vary- 
ing conditions—were also considered, 
after which attention was paid to the 
thorny problem of the advantages of the 
so-cal ed square law condensers. Curves 
_were shown on the screen depicting the 
values of a number of variable. con- 
densers at different frequencies and under 
various conditions. 


The question of insulation aroused çar- 


ticular interest, the lantern slides dealing 
with this phase of the topic being of 
especial value. 

Hon. Secretary : Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 
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‘Muswell Hill and District Radio Society. 


There was a good attendance at head- 
quarters on December 9th when Mr. 
H. F. Klotz gave the third of a series of 
lectures on ‘‘ Wireless Reception.” The 
lecturer dealt especially with reflex re- 
ceivers, illustrating his remarks with 
blackboard diagrams. 

Prospective members should send in 
their applications to the Hon. Secretary 
at once, in order that they may derive 
full benefit from the series of lectures 
being given during this season. 

Hon. Sec. : Mr. Gerald S. Sessions, 20, 
Grasmere Road, Muswell Hill, N.10. 


©0000 
‘Lewisham and Bellingham Radio Society. 
“ The Construction of Fixed Con- 
densers’’ was the subject dealt with in a 


lecture given by Mr. Haywood, of the 
Dubilier Condenser Co., on December 
8th. After explaining the methods of 
selection and grading of suitable mica in 
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Secrelaries of Local Clubs are invited to send in for publication 
All photographs published will 


be paid for. 


- the initial stages, the lecturer acquainted 


his hearers with the entire process of 
manufacturing fixed condensers, from the 
smallest type as used for broadcast recep- 
tion to the largest specimen used for 
high power transmission. 

‘Hon, Secretaries: Mr. C. E. Tynan, 
62, Ringstead Road, Catford, 8.E.6; Mr. 


J. A. Clark, 35, Boones Road, Lee, 


8.E.13. 
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Selfridge Radio Society. 

A number of interesting items have 
featured on the Society’s programme 
during the past few weeks. ‘‘ Peeps into 
our Stations and Studios’’ was the title 
of a lecture given by Mr. Lynch Odhams, 
of the B.B.C. (late director of the New- 
castle station), before a large and appre- 
ciative audience. Another successful lec- 
ture was that given by Mr. A. E. Bowyer- 
Lowe on the subject of ‘‘ Super Hetero- 
dynes,” this being followed by a vigorous 
debate on the question of ‘‘ American 
versus British Components.” 

On November 26th the Society co- 
operated with the Radio Society of Great 
Britain, the Palm Court of Messrs. 
Selfridges being utilised for a debate 
before an audience of 1,200 persons. (The 
debate was reported in The Wireless 
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All 
were able to follow the debate with the 


World of December 9th.) resent 


aid of the Amplion Public Address 
system which was installed by the 
society’s members with the help of 


Messrs. Alfred Graham. 

An ambitious programme has been pre- 
pared for the New Year, and it is hoped 
that the membership will considerably 
increase. 

Hon. Secretary: Mr. J. A. Edley- 
Edwards, 400, Oxford Street, W.1. 
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Essex Group of Radio Societies. 

The spirit of co-operation which 
obtains among the Essex Societies was 
clearly shown at a recent meeting at the 
headquarters of the Ilford and District 
Society attended by representatives from 
the districts of Ilford, Walthamstow, 
Leyton, Wanstead, and South Woodford. 
The object of the meeting was to study 
the requirements of all members in the 
direction of wireless lectures and demon- 
strations. 

The future of the B.B.C. was also dis- 
cussed, but it was decided that before 
any collective opinion could be pro- 


nounced the matter should be referred 
back for careful consideration by each 
society in the group. 


MAKING FIXED CONDENSERS. 


An interestin Impse into one of the worksh 
of Messrs. L. McMichael, Ltd., showing the erecesar ala y nt 


assembling small fixed condensers. 
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Brain Waves of the Wireless Engineer. i 


Multi-layer Plug-in Coils. 

(No. 240,559.) | 
A multi-layer inductance coil is de- 
scribed in Patent Specification No. 
240,559, granted to E. W. Kirk, in which 
the layers are wound across the ridges 
of a corrugated perforated former or 

separator. i 

In the accompanying illustration, A is 


Corrugated cardboard spacin 


for multi- 


layer coils. (No. 240,559.) 


a cardboard tube around which is a layer 
of corrugated and perforated cardboard 
B ; 


The wire C is then wound on the 
former so that it lies across the corruga- 
tions. When one layer has been wound 
on the former a layer of corrugated and 
perforated cardboard D is placed over it, 
and the wire C is wound in another layer, 
in a similar manner- to the first layer. 

The finished coil may be bound with 
tape G, and mounted on a plug connector 
H, a strip of insulating 
material being preferably arranged 
around the periphery of the coil. 
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Safety Device for Valve Circuits. 
*  ~ (No. 240,510.) 

The object of the above invention is to 
protect valve filaments from burning out, 
due to the accidental connection of the 
positive pole of the high-tension battery 
with the valve filament. Mr. J. H. T. 


Resistance and condenser unit for 
protection. (No. 240,510.) 


supporting — 


+ 
Roberts, in Patent No. 240,510, describes 
a device consisting of a non-inductive re- 
sistance of 2,000 ohms for 0.06 valves, cr 
500 ohms for 0.2 valves, shunted by a fixed 
condenser of 0.1 microfarad, when a 100- 
volt H.T. battery.is used.. 

For higher voltages the resistances are 
correspondingly increased. 

The device may take the form of a 
wander-plug, as shown, or of a unit con- 
sisting of a non-inductive resistance of 
suitable value and a condenser connected 
as shown in the diagram. 

In the drawings A represents one ter- 
minal of the wander-plug and D the 
other; between these terminals is con- 
nected the resistance C and the con- 
denser B. 

The condenser B is provided in order 
to by-pass the high-frequency and low- 
frequency currents which normally fiow 
through the high-tension battery. 


e000 


A.C. Mains for Valve Filament and 
ode Circuits. 
(No. 239,663.) 
The object of this invention, by R. S. 
Elven, is to reduce the A.C. hum in the 
telephones or loud-speaker caused by 


_ audible low-frequency oscillations of the 


same periodicity as the alternating 
supply, or of the same frequency as one 
of the harmonics of the supply. 

Two methods of connecting the circuits 
are shown in diagram, by means of either 
of which methods the A.C. hum is 
rendered almost inaudible. 

In circuit (a) the filament of the valve 
is supplied with alternating current from 
the secondary winding of a transformer 

` having its primary winding connected 
across the A.C. mains. The anode cur- 
rent required by the valve is supplied 
from a condenser C, of large capacity. 
__A resistance R is connected across the 


filament ‘leads, and a battery giving a 


voltage of from 3 to 8 volts has its posi- 


tive pole connected to the mid-point of 
the resistance and its negative pole to 
the low potential end of the inductance 
L in the grid circuit. 

In circuit (b) the battery is eliminated, 
the low potential end of the inductance 
L is connected to one side of a 0.01 mfd. 
condenser, and the other side of the con- 
denser to the mid-point of the resistance 


Sufficient leakage path must be pro- 
vided for the grid to discharge, either 
through the insulation of the condenser, 
or a leak of about 10 megohms. The 
resistance R is connected across the 
filament of the detector valve. 


The grid lead of the audio-frequency 
amplifying valve is connected to one end 
of the secondary winding of an audio- 
frequency intervalve transformer. The 
other end of this secondary winding is 
connected to the negative terminal of the 
condenser C,, from which the high- 
tension supply to the valves is obtained. 


0:001 mfd 
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Connections for eliminating hum in re- 
celvers supplied from the A.C. mains. 
(No. 239,663.) 


A resistance R, connects the negative 
terminal of the condenser C, to the mid- 
point of the resistance R. A condenser 
C, by-passes the audio-frequency currents 
flowing in the high-tension circuits. 

The potential of the grid of this audio- 
frequency amplifying valve is thus main- 
tained steadily negative with respect to 
the mean potential of the filament due 
to the voltage drop in the resistance R,, 
because of the passage through the said 
resistance of the anode current. 
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Electrical Frequency Traps or Wave 


TS. 
(No. 238,211.) 
~The Wesiinghouse Electric and Manu- 


facturing Company, of East Pittsburgh, ` 


describe in the above specification filter 
circuits comprising one or more reactance 
elements in series and one or more re- 
-actance elements in shunt, of one or more 
regeneratively arranged thermionic valve 
-systems coupled to one or more of the 
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An improved filter circuit (No. 238,211.) | 


reactance elements so as to tend to neu- 
tralise the effective resistance of the wave 
filter. 

In the illustration the filter comprises 
two sections, each consisting of a series 
element comprising inductance L and con- 
denser C in series, and a shunt element 
comprising inductance L, and condenser 
C, in parallel. The inductance L of the 
first section and the inductance L, of the 
second section are included respectively in 
the grid circuits of valves V, and V,, the 
plate circuits of which are reactively 
coupled to their grid circuits, the coup- 
lings being adjusted below the oscillating 


point. 
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Choke Coupled Low-frequency Amplifier 
(No. 241,257.) 

Mr. H. Green, in the above patent, de- 
scribes a choke emplifier in which an iron- 
cored choke coil is connected between the 
grid of a valve and its filament. 


Choke coupling. (No. 241,257.) 


The. illustration shows a two-valved 
choke amplifier in which the iron-cored 
choke coils A and B are substantially 
balanced and of low resistance and yet 
having high inductive value. 

The provisional specification states that 
satisfactory results have been obtained by 
using Marconi L.S.5 valves and equal 
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choke coils having an impedance of 1 


henry. i 
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- Resistanco Capacity Coupling Unit. 
` (No. 240,899.) 

Messrs. Norman Lee and Radio-Com- 
munication Co., Ltd., described in Patent 
No. 240,899 a valve coupling unit for re- 
sistance-capacity, low-frequency amplifi- 
cation comprising a special wire-wound 
anode resistance of small self-capacity and 
small self-induction, a cartridge type grid 
resistance and a fixed condenser. The 
anode resistance is wound clockwise and 
anti-clockwise in alternate grooves on a 
tubular bobbin. The grid resistance 2 is 
housed inside the tubular bobbin, and the 
coupling condenser 3 is incorporated in a 
case forming the base of the unit. One 
end of the anōde resistance is connected 
to terminal 4 and the other end to ter- 
minal 5. To this terminal is also con- 
nected one side of the fixed condenser 3, 


Resistance capacity coupling unit. 
(No. 2.0,899.) 


the other side of the condenser being con- 


nected to terminal 6 and to one end of the 
grid resistance while the other end of the 
grid resistance is connected to terminal 7. 
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Variomefers. 
(No. 241,371.) 


A variometer is described in Patent No. 
241,571, granted to R. E. Barbour, in 
which a supplementary winding is con- 
nected in parallel with the usual rotary 
winding, and arranged to be movable in- 
dependently of or collectively with its 
associated parallel winding. 

The illustration shows an elevation of 
the variometer connected in circuit with 
a crystal detector. l 

The variometer comprises a stator 1 and 
two rotors 2 and 3, the parts being of 
cylindrical form mounted one within the 
other, as is usual. The rotors 2 and 3 are 
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mounted upon spindles 4, 4a, and 5, 5a 
respectively, the spindles 4a and 5a 
being provided with knobs 4b and 5b. 
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Variometer with three windings. 
(No. 241,371.) 


Variable Condensers. 
(No. 240,591.) 

The above patent. specification granted 
to G. F. A. Stone relates to variable con- 
densers of the kind comprising a number 
of jnterleaved plates and dielectrics 
secured together by means of bolts or 
rods. 

According to the invention the con- 
denser plates and dielectrics are accom- 
modated in recesses in a body of insulat- 
ing material in such manner that the 
number of condenser plates can be readily 
varied. The illustrations Bhow a plan 
view and sectional side elevation of the 
condenser. | 

A vulcanite body 1 has arms 2 and a 
projecting flange 4 forming recesses 5, 
6, to receive the. circular condenser 
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Variable capacity mica condenser. 


plates 7 having lugs 8 conforming to the 
shape of the recess 6 and secured to 
terminals 5. The recess 5 is deep enough 
to accommodate the required number of 
plates 7 and the dielectric discs 9, the 
number of plates being varied by un- 
screwing a nut 10 and removing a clamp- 
ing plate 11. 
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‘A Review of the Latest Products of the Manufacturers. 


EDISWAN VACUUM GRID LEAK. 


A grid leak of standard dimensions 
and enclosed in a frosted glass tube is 
a recent product of the Edison Swan 
Electric Co., Ltd., 123-125, Queen Vic- 
toria Street, London, E.C.4. The leak 
consists of a short piece of glass rod, 
deposited upon which is a substance 


Ediswan grid leak 


forming the leak resistance. The wires 
to the end caps are actually sealed in the 
outer glass tube to anuicely prevent the 
corrosive action of the atmosphere act- 
ing upon the material of which the leak 
is composed. l 

ooo0oo°o 


PYRAMID HIGH-TENSION 
BATTERIES. | 


Users of high-tension batteries have no 
doubt observed that many of the batteries 
on the market are of foreign manufac- 
ture. Foreign competition is so keen 
that Wates Bros., Ltd., 12-14 Great 
Queen Street, Kingsway, London, W.C.2, 
recently decided on establishing a fac- 
tory devoted entirely to the production 
of low-priced dry cell batteries, and as a 
result can offer a high grade of battery 
at a competitive price. 


The Pyramid high-tension batte 
showing the cells with Empire cloth spacing. 


The elements from which the cells are 
constructed and a number of cells shown 
in the cardboard carton before sealing in 
with wax are shown, as the user does not 
always realise the large amount of detail 
work that is necessary in making up a 
high-tension battery of 60 volts. A ear- 
bon rod fitted with a small brass cap 
forms the centre of a tightly compressed 


A dismantied cell removed from $ 


pyramid battery, showing the zine 
cylinder, the carbon rod with depolariser 
and waxed cardboard spacing pieces. 


cylinder of depolarising material which, 
when enclosed in a muslin wrapper, has 
a diameter of about $in. The zinc cylin- 
drical container, after being shaped, is 
seamed by soldering, and a zinc disc is 
soldered in at the bottom to render the 
container watertight. The electrolyte 
covers the interior face of the zinc and 
the carbon rod is held centrally by means 
of a small waxed cardboard stamping. 
The rows of cells are assembled with 
Empire cloth spacing, and connecting-up 
is carried out with soldered wire leads, so 
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witb a portion of the waxed filling removed, 


that there are no fewer than 87 soldered 
connections in a 60-volt battery. With 
the tapping plugs soldered in position 
the top is filled in with paraffin wax. 
-An examination of the interior of a 
specimen battery submitted showed that 
no endeavour had been made to cheapen 
production by using materials of inferior 
quality or insufficient in quantity, and 
that every care had been taken in fitting 
up the battery to render it entirely 
reliable. 
©0000 


BUERWOOD-GLOBE COIL HOLDER. 


An ingenious form of two-coit holder is 
manufactured by Burwood (Concession- 
aires), Ltd., 41, Gt. Queen Street, Kings- 
way, London, W.C.2. 

It is designed essentially for mounting 


A new idea in coll holder design. The 

holders are propelied apart by metal 

arms attached to a bracket which moves 
on a screw. 


behind the instrument panel, yet the 
ebonite base is of liberal dimensions and 
can be screwed down, if desired, on one 
of the exterior faces of the instrument 
cabinet. The operating knob revolves a 
threaded spindle which, in advancing 
through the bush, propels a small cross- 


` bracket tọ which is attached a-:pair of 


arms which drive the two-coil holders 
apart, rotating them about their points of 
fixing until they are at right angles. 

_A very critical adjustment can be ob- 
tained, and the extent of coupling 
between two coils enclosed in a set can 
be estimated by the extent to which the 
operating knob is screwed down into its 
bush. The coil holder can be mounted 
in any position and will support the 
heaviest of coils. “a 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addr sed to the Elitor, “The Wireless World,” Dorset House, Tador Street, E.C.4, and must be accompaniei by the writer’s name ani address, 


2,200 KILOMETRES WITH 0-24 WATT. 


Sir,—With reference to previous correspondence concerning 
low power tests, I wish to inform you that on November 6th, 
1925, between 18.00 and 19.00 G.M.T., a communication was 
established and tests carried out with British G6DQ (Mr. 
Dorté, Lynwood, Weybridge, Surrey). Transmissions from 
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QSL card received from LAIA.. 


LAI1A were made on a wavelength of 42 metres and on follow- 
ing inputs :—8.64, 4.68, 1.68, and finally 0.24 watts. G6DU, 
who was using a two-valve receiver, reported the strengths 
to respectively R6, R6, R3-5, and for input 0.24 watt, R2-3. 
The distance from here to London is about 2,200 kilometres. 
J. DIESEN (LAIA). 
Moen i Maalselv, near Tromso, Norway. 


PRESS CRITICISM OF B.B.C. PROGRAMMES. 


Sir,—I have read the leading article in your issue of the 9th 
instant entitled ‘‘ A Ministry of Broadcasting ’’ with consider- 
able interest. 

Although in professional life a solicitor, I have taken great 
interest and spent a great deal of time in the science and practice 
of wireless receiving sets, and have, during the past two years, 
spent many happy hours with the ‘phones or loud speaker,” 

I am at a loss to understand the severe criticism levelled 
against the British Broadcasting Company in certain sections 
of the daily Press. In my opinion the British Broadcasting 
Company have exceeded all expectations. When one considers 
the number of hours per annum during which the Broadcasting 
Company have to be active, the general tone of the material 
put out is excellent. The lectures and talks which seem to 

ave come in for the severest criticism are most- interesting, 
and well worth the time spent in hearing them. 
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The fact that che broadcasting service in this country is under 
one control in my opinion leads to greater efficiency in the 
service, and the issue seems to me to be the nature of that 
control. s. 

It is common knowledge, I think, that Government control of 
any industry is not efficient, and I do not think that Govern- 
ment control of the broadcasting industry would be efficient. 

I therefore most heartily reciprocate your own exhortation : 
“ Leave well alone.” GEORGE R. PAWSON. 

Gosforth, Newcastle-upon-Tyne. 


FOUR-ELECTRODE VALVE SUPERHETERODYNE. 


Sir,—The accompanying circuit diagram, which illustrates a 
method of applying the supersonic heterodyne principle to 
a receiver by means of a four electrode valve, may possibly be 
of interest to some of your readers. I have lately been using 
a receiving apparatus of French design! which embodies this 
principle, and find it extremely satisfactory, both as regards 
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The cireuit diagram of Mr. Herbert's four-electrode valve super- 
heterodyne receiver. The coupling between R, aod R; is ed 
and fairly tight. R, is tuned by a vaciable condenser to the 
heterodyne frequency. R, and R, are loosely coupled and are 
tuned to the intermediate frequency. 


sensitiveness and selectivity. The four-electrode valve com- 
bines the functions of the high-frequency amplifier, oscillator, 
and detector valves of a normal superheterodyne circuit, and 
for this reason the arrangement would be highly suitable for 
portable receivers. go a fee, 

Using the French dull-emitting ‘‘micro-bigril’’ valve, the 
anode voltage should be between 40 and 5Q, and it is important 
to hhote that the oscillations due to the signal should be applied 
to the outer grid. C. V. C. HERBERT.. 


Cambridge. 


1 “ Radio Modulator, A.M.6,” by Ducretet, of Paris. 
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B.B.C. AND ADVERTISING. 


Sir,—With reference to your editorial remarks in The Wire- 
ivss World of November llth and December 9th, it is clear 
that the broadcasting service is being used too much for direct 
and indirect advertising purposes. There is, of course, the 
glaring instance of The Radio Times and The Radio Supple- 
ment, and it may be remarked in passing that this particular 
bit of advertising is both annoying to listeners and entirely 
superfluous. 

Another sort of advertising to which I have heard strong 
objection raised is certain appeals for charitable or semi- 
charitable objects. It would be hard to suggest that charitable 
appeals should be barred altegether, although a good many 
arguments could be put forward in support of that contention. 
The specific objection is to the simultaneous broadcasting from 
London, Daventry, and often ether stations as well, of purely 
local appeals which concern London. In the case of a really 
national appeal, by all means let it be ‘“‘ S.B. to all Stations,” 
but at present it seems that London is taking an unfair advan- 
tage, and particularly is forgetting that Daventry is not simply 
one of the London stations. 

As regards the broad question of the future control of broad- 
casting as a whole, while it is obviously necessary that super- 
vision, especially in certain matters, should be exercised b 
some Government department, this is really to be regretted, 
and the less of it the better. Any alternative would be pre- 
ferable to complete management by a Government department. 
Think of railways and coal mines under Government control. 
Think of the telegraph and telephone services, and of buying 
a postal order in a hurry. Think of Income Tax, Dora, and 
Government ale, and then try tə visualise Government broad- 
cast programmes ! : J. H. S. FILDES. 

Llandudno Junction, North Wales. 


e... 


4A QUESTION OF SIGNAL STRENGTH. 


Sir,—In ‘‘ Crystal Reception from 5XX," in your issue of 
December 9th, Mr. H. L. Cape has measured the distance from 
Chelmsford to Daventry wrongly. It is only 78 miles. I do 
not know where the Birmingham station is located, but the 
centre of the city is only 36 miles, giving a total of 114 miles. 

He does not sppear aware that the signal strength received 
would follow a square law. His figures which cause him sur- 
prise show the Daventry signal strength ten times that of 
Chelmsford, but this is almost exactly the ratio of 114? to 36?, 
and, assuming the power of the two stations equal, is correct. 

Braintree. H. E. ADSHEAD. 


Manchester Wireless Agent. i nescsosessnsoececoosoeoososssooeossess 


Messrs. L. Ormsby and Co., wireless 
manufacturers, have appointed Mr. C. J. 
Proctor, of 35, Wellington Road North, 


Wireless 
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_NORTHOLT’S “MUSH.” 


Sir,—May I confirm the statement made by E. T. Pierce, of 
Pinner, in your issue of December 9th, that the DX listener 
ets Northolt instead of carrier waves of the stations he wanta, 
also sat up tili 3.0 a.m. on three recent mornings to receive 
America, but came up against this huge wall of “ mush ” from 


Northolt, from which I enjoyed no thrill of success. My enjoy- | 


ment of wireless has waned since Northalt has been attackin 
the ether during the last four months. Night after night 
have been cut off from listening to my favourite British and 
foreign stations through the Northolt terror. Lately it has 
been quiet on some nights, but on others it has been decidedly 
worse, even interfering with London concerts. I wish the P.O. 
would stop this terrible nuisance (in the wirelesa sense) and 
so benefit the listeners in general. F. A. KEATES. 
Sudbury, Middlesex. + a. ts 
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EUROPEAN BROADCASTING STATIONS. 


Sir, —May I call attention to an error which appears in the 
very teeta map of European broadcasting stations published 
with your issue of December 98th? The town of Oviedo is shown 
as being in the southern part of Spain, whereas ite true position 
is on fhe north coast, about 20 miles inland and roughly 150 
miles west of Bilbao. The position in which Oviedo is shown 
on your map is actually occupied by Cordova. l i 

Barcelona. G. M. ROOKER. 


Sir,—With reference to the list and map of European broad- 
casting stations in your issue of December 8th, a point which 
might be misleading to many of your readers is that the powers 
indicated for the Spanish stations are the input powers and not 
radiation powers (I believe the same occurs in many other 
instances of Continental stations), and therefore cannot be com- 
pared, as they stand, with the list of British stations. 

Barcelona. BASIL HASTINGS. 


SOUTH AFRICA—U.S.A. DX. 


Sir,—Noticing in your issue of October 28th last (in connec- 
tion with an achievement of Mr. C. W. Goyder, G2SZ) a state- 
ment that ‘‘ The Pacific seaboard has long been a tempting 
goal for British amateurs,’’ I think it may interest you to know 
that I have recently effected two-way working with U6HM (Mr. 
Clair Foster, Carmel, California), communication having been 
maintained for about one hour on November 6th, when we had 
to close down as it was time for me to go to business. 

Cape Town. J. 8. STREETER. 


Ju dense rat astenndsinestecsescusiacssees The M.H. Ash Tray. 


Christmas gifts among the wireless 
trade have frequently assumed novel 
forms. This year Messrs. L. McMichael, 


Stockport, as their sole agent for the 
Manchester district. 
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New Wireless Depot. 


The F.T.H. headphone, the Eccentro 
crystal detector, the W.J. headphone dis- 
tributor, and other wireless stocks are 
now available at 29, Rosebery Avenue, 
E.C.1, where Messrs. W. Joanes, who are 
agents for these products, have opened a 
new branch. 

ooo0o0 


Constructional Work to Order. 


A new department has been opened by 
the Jervis Radio Co., 244, Goldhawk 
Road, Shepherd’s Bush, W.12, to under- 
take special wireless constructional work, 
such as coils, relays and transformers, to 
the customer’s specification. An outdoor 
staff also carries out repairs anywhere and 
erects aerials 
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“Eceo” Valves. 


With regard to the TE and TZ 
“Ecco” valves referred to in The 
Wireless World of November 11th, we hear 
that the sole selling rights for these 
valves in the British Colonies, Dominions 
and Dependencies have been secured by 
Messrs. E. F. Batchelor-Foulger and Co., 
173, Bank Chambers, 329, High Holborn, 
London, W.C.1. 
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A Valve Record P 


The Edison Swan Electric Co. recently 
had returned to them by a London 
customer one of their AR type receiving 
valves which had been in use for an 
average of three hours a day since 1919. 
It had therefore withstood 6.500 hours’ 
burning. Does this constitute a record 
for a bright emitter type receiving 
valve? 


Ltd., are presenting their friends with 
an original souvenir in the shape of an 
ash-tray supporting a realistic model of 
one of the well-known M.H. high fre- 
quency transformers. 
: Oo000 

The Brown Budget. ; 

The first number of the Brown Budget, 
the monthly journal of S. G. Brown, Ltd., 
of North Acton, contains an interestin 
history of this well-known firm, an 
articles on the ‘‘ Brown ” Electro Mega- 
phone, the new ‘‘ Brown’’ Power Loud- 
speaker, and other topics relating to the 
company’s productions. 

o oo 

A ‘Dagenite” Souvenir. 

Messrs. Peto and Radford have sent us 
a useful and seasonable present in the 
form of an ash-tray moulded in “ Dagen- 
ite,” the special composition used in the 
manufacture of the containers for Peto 
and Radford portable batteries. 
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Information Department 
Conducts a Free Service 
of Replies to Readers 
Queries. 


Adding an Efficient H.F. Stage. 


I have been obtaining excellent results on 
a conventional Q-v-1 regenerative 
circuit on a normal aerial and earth 
system, but lately having taken up 
my abode in a flat where an outdoor 
aerial is out of the question, 1 have 
been endeavouring to use-a short 
indoor aerial, but without appreciable 
results, except on the local statson, 
and have decided to build an H.F. 
amplifier to use in front of this re- 
ceiver, and should be glad if you 
could indicate a suitable circuit. 

D.D.B. 


uite possible for you to construct 
a suitable HF. amplifier for use in front 
of this receiver. Since, however, you 
intend making use of a short indoor 
aerial, you would in all probability find 
that an ordinary H.F. stage would be 
prone to instability, and it becomes neces- 
sary to make use of the neutrodyne 


It is 


H.T+ 


0:0005 mfd 


Fig. 1.—Circuit arrangement for an 
. effìcient H.F. stage. 


method of balancing out thə effects of 
valve inter-electrode and associated 
capacity. 
circuit for your purpose. It is advised 
that the H.F. transformer be very care- 
fully constructed, and it would be well 
that you follow out some recognised 
design, such as that given in our issue 
of October 21st. A plug-in coil may be 
used for aerial tuning, and if desired a 
two-way coil holder may be used so that 
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Questions should be concisely worded, and headed “‘ Information Department.” Each separate 


question must be accompanied by a stamped addressed envelope for postal reply. 


if necessary a reaction coil inserted in 
the plate circuit of the detector valve 
could be coupled to the aerial coil, 
although in- our opinion it would be 
preferable to insert a short-circuiting 
plug in place of the reaction coil in your 
existing receiver, and to abandon the 
plug-in aerial coil in favour of an 
aperiodic aerial transformer such as was 
described in our October 21st issue, page 


- 530, in conjunction with the neutrodyne 


transformer mentioned. With regard to 
the method of coupling this amplifier to 
your exjsting receiver, you should first 
remove the aerial coil from your receiver 
and then connect the output of the unit 
to your aerial and earth terminals. Your 
existing aerial tuning condenser will then 
tune the secondary of the neutrodyne 
transformer, the variable condenser 
shown in dotted lines being merely in- 
serted to illustrate theoretical principles. 
The reaction coil socket of the existing 
receiver should either be short-circuited 
as suggested, or a plug inserted having 
flexible wires leading to any reaction coil 
that may be coupled to the aerial coil. 
Needless to say, the same batteries may 
be used for both the H.F. amplifying 
unit and the receiver. 
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The Correct Value of Grid Leak. 


I have recently been informed that it is 
possthle to considerably increase 
signal strength by using a high value 
of grid leck, and should value your 
comments on the matter. C.D.F. 


Within certain limits it is true that 
greater signal strength can be had by rais- 
ing the value of the grid leak, and when 
searching for distant stations a value 
of 5 megohms should be used, and will 
enable many stations to be tuned in which 
would otherwise not be heard. A higher 
value is not recommended. When listen- 
ing to the nearer stations, however, 
quality will be considerably impaired by 
such a high value, and the more usual 
value of 2 megohms should be used. In 
the case of the local station, when it is 


desired to obtain the utmost quality pos- 


sible, the value may be reduced to a 
quarter of a megohm with a very salu- 
tary efiect on the distortion due to cumu- 
lative grid rectification, but, of course, 
at some sacrifice of signal strength. The 


customary value of 2 megohms is purely 
an arbitrary value, intended to serve as a 
compromise between quality and quan- 
tity, and is by no means the “ technically 
one and only correct value.” It would 
seem an advantage, therefore, to incor- 
porate a variable grid leak, not for the 
purpose of fine tuning, but for the pur- 
pose of effecting a change in. value 
according to whether distant or local re- 
ception 4s to be carried out. Unfor- 
tunately the ‘average variable grid leak 
is too ‘‘ variable,” and by no means con- 
sistent in its settings, and a far better 
method is to mount the actual grid leak 
clips on the panel and keep a selection 
of fixed grid leaks of various values close 
at hand. 
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Using Telephones of Different 
: Resistances. 


I wish to use two pairs of telephones on 
my crystal receiver, and have in my 
possession one pair of 4,000 ohms 
and one of 120 ohms. Is there any 
method of operating these two pairs 
together from my receiver? 

A.R.D. 


It is quite a simple matter to operate 
these two pairs of telephones from your 
receiver. You will need a step-down 
telephone transformer and a 1 mfd. con- 
denser. Connection should be made as 
shown in Fig. 2. If you are contemplat- 


Fig. 2.—Using high and low resistance 
telephones together. 


ing using one of these pairs at a distance 
from the receiver, it is recommended that 
the low resistance pair—that is, of 
course, the pair connected to the trans- 
former secondary—be used for the 
extensions. 
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COMPETITION WITH PRIVATE 
_ ENTERPRISE. 


HE recent evidence given before the Broadcasting | 


Committee by Lord Riddell and Sir James Owen 
on-behalf of the London, Provincial, and Scottish news- 
papers brought to light some in- 
teresting -points additional and: 
incidental to the main argument 
on’ that occasion, which was the 
extent of the powers which 
should be granted to the B.B.C. 
to act as distributors of news. 
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be put on a basis where it is no ak nursed by the — 
Government, but has to stand on its own legs and com- 
pete as a private concern on the same footing as other 
industries. The quite exceptional facilities which are 
placed at the disposal of the B.B.C. render it a very 
serious factor in competition with any private concern or 
industry with which it may con- 
flict in common interests, and it 
is this fact, too, which renders it 
so essential that the scope of the 
B.B.C. in the direction of making 
advertising announcements should 
also be most clearly defined. Just 


In the evidence it was stated By Prof. E. V. Appleton. . as the newspapers are dependent 
that the newspapers do not claim NOVELTIES FROM OUR READERS ... 925 for their prosperity on the dis- 
that they are entitled to any AERIAL CR Re aa renee tribution of news, so many other 
special consideration, but that Practica Hints anp Tiers... ... 931 industries depend for their exist- 
they consider that, since broad- Vatve-CraystaL RECEIVERS ...  ... 933 ence upon revenue derived from 


casting is more or less a Govern- 
ment monopoly, it should, as far 
as possible, be conducted on lines 
which would ensure avoidance of 
injury to existing industries, and 
the pros- 


CURRENT TOPIcs 


GRADED EBONITE 


By J. W. Canham. 


CRYSTAL SAFETY RESISTANCES. a 937 
By H. M. Dowsett. 


Broapcast BREVITIES 5 na 
Fapinc on SHort Waves ... .. 943 


the sale of publicity services _ 
which they are in a position to 
offer. 


Defining the Limits of 
Advertising. 


should nof endanger By E. F. W. Alexanderson. 7 

perity, or in some cases even the CONDENSERS IN SERTES 945 We have referred above to a 
existence, of local newspapers By C. F. Smith. part of the evidence on behalf of 
which perform essential social BROADCASTING AND THE FARMER ... 946 the newspaper proprietors, where 


services not open to broadcasting. 
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94g è . it was argued that broadcasting 


It is a recognised tradition that News FROM THE Crees ©. ...’ 951. should be conducted so as to avoid 
the Government should not compete Letters TO THE Eprror...._—....._-—«O952 injuring already existing. indus- ` 
READERS’ PROBLEMS z 953 tries. Perhaps in this argument 


with private enterprise, and since 
we must recognise the broadcasting 
organisation as virtually a Govern- 
ment-backed concern, it is essential that the B.B.C. 
should not be given powers which would entitle it to 
violate this tradition. 


w 


A Government Tradition. 


We have, then, a choice either of maintaining the 
tradition, if Government support of broadcasting is to 
continue, or, alternatively, the broadcasting service must 


6 


we can find a definition which 
should assist in deciding upon the 
limit which should be put to microphone advertising, for 
if we agree to the principle that any advertising or other 
publicity matter which is broadcast must be of such a 
character that it does not conflict with or injure the in- 
terests of any private enterprise which may be in com- 
petition with the concern receiving microphone publicity, 
we shall in this way, we believe, eliminate all types of 
publicity which have hitherto given offerce or are likely 
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to do so in the future. This definition would leave the 
field open for collective advertising calculated to benefit 


an industry as a whole, but would eliminate all possi- 


bility of individual advertisement of a unit of that 
industry. .In this way publicity talks of a collective char- 
acter and?those which might be proposed’ by concerns 
which, by virtue of their activities, were not in com- 
petition, would be eligible, but every such talk would 
be approved or rejected by those responsible for editmg 


the programmes, who would naturally be guided by a 


consideration of the. interest which the listeners would 
attach to the subject. Appeals for charity would still 
be accepted, as hitherto, on their merits and at.the dis- 
cretion of the directors of programmes. 
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COIL TESTS. 


FEW weeks ago we invited those readers who are 


interested in the design of tuning coils to submit 
specimens for test in The Wireless World laboratory. 
We thought'that these who have studied the subject would 
be interested to know. the electrical properties of their 
pet coils, and that a good deal of valuable and hitherto 
unobtainable information would be obtained from a care- 
ful examination of a large number of coils, more espe- 
cially as they would be built by the experimenters who 
developed them. i 
As was expected, great interest was shown in this ex- 
periment, and parcels of coils of all shapes and sizes 
have arrived from all quarters. Instead bf the hundred 
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or so which we expected to receive, however, a~ much 
larger number has been sent in, accompanied, in many 
instances, by letters giving reasons for the choice 


of the particular shape of coil, style of winding, and 
‘gauge of wire used. These letters show that a great-deal 


of care has been given to the design and construction, 
some writers even going so far as to give complete calcu- 
lations. z 

- The Single-layer Coil. 


_ Already much interesting and extremely valuable data 
has been collected, and it is quite obvious that, instead 


of a well-made coil of 200 microhenries inductance having 


a resistance at 400 metres of 10 ohms or more, as would 


be expected according to some of the literature on the 
subject, it appears to be fairly easy to make reasonably 
compact single-layer coils having a much lower H.F. 
resistance than this. A 200-microhenry coil having a 
resistance of 4 ohms at 400 metres is the best one so 


_far tested, and it is quite clear that single-layer coils 


are, on the whole, far superior to coils of the multi- 
layer type. . 

The work is proceeding with all speed consistent with 
careful measurements, and the results are being recorded 
in a form which, it is thought, will be most helpful to 
our readers. A short time must elapse before all the 
coils are tested and checked and the coils returned to 
their owners; in the meantime we wish to thank all 
those who did their part in making this experiment such 
a huge success. 


AMATEUR TRANSMISSION IN SOUTH AFRICA. Mr. J. S. Streeter (OA4Z), the well-known Cape Town transmitter, whose 


signais have been heard in Great Britain, the United States, Argentina, Australia, 
In front of the window stands the transmitter, the four 


carrying two Phillips recti:ying valves, can be seen on the left. 


Chile and Brasil. The high tension panel, 
famine 


beside it composing the grid leak. The receiving apparatus occupies the right half of the bench. 
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Constructional Article for Short=wave Enthusiasts. | < 


By F. H. HAYNES. 


Specification. 

I. A two-valve set with oscillating detector valve and 
transformer coupled note magnifier, 

2. Loose coupled aerial with tuned closed circuit and 
series-tuned reaction coil, giving critical control over self- 
oscillation, and consequently rendering the set particu- 
larly suitable for the reception of telephony. 

3- Apparatus in the tuning circuits arranged to be un- 
influenced by hand capacity effects, and the front of the 
instrument is, as regards high-frequency potentials, 
dead. 

4. The tuning coils are of low self- -capacity, and a 
minimum amount -of dielectric material is used to sup- 
port them. The tuning condensers have specially low 
zero values, and the detector valve is of low inter- 
electrode capacity. | 
~ §. The components are standard, 


O+H.T.L.F 


N) 


O+H.T.D 


LT 
tuning circuit with variabiy coupled tuned 
reaction, 


i Short-wave 
5 


and can be fitted | 


% 
w shout adaptation. The set is constructed making use 
only of a fine tenon saw or hack saw, hammer and centre 
punch, hand brace with set of drills, a six-inch steel 
square, several files, including a small flat key file and 


a rat-tail file, a screwdriver and soldering equipment. 


The cabinet is of standard dimensions. 


Materials Required. 


This list is given in the order in which the parts 
should be obtained so that construction can be proceeded 
with :— 

Cabinet, type No. 400 (Compton Electrical & Radio 
Trades Supplies, 63, Old Compton Street, London, W.1). 
12in. x 8in. x 7łin. deep with baseboard. 

Ebonite for front panel to measure 12in. x in. when 
finished and Jin, in thickness. 

A piece of Ebonite 12in. x 3in. x in. for sub-panel.. 

2 cast angle brackets złin. (A. J. Dew & Co., 33-34, 
Rathbone Place, Oxford Street, London, V : 

A piece of ebonite 4in. x 3hin. x jin. for the con- 


i struction of the closed circuit coil. 


A piece of ebonite 6in. x 3in. x fin. for constructing 
aerial, reaction coils and spacing strips. 
4 oz. No. 16 tinned copper wire for aerial and closed 


circuit inductances, also a small quantity of No. 22 bare 


copper wire for the reaction coil, 

2 feet of ebonite tube 4in. outside diameter with Hin. 
hole. It should be of clean finish and absolutely 
accurate to size. | 

4 inches of fin. hard brass rod. 

: variable condensers 0.00015 mfd. 
Bremmer Tully ‘‘ seven plate’’ or 0.00025 mfd. 
wider tuning range referred to below. 

Filament rheostat ‘‘ Siren ” (H. oe Tofield, 30, 
Church Street, Birmingham). 


capacity. 
for 
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2 geared dials. 
quick movement as well as that through the-gearing, and 


for easy searching the reduction ratio should not be. 


excessive. | 
4 clips for mounting V.24 type valve. 
2 inches of 14in. ebonite tube. 


Details for making the formers for the aerial and reaction 
coils. 


Small quantity of 38 or 40 D.S.C. wire. 

Gambrell low-ratio intervalve transformer. 

Valve holder (Athol Engineerigg Co., Ltd., Cornet 
Street, Higher Broughton, Manchester). 

Grid condenser and leak, 0.00025 mfd. 
megohms, Dubilier type 610. 

Terminals marked ‘‘ Phones + 
“ Phones —,” Belling Lee. 

6-volt grid battery with plugs. 


and 2 


» and 


T.C.C. condenser, capacity between o.1 
and 1 mfd. 
‘* Cabelug °’ battery connector with five 


leads for H.T. and L.T. batteries (R. A. 
Rothermel, Ltd., 24-25, Maddox Street, 
Regent Street, W.1). 

Among the various screws required should 
be one dozen No. 6 B.A. cheeseheaded brass 
with washers and nuts, also three Zin. No. 4 
B.A. countersunk with nuts for fixing the bent brass 
bracket which carries the reaction coil. 

12 yards No. 20 india-rubber wire for connecting up 
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Dimensions of the closed circuit former, its supports, which 
are fitted with wooden n pings and the ebonite piece, which carries 
the aerial coil. e latter is made írom 1/2in. tube. 
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Ltd., Pancras, 


(Ripaults, King’s Road, St. 
N.W.1). 

A small quantity of No. 22 resistance wire for fixed 
filament resistance of note magnifier. 

Approximate cost of components and all necessary 


materials, £ 7 5S. 


Panel, Sde pand and Baseboard. 

The front panel is accurately adjusted, by filing, to fit 
the cabinet, and is attached 
baseboard, which 
measures 7in. deep,. Zin. in 
thickness, and is battened 
The 
battens should be glued 
(Seccotined) as well as 
screwed to the baseboard to 


_ prevent warping, and three T DERRIOR 
No. 4xğin. countersunk LINES 
brass screws used for attach- An ebonite spacing piece, 


showing method of securin 
to the condenser spindle an 
the brass angle bracket en 


ing each batten. It is im- 
portant that the panel fits 

quite squarely to the base- which the: Feact(on: col ze 

board, and, in order to hald it rigidly in position without 
the use of angle brackets, four No. 4x jin. screws pass 
into the baseboard itself, and two into the battens. . 

The sub-panel, which carries the condensers and is 
only in. in thickness, should be next trued up and 
adjusted to length to leave in. clearance on each end 
of the baseboard, so as to pass the battens on the cabinet. 


11°- 


The sub-panel which cares the detector vaive and tuning condensers. 


A, 9/l6in. B, 1/8in. 


The end brackets are attached, using No. 6 B.A. screws 
and nuts, taking care that the panel fits accurately down 
on to the baseboard. If accuracy is not exercised in 


- fitting up the sub-panel, difficulty will be experienced in 


aligning the extension spindles of the condensers. Do 
not screw the brackets down to the baseboard:at this 
stage. 

Working to the Banie of the sub-panel, the con- 
denser and valve holder clips are accurately set up in 
position. Before drilling the holes for the clips, verify 
that they are of the same type as shown in the working 
drawing. 7 ; : 


Fitting Up the Condensers. 


After making sure that the front panel is exactly square 
with the baseboard sfide the sub- panel with brackets and 
condensers removed into position behind the front panel, 
and very accurately mark the.centres for-the dial spindles. 
The fin. holes are carefully put through the panel, 

making a yin. hole first as a guide. The hole should 
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be slightly enlarged with a 
rat-tail file to give easy 
clearance for the jin. brass 
rod. as 

Two pieces of brass rod 
are then prepared 1fin. long 
and the ends slightly 
rounded. By making scratch 
lines with the edge of the file 
for a distance of about in. 
on one end of each of these 
pieces, they can be driven 
into the in. ebonite rod, and 
will securely hold without 
the use of grub screws or 
pinning. Similar scratch 
tines should be made on the 
spindles of the condensers, 
and when finally assembling 
it will be found that the 
ebonite tube can be forced on 
without unduly straining the 
condensers. The pieces of 
ebonite rod are about 3}in 
in length, while the space 
between the two panels is 
4hin. 

~ The Coils. 


‘The centre frame for the 
large closed circuit coil is 
made from in. sheet, and 
it should first be accurately 


-outlined on the face of the shonile, including the posi- 


tions for the holes, and the lines worked dawn to with a 
file. The semi-circular pieces, which are removed to 
give clearance to the aerial and reaction coils, can be cut 
out by linking up a number of small holes or by the use 
of a small fret saw if one is available. A piece of 
ebonite shaped ‘in this manner is apt to be weak, and 
should therefore be gripped low in the vice when work- 


ing on it, and on no account must a hammer be used 


A close-up view of the tuning coils. 
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The tuning equipment is assembied so as to be well removed from the manipulating controls 


on the front of the set. 


to assist in breaking away the cut-out pieces. A yin. 
hole usually gives good clearance for No. 16 wire, but, 
owing’ to the thickness of this piece of ebonte, 
the holes along the sides should be țin., and the edges 
of the holes may be just cut away with the point of a 
larger drill. The top and bottom spacing pieces are 
made from in. ebonite, and the holes are jyin. It is 
important that the holes should be accurate in spacing, 
or otherwise the wire will not slide through easily when 
threading on the turns. The coil is 34in. in diameter, 
and therefore the wire must be wound, after having 
been previously straightened by stretching on a cylindrical 
former about 2{in. in diameter with turns touching.. The 
actual diameter required will depend upon the hardness 
of the wire. Do not release the tension when winding 
on the former. 
Tuning Range. l 
If the holes through which’ the wire is threaded 
are spaced jin. apart, five turns can be threaded 
on each side of the centre supports, and this coil, in con- 
junction with the others, as shown in the working draw- 
ings, will tune from about 30 to 58 metres, and would 
be suitable for the interception of amateur transmissions 
on 35 metres, and WGY (2XAF) on 41.9 metres. In 
order to include KDKA on its wavelength of just over 
6o metres the pieces can be drilled as shown in the draw- 
ings. A wider waveband can, of course, be obtained by 
substituting condensers with a maximum capacity of 
0.00025 mfd. , and sufficient depth has been provided in the 
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design of the set to accommodate them. 
With a limited waveband, however, the 
smaller tuning condensers are easy to — 
manipulate, self-oscillation is more 
easily controlled, and slightly greater 
signal strength is obtained than when 
the 0.00025 condensers are used near a 
maximum setting. 

The aerial and reaction cotls shown g 
may be used over the waveband of 30 to 
7° metres, though, as already suggested, 
a larger reaction condenser should be 
used when a. larger parallel condenser is 
adopted in the closed circuit. The con- 
struction of the aerial and reaction coils o 
requires no explanation, and full details | 
can be obtained from the drawings and 
illustrations. Details for the construc- 
tion of the rod which supports the aerial —o% 
coil are also given. The coil pivots 
about the hole in its centte, the arm 
being rigidly fixed in position. In set- i 
ting up the coils, the reaction coil should be placed in 
position first, the bracket providing a pivoting point $in. 
behind the panel. The coil will be found to turn through 
approximately a right angle. By holding the closed cir; 
cuit coil in position the supporting rods can be marked 


(he front panel. 


off as to length, and positions for fixing determined, so _ 


that the reaction coil moves as near as possible to the 
closed circuit coil, and that at the position of maximum 
coupling the coils are concentric with turns lying parallel. 

The choke coil carries 18in. of winding of No. 38 or 
40 D.S.C., and it is advisable to terminate at each enc! 
with two or three turns of No. 30 wire. 


`% Wiring. 


The wiring up can be carried out from the practical 
wiring diagram, and the arrangement of the components 
in the tuned circuits will be found to provide short and 
direct connections. The flexible leads to the reaction coil 
consist of twelve strands of the wire used to wind the 
choke coil lightly twisted together and terminated on 
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Positions for assembling the components on the baseboard. 
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pieces of stif wire suitably placed to allow for the 
swinging of the coil. The actual method of connect- 
ing up shown will cause the set to oscillate, assuming 
that the coils are wound in the same direction. 


In Operation. 


The most important factor to consider in the design of 
a short wave set is that of obtaining a smooth reaction 
control. This can be accomplished with the series tuned 
reaction circuit, assuming that the inductance and capa- 
city values are suitably chosen, and depending also upon 
the correct size of grid condenser and leak, the proper 
adjustment of plate voltage, a suitable and .sometimes 


critical. regulation of filament brightness, and the elimina- 


tion of certain stray capacities acting in a way to bring 
about self-escillation. It is principally for this reason 
that a valve of the V.24 type is adopted for detection. 
For the reception of Morse signals the manipulation of 
self-oscillation is not critical and will not alter signal 
strength over an appreciable range of adjustment, but 
poe when receiving telephony it is most im- 

portant that the circuit shall move into 

a state of oscillation without emitting a 
© click. It-has been shown that the grid 
to plate capacity of an ‘‘ R ” type valve 


ey is about twice that of the tubular type, 
et whilst the filament to grid capacity is 
ER about five or six times as great. In the 


ii 


“R” type valve the filament to grid. 
capacity is about § micro-microfarads, 
being greater in value than either the 
self-capacity of the coil or the zero capa- 
city of the condenser, and being set up 
across the glass dielectric of the pinch 
of the valve, not the best of dielectric 
materials, a degree. of damping will 
be produced which will tend to counter- 
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act the advantages gained by the 
use of specially constructed tuning 
equipment. There is little point in 
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carefully distributing the” 
electrostatic strain between 
adjacent turns in the induct- 
‘ances, if the entire winding 
is to be bridged by a short 
path in the glass foot tube 
of the valve and where, in 
consequence, electrostatic 
strain is likely to be 
dense. 

In operating the set just 
on the oscillating point 
the two dials should ad- 
vance more or less together, 
and a position of coupling 
with the reaction coil can 
be found where this will 
result. Points will be 
found in the tuning range, 
however, where the closed 
circuit comes into tune with 
a harmonic of the aerial, Srg A E EAE ET A a Sea ee Pete Sa 
is hest compensated for by  — 2" "'""[ Sl A ey ee ee Res ae 
swinging the reaction coil = 
to restore self-oscillation. 
The aerial coupling ‘will 


The battery Coiributing leads beneaih the base. 


need to be experimented with, depending on the size 
a the aerial, and, once set, requires no adjustment. 
The receiver should be used with a 
counterpoise, and, consequently, it is ad- 
—— visable to stand the batteries on an insu- 
a $ = ail & AUTRE TEPER _ lated board immediately behind the set. 
AOS mg CEC ee CLEC "tanie The writer has, made up a choke coil unit 
consisting of a pair of coils similar to the 
Lii L- one fitted in the set, which are connected 
RF may Paste yim H . to the telephone terminals immediately in 
, Baty a CE URNE front of the set, and eliminate the varying 
capacity effects produced by wearing the 
head telephones. For loud-speaker recep- 
tion a resistance coupled amplifier with 
optional second stage and working from 
H.T. and L.T. batteries, which are inde- 
: | pendent of the receiver, replaces the tele- 
ee 3 ; 3 = phones keeping the choke coils in circuit. 
ree SA ` By this means the amplifying equipment 
with several, pairs of telephones or loud- 
speaker can be handled, and in no way is 
the tuning of the set disturbed. 
meang | If a very short earth lead is employed 
< | O00 these precautions may not be found neces- 
sary, particularly as the aerial and earth 
connections joining to the aerial coil do not 
connect up either directly or through an ap- 
preciable capacity with the tuning ap- 
paratus of the set. Even the spindle side of 
the variable condensers which are at L.T. 
battery potential cannot be handled with- 
out slightly unsettling a beat note or mar- 
ring the merits of a telephony transmission 
Practical wiring diagram. The E oi arb eri in approximately their correct on “th e very short wavelen gths when the 
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tuning capacity is at a 
value. 

With this particular’ set, using the 
larger coil and condensers, the pro- 
gramme of KDKA was received at 
good loud-speaker strength without the 
omission of a single announcement on 
three valves, with excellent quality and 
entire absence of noise, fluctuation, or 
evidence of oscillation. On this occa- 
sion the tuning coil consisted of four- 
teen turns and the tuning condensers 
were of 0.00025 mfd. maximum capa- 
city. Sixty feet of single wire was 
used as an aerial sloping down to a 
first floor window from the top of a 
mast, and the counterpoise was also 
a single wire goft. long falling away. 
to a height of about 7ft. from ground 
level at the far end. 


low 


Working on a Small Aerial. 


The connections between the lead- 
ing-in wires and the set must be 
short and well spaced. It is not 
essential to erect a small aerial 
for short wave work, and better 
results are usually obtained by har- 
monic tuning of an aerial between 
60 and rooft. in length. On the other 
hand, if an elevated outdoor aerial is 
not available, quite good results can 
be obtained on a few feet of wire 
stretched across a room with a counter- 
poise wire.some feet beneath it. The 
relationship between the natural wave- 
length of the coupled aerial circuit and 
the wavelength of the signal has a 
definite bearing on the range and dis- 
tance of best reception, and some 
valuable investigation work can be 
conducted by the amateur into this 
matter. Other factors also probably 
bear upon it. The natural wavelength 
of small aerials can be estimated with 


accuracy, and nodal points established by small series 


connected condensers. 


With the set completed and in operation, the ‘short 


~ 


DECEMBER j3oth, 1925. 


View showing the assembly on the baseboard. 


wave enthusiast should turn his attention to the construc- 
tion of a suitable wavemeter with valve oscillator and 
enclosed filament heating and H.T. batteries. 


THE AMATEUR’S EDUCATION. 


Must He Learn Languages? ; 


y r is beginning to look as if a knowledge of Greek 

will soon be a necessary part of the wireless 
amateur’s mental equipment,’ writes Prof. G. W. O. 
Howe, D.Sc., in The Electrician. ‘‘ Physics and elec- 
trical technology may assist him in the invention, design, 
and operation of new radio circuits, but they will not 
help him to find names for them, nor to understand the 
names given to them by other people. 

A 20 


‘‘ There was a time, not long ago, when ‘dyne’ was 
known only as a unit of force, but it seems now to have 
become a unit of wireless construction. 

‘< We have heterodyne and neutrodyne, tropodyne and 
solodyne, unidyne and molodyne, and many more; it 
certainly looks as if those who interest themselves in 
wireless matters are expected to have a classical 
education.” 
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CHARGING FROM A.C. MAINS. 


Advantages of the Tantalum Electrolytic Rectifier. 


By PROF. E. V. APPLETON, 


OST people would agree that the trouble of 
charging accumulators and of replacing high- 


tension batteries is one of the chief disadvan- 
tages of wireless. This trouble has been recognised by 
the valve manufacturers, who have done a good deal for 
us in reducing filament current consumption, so that the 
charging of one’s accumulator need not ,be a weekly 
affair. 
tion of the problem. 


Battery Maintenance Problems. 


To solve the battery problem we must have some simple 
apparatus, with a simple switching device, by means of 
which the battery may be charged i” situ, thus eliminating 
the trouble of disconnecting the accumulator and ‘of 
transit to the local charging establishment. In this article 
I describe what I consider to be the most convenient 
solution available at the present day.. a 

In the first place it should be stated that the battery 
problem can only be solved when there is an electrical 
supply available. In remote country districts, where 
charging is impossible, dry cells have, of necessity, to be 
used for both low- and high-tension batteries, but I think 
that most people who are able to choose would prefer 
accumulators to dry cells, so that medium-current filament 
valves can be used. . When the electrical supply is a 
direct voltage one there is no difficulty, and resistance 
and switching systems for charging accumulators in such 
cases have been described many times. The difficulty 
arises when the supply is an alternating one, as is so 
often the case nowadays, and a form of rectifier has to 
be used. Then one has to make a choice from the three 
types of rectifiers available, namely: (a) ‘vibrating reed 
rectifiers, (b) vacuum tube (including gas discharge) 
rectifiers, and (c) electrolytic rectifiers. |For home use 
class (a) can be ruled out because of the noise and lia- 
bility to get out of order, so that the real choice is 
between class (b) and class (c). 


Electrolytic Rectifiers. 


Now if this choice had had to be made some years 
ago there is little doubt that most people would have 
chosen the gas rectifier as requiring less attention than 
the electrolytic rectifier. But this would have been 
because the aluminium electrolytic rectifier was the best 
of its type available in those days. The whole problem 
has recently been completely altered by the introduction 
of the tantalum rectifier which, unlike the aluminium 
rectifier, does not get hot and requires no special super- 
vision whatever. There is, to me, little doubt that the 
tantalum rectifier, because of its simplicity, will be pre- 
ferred by all who have to make the choice nowadays. 

It may be useful to consider first the general scheme 
of using a rectifier before going on to discuss the tantalum 
rectifier in particular. In the first place it should be 
noted that a rectifier which is always readily put into 

II 


hours rating is sufficient). 
But, unfortunately, that is not a ‘complete solu- - 
_ of energy can be replaced during the day-time, if neces- 


M.A., D.Sc. 


circuit can be used to keep the accumulator fully charged ; 


that is to say, it can be put into action daily during the 


hours when the set is not in use. In this way the battery 
is never allowed to run down, and its full voltage is 
always available. Also it is not necessary to get expen- 
sive cells of specially large capacity (30 to 50 ampere 
If a large current is taken 
from the cells during the evening period the same quantity 


sary at a lower current rate, but over a longer period. 
This system of slowly replacing energy used is called 
‘* trickle charging,’ and its success depends on having a 
rectifier which needs no attention whatever. The battery 
can be connected by means of a change-over switch either 
to the set, or to the charger, or left disconnected. The 
alteration of the connections is a matter of one second. 


Choice of Electrodes. ' 


It has been known for many years that certain metals 
when used as electrodes in a suitable electrolyte offer a 
high resistance to the flow of current from electrode to 
electrolyte, but practically no resistance to the current 
flowing in the opposite direction. Such a device will 
obviously act as a valve for an alternating current cir- 
cuit. A lot of metals may be used for producing this 
valve effect, among which may be mentioned aluminium, 
tantalum, tungsten, bismuth and magnesium, but. only 


’ two of them have been successfully used in practice as 


electrolytic rectifiers, namely, aluminium and tantalum. 
Quite recently the Bureau of Standards in America 
(which corresponds to the National Physical Laboratory 
in England) has made a very close study of these two 
substances when used as rectifiers, and has given many 
weighty reasons why tantalum is to be preferred to 
aluminium for the charging of accumulators. These 
may be briefly summarised as follows :—- 

(a) The aluminium rectifier has a very low efficiency 
and requires careful and constant attention. 

(b) The aluminium rectifier, when not in constant 
usc, loses its rectifying power, and, after it has been 


‘standing idle for some time, it is necessary to re-form 
_the film of oxide on the aluminium by means of direct 


or alternating current. 

(c) Tantalum is very much more resistant to the action 
of the electrolyte than aluminium, and its use permits 
the passage of much larger rectified currents. 


The Story of Tantalum. 


Although tantalum was discovered over a hundred 
years ago it is only recently that tantalum of a high 
state of purity, and capable. of being worked into sheet 
rod or wire, has been available. Tn 1824 Berzelius, 
the distinguished chemist, obtained a specimen with 6o 
per cent. of tantalum, while Moissan later produced a 
still purer specimen. In 1902 Dr. von Bolton 
developed a process for making drawn filament wire for 
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incandescent lamps, but, as is well known, its use is 
gradually being replaced by the use of tungsten. 
Anyone who is interested in the chemistry of tantalum 
will find much of interest in a paper on tantalum read 
before the American Institute of Chemical Engineers on 
December 6th, 1922, by C. W. Balke. In that paper 
the fascinating story of the production of pure tantalum 
and of the rise of its importance in industry is told. 
! / 

Some Tantalum Rectifier Circuits. | 

Let us now consider some simple rectifier circuits. 
If two plates of tantalum are immersed in dilute 
sulphuric acid, and: are also connected to a source of 
alternating potential, current will only flow for a few 
seconds, during which time a thin film, which often shows 
beautiful colours, is formed on the surfaces of the plates. 
l Now if, instead of using 
two plates of tantalum, one 
plate of tantalum and one 
plate of lead are used we 
find that one-half of the 
alternating current wave will 


SAANÓFOAMER m ¢ be suppressed, current pass- 

acoumutator ing only from lead to tan- 
Fig. 1.—Tantalum and lead talum. An example of a 
electrodes imm in simple practical circuit for 


ersed 
dilute sulphuric acid and 
connected to give half-wave 


such rectifying operations is 
rectification. 


shown in Fig. 1. It will 
be noted that the alternating current supply is _ first 
stepped down by means of a transformer to 40 volts or 
less, for it has been found that 40 volts is the maximum 
voltage giving constant operation in the rectifier. The 
secondary winding of the transformer is connected to the 
tantalum electrolytic cell, and direct current can be taken 
from the terminals marked ‘‘ to accumulator.’’ 

Another type of rectifier circuit is shown in Fig, 2 
by means of which both halves of the alternating current 
wave are used. This full-wave rectification may be 
accomplished by using two cells or series of cells or by 
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using (as is illustrated in Fig. 2) a single cell with two 
tantalum electrodes. 


The Use of Depolarisers. 


In the case of the tantalum rectifier it has been 
recently found that the introduction of certain salts to 
the sulphuric. acid reduces polarisation, and thus greatly 
decreases the internal] resistance of the cell. This effect 
is of the greatest importance, for by means of it the 
current output of a rectifier cell may be multiplied 
several ,times. | When the highest current output is 
required sulphuric acid of specific gravity 1.100 to 1.250 
(which is approximately the 
same as is used in lead-type 
storage batteries) to which 
has been added ferrous sul- 
phate crystals (not more than 
I gm. in 100 c.c. of solu- 
tion) has proved the most 
satisfactory. Moreover, as 
has been found from an ex- 
haustive series of tests, this 
combination of electrolyte 
and depolariser has been 
found not to result in undue 
heating, which assists enormously in preventing excessive 
evaporation of the electrolyte. 


Fig. 2.—Full-wave tantalum 
rectifier. 


The Balkite Battery Charger. 


For those who do not wish to be troubled with the 
construction of a tantalum rectifier there is on the market 
a rectifier complete with suitable transformer, fuse, and 
leads. This is a full-wave rectifier, and will charge a 
6-volt accumulator at 24 amperes, so that a 50-ampere- 
hour accumulator can be completely charged in about 
zo hours. This charge can be obtained for two ranges 
of supply voltage, namely, 200-240 volts and 100-115 
volts. The only connections to be made with it. are to 
the electric mains by means of the adaptor and to the 
accumulator to be charged by means of pang clips. 
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U.S.A.: 1A4A0, 1ADI, 1AHG, 1AHV, Extracts from Readers’ : OHTS; OKW. 0MO, OOL, OPM, OPO. 
1AIU, 1ANZ, 1AOF, 1A0U, 1AP2Z, OPX, ORB, OREN. ORM, ORO, OWB. 
1AXA, 1AZD, 1BV, 1BX, 1CAL, 1CH, Logs. OWC, PCLL. PBIO. Ital : 1AF, IAS, 
1CMF, 1CPQ, 1GA. 1KA, IRD, 1SAL, : IBD, IBA, IGB, IGN, IGV, ILP, IMT, 
1SE, 1YB, 1ZA, 2ADM, 2AES, VN © SRR eos IRB, IRM, ITV. Germany : K1K' 
2AGQ, 2AHM, 2AIU, 2AKB, 2AX, Howden, Yorks 'K3BB, K3K, K56, KK4, KK5, KL3, 
2ANM, 2APV, 2AUM, 2BM, 2BRB. i ° sKR7, KX5, KY4, KYS. Scandinavia : 


2CNS, 2CRP, 2CTH, 2CVJ, 2CVS, 2CW, 
2FK, 2GX, 2KX 2LD, 2ME, 2UK, 2XU, 
2ZV, 3BHV, 3BOB, 3BNU, 3BSS, 3BUP, 
3WN, 4RR. 5AHP, 6BJD, 6HM, 8AKS, 
8ALY, 8AM, 8A ZU, 8BGN, 8BTH, 
8BKN, 8BPN, ‘BBWR, 8CAU, 8CBI, 8CIB, 
8CYI, 8DCB, 8DAP, 8MC, 8RT, 88E, 
8ST, 8X E, 9AAD, 9AKD, 9APN, 9CTR, 


2DS, 9GXX, 9PU, 9UA. Norway: LA, 


1A. Germany: KI8, KK4LV. Un- 
known : LS1, and 2CTF. 
{0-v-1) all below 80 metres. 
D. M. and D. F. O’Dwyer. 
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(September 10th to December 10th.) 


France: 8AAA, 8ACA, 8AL, 8AS, 
8BYB, 8CA, 8CAX, 8CQ, 8CT, 8CU, 
8DAS, 8DD, 8DGS, 8DTD, 8ÉB, 8ÉÉ, 
8EP, '8FW, 8GR, 8GZ, 8HA, SHLL, 


LIWAG, S2CO, S2NM, S2NX, 83NB, 
SGBR, SMTX, 'SMUI, SMXU, SMYW 
U.S.A. : 1ARF, 1CH. 1D0.1WGH, 1GB, 
NRL, WGH, WIR, WIZ, WQO. Tunis : 
OCDB, OCDJ, OCML, OCTU. Switzer. 


8HU, BJA, 8JEH, 8JGP, gJO, 8JYZ, land : 9BF, IBR, 9BZ. Spain: EA A8, 
8KK, 8KR, 8LMH, 8LMP, 8LX, 8LZ, EARO, EAR21. ` Morocco : MAROC. 
8MB, 8MCQ. 8MD, 8MH, MIU, 8MS, Portugal: PIAF. Philippine- Islands : 
8MUL, 8NA, 8NFT, 8NN, SNNN) PI, 1HR. Miscellaneous : DFY, BXO, 


PMS, HTH, GFD, NOT, Y7XX,  PKX, 
BYZ, 96TM, C23. 


(0-v-1) (30 to 100 metres. 
D. E. Scarr. 
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SOWB, 8PAX, 8PGL, 8PPC, 8PR, 
8PRD, 8RA, 8RAT, 8RBE, 8RG, 8RLH, 
8SSC, 8SSM, 8SU, 8TH. 8TK, 8TMK, 
8TOK, 8VTI, 8UV, BWAG, 8WK, 8WS, 
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A Section Devoted to New Ideas and Practical Devices. | 


WIRING TELEPHONE JACKS. 


Double filament telephone jacks are 
dificult to wire with the No. 16 


S.W.G. -tinned copper wire which is- 


generally used for wiring up receiving 
apparatus. 


There are six contacts, and diff- ` 


culty is often experienced in man- 
ceuvring the iron into a suitable posi- 
tion for soldering. Further, the 
tigidity of the thick wire is apt to 
cause subsequent breakage. | 
The diagram shows a method by 
means of which these difficulties may 
be overcome. 
two wide strips of ebonite or hard 


Improved method of wiring telephone 


wood soaked in paraffin wax is 
screwed to the baseboard or panel of 
the receiver near to the telephone jack 
and the wiring which goes to the jack 
terminates at the clamp with about 
lin.. projecting. Thin wires of say 
No. 30 gauge D.S.C. are soldered to 
the tags on the telephone jack before 
assembling in position, the final 
operation being the connection of 
these wires to the thick connecting 
‘wires projecting from the clamp. If 
16 


A clamp consisting of ` 


the distance between the clamp and 
telephone tag is small, short lengths 
of systoflex may be used for safety.— 
H. D. a : 


0000 
EBONITE CUTTER. 


When cutting receiver panels from 
a large sheet of ebonite some form of 
cutter is necessary unless a ‘special 
hack saw is available. A hack saw 
blade can be used for this purpose if 
the end is first broken off with a pair 
of pliers with the teeth pointing to- 
wards the hand. A straight-edge is 
placed across the ebonite sheet in the 
required position, and the pointer of 
the blade is lightly drawn across the 
panel several times to start the cut. 
The straight edge may then be 


removed and the pressure increased, 


when it will be found possible to part 
the ebonite in a remarkably short time 
leaving a clean square edge. The 
ebonite will soon destroy the cut- 
ting edges of the leading teeth of 
the sav, when it will be necessary to 
break off a further small portion of 
the blade to bring fresh teeth into 
action. —C. B. 


ooo0°0o 


FLEXIBLE SHIELDS. 


‘In experimenting with two or more 
stages of H.F. amplification with 
tuned coupling, screening is necessary 
if the components are to be mounted 
within a receiver cabinet of standard 
dimensions. There is no standard 
method of adequately screening valves 
and coupling coils, and individual 
methods have to be worked out for 
each particular case. It is therefore 
desirable to have some form of 
flexible shield which can be inserted 
between different parts of the circuit 
and for this purpose the shield may 
conveniently consist of a sheet of 


hard rolled copper foil covered on 
both sides with sheets of thick draw- 
ing paper or Bristol board. An 
overlap of at least tin. should be 
allowed at the edge to prevent short- 
circuiting of the wiring in the 
receiver.—H, M.. 


t 


0000 


PROTECTING TELEPHONE. CORDS.” 


Trouble is frequently experienced 
through flexible telephone leads pull- 


ing off the terminals of the earpieces. 


When the terminals are fitted exter- 
nally, the leads may be relieved from 
tension at their weakest point, where 
they are clamped under the terminal 
screws by fitting a celluloid plate cut 
to the shape shown in the diagram. 
Holes are drilled a suitable distance 


Telephone cord attachment. 


apart in order that the plates may oe 
clamped under the terminals together 
with the ends of the telephone cords. 
The edges of the narrow portion of 
the celluloid tag are serrated, and the 
telephone cord is securely bound to 
the celluloid at this point with waxed 


-thread. By this means the tension 1s 


transferred from the thick part of the 
cord directly to the earpiece terminals 
instead of through the delicate loops 
at the end of the two internal wires.— 
Vel N.W: i 


ff 
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H.T. ACCUMULATORS. 


Considerable difficulty may be ex- 
perienced with certain types of H.T. 
accumulators naw on the market, 
owing to the vents being of so small a 
size that the ordinary method of fill- 
ing with solution in the first case, or 
with distilled water afterwards, 
merely causes the liquid to flow over 
the top. 

If a fountain pen filler is fitted 
with a suitable length of rubber tub- 
ing of the kind used for the valves of 
cycle tyres, it will be found that no 


difficulty will be experienced in filling - 


the cells without any overflowing, as 
the’ air can escape round the outside 
of the rubber tubing, and thus an 
even flow is assured.—D. H. S. ` 


o00oọ0 


TELEPHONE TAGS. 

Telephone leads with straight ter- 
minal tags can be gripped in ordinary 
“telegraph type terminals without the 
necessity of bending the tag in the 
form of a hook if a special washer 
of the form shown in the diagram is 
inserted between the two faces of the 
terminal. The washer is cut from 
brass strip, a clearance hole being 
drilled at one end for the terminal 
screw. The other end-of the washer 


Retaining washer for telephone tags 


is turned up at right angles and filed 
down until the height of the lip so 
formed is less than the diameter of 
the terminal tag. It will then be 
seen that the terminal screw will bind 
on the telephone tag, while the washer 
will prevent it from being forced out 
at the side.—B. W. W. 


0000 


CHARGING ACCUMULATORS. 
The diagram illustrates an auto- 
matic warning device for indicating 
the commencement of gassing of 
accumulators on charge. A mano- 
meter tube containing mercury is con- 
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nected to the vent of the accumulator 
by means of rubber tube. Two wires 
from a términal board D are inserted 
at the point A and adjusted until their 
points reach the base B of the reser- 


voir bulb C. The wires may be in- 


CHARGING 
APPARATUS 


ACCUMMULATOR 


Warning device for indicating the com- 
mencement of gaseing in accumulators. 


sulated from each other by means of 
suitable lengths of systoflex. A loral 
circuit consisting of a dry cell F and 
electric bell G are connected across 
the terminals D. During the early 
stages of the charge the amount of 
gassing is quite small, and the pres- 
sure inside the accumulator is relieved 
by leakage round the terminals. 
When the charge is nearly completed, 
however, and vigorous gassing is tak- 
ing place, the mercury in the mano- 
meter tube will be forced round until 
the wire points at B are short-cir- 
cuited. This will ring the bell and 
indicate that the time has arrived for 
a reduction in the charging current.— 
H. J. 

oo0o 
LOUD-SPEAKER IMPROVEMENT. 
Metal loud-speaker horns which are 

inclined to resonate, can often be im- 
proved by stretching over the neck of 
the horn a rubber band, 2in. or 3in. 
wide, cut from an old motor car inner 
tube.—E. P. H. 
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VALVES FOR IDEAS. 


: Readers are invited to submit brief : 
: details, with rough sketches, where : 
: necessary, of devices of experi= : 
: mental interest for inclusion in this : 
i section. A receiving valve will be : 
: despatched to every reader whose £ 
7 idea is accepted for publication. : 
Letters should be addressed to the Editor, “ Wire- 


: Jess World and Radio Review,” 130, Fleet Street, 
London, E.C. and marked, “ Ideas.” 


. . 
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PORTABLE FRAME AERIAL. 


A square pièce of strong cartridge 
paper approximately 3ft. square is 
obtained and a layer of strong paste 
or gum applied evenly to one side. 
Thin flexible wire of approximately 
No. 36 gauge is then fixed to the 
paper in the form of a spiral with a 
spacing between the turns of 4$in. ; 
for the B.B. C, band of wavelengths 
12 to 15 turns will be required. Be- 
fore the paste dries a second sheet of 
paper of the same size is glued over 
the wire to keep it in place. When 
dry the aerial may be rolled up and 
carried in a postal tube, being 
unrclled and hung vertically when it 
is required to receive signals.— 
D. C. G. 

sooo 
MICROPHONIC NOISES, 

Instead of replacing rigid valve 
holders by means of special anti- 
vibration valve holders when chang- 
ing from bright to dull emitter valves, 
it is possible to suspend the set as a 
whole on rubber bands, on a special 
baseboard constructed in the manner 
shown in the diagram. The width of 
the baseboard is slightly greater than 
that of the receiving set, and the 


i ] ATE RUBBER 


r222- 


RECEIVING 
SET 


`~ 


Rubber suspension for recdivir cebinet. 


rubber suspension is attached to four 
pillars at the corners of the board. 

it is important to use flexible 
battery loud-speaker leads, as it is 
found that vibrations are transferred 
from the table to the receiving set 
through thick leads.—L. P. 
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ie a wireless receiving system the aerial is the agent 


by which the energy of the passing waves is extracted — 


for the purpose of giving intelligible signals-in. the 
telephones or loud-speaker. However much the received 
currents or voltages may be magnified subsequently by 
the use of valves, the net amount of energy absorbed 
from the ether is determined by the aerial circuit. To 
obtain the best results, therefore, in any given circum- 
stances, it is necessary to ensure that the aerial is 
arranged in such a manner that the maximum possible 
E.M.F. is induced in it by the incoming waves, and also 
that the dead losses in it due to its ohmic resistance 
should be reduced to the. minimum. 


The manner in which these conditions can be met in’ 


any given case depends upon what limitations, if any, 
are imposed on the aerial and earth system from other 
considerations. For example, in one situation the space 
occupied by the system may be immaterial, and the 
| aerial will then be limited in 
the matter of its length to 
100 feet on the ordinary re- 
ceiving licence. In other 


be limited, and the problem 
is then reduced to that of 
utilising to the best advan- 
tage the space available. 


1.— Direction of the 
electric fleld ‘of force E in a 


Fig. 
ess wave travelling 


horizontally over a perfectly 
conducting earth. : 


Conformation of the Aerial for Maximum Induced E.M.F., 


Let us take first the case of getting the maximum 


E.M.F. into the aerial. In an elementary study of the 
travel of wireless waves over the earth’s surface, the 
earth is usually assumed to be a perfect conductor, and 
one is informed that the electric lines of force must 
always be perpendicular to such a conductor. Therefore, 

-the wireless waves are represented as travelling horizon- 
tally along the earth with the electric force perpendicular 
to it; and for open. ground, which is sensibly hori- 
zontal, the state of affairs is as represented in Fig. 1. 
Where the ground is not flat, but is subject to the undu- 
lations of hilly country, the above boundary condition 
must still obtain. Thus for a hill or mountain of 
moderately gentle slope, the manner in which a wireless 
wave surmounts it is shown in Fig. 2. If the change 
in slope is very abrupt, as in the case of a precipice, 
the state of affairs is-not quite so straightforward as that 
represented, and other secondary effects must be taken 
into consideration. 7 


Z LG 
E Vea 
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Fig. 2.—When the slope is not too abrupt the direction of travel 
of a wireless wave follows the contour of the ground. 
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AERIAL AND EARTH SYSTEMS. 
oo Directional Effects in Small Receiving Aerials. 


situations both the height’ 
and length of the aerial may - 
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In the next stage of the study of wireless waves one 
appreciates, in some cases very forcibly, that the earth 
is, after all, not a perfect conductor; in fact, that it 1s 
a very bad conductor as compared, for example, with 
copper. This departure from perfection was shown theo- 
retically by Zenneck to result in a tilting forward of the’ 
lines of electric force as the wave. is travelling forward 
in the manner shown in Fig. 3. If this forward tilt of 
the wave is at all large, it is evident that a vertical aerial 
will not have such a large E.M.F. induced in it as an 
aerial which is arranged parallel to the electric force, 
as in Fig. 4 (a). Further, i 
the direction of the slope of ' E 
the aerial will depend upon 
the direction from which 
the waves are arriving. For 
instance, a wave arriving 
from the left (P) will induce 
a greater E.M.F. in an 
aerial sloping, as in Fig. 
4 (a), than in one arranged as 
in Fig. 4 (b); while if the wave is approaching from the 
right (Q), the state of affairs will be reversed. | 

Although this forward tilf of the wave-front was pre- 
dicted by Zenneck nearly twenty years ago, no experi- 
mental verification of it was made until quite recently, 
and our knowledge as to the possible values of the tilt 
in any practical cases has been very indefinite. It was 
known from the theoretical analysis that the angle df 
the tilt would increase as either the wavelength or the 
conductivity of the earth was reduced, but no satisfactory. 
data were available as to the effective conductivity of the 
earth’s crust at wireless frequencies. During the last 
two years, . however, a series of experiments has been 
carried out in different parts of England in which the 


Fig. 3.—Tilting forward of 

the electric force due . to 

imperfect conductivity of 
the earth’s surface. 


P Q 
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Fig. 4.—The E.M.F. induced in an aerial is Breareer when the 
wire is parallel to the direction of the electric field. 


V1 007 Vide 


inclination of the electric force was directly measured 
for wavelengths ranging from 300 to 12,000 metres. The 
results show that for wavelengths in excess of 2,000 
metres the electric force in waves arriving under any 
conditions is never inclined at an angle of more than 
1° to a line drawn perpendicularly to the earth’s surface 
at the place in question. As the wavelength is diminished 
this angle increases to a value in the neighbourhood of 
3° for a wavelength of 300 metres. In the course of 
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Aerial and Earth Systems.— 

these experiments some measurements were carried out 
on the side of a hill sloping at 16° to the horizontal, and 
it was- verified that the waves were travelling sensibly in 
the manner depicted in Fig. 2. It is evident from these 
results that in order to get the maximum E.M.F. induced 
in an aerial on wavelengths in or above the normal broad- 
casting band the major portion of the aerial should be 
arranged to be as far as possible vertical; or rather, per- 
pendicular to the average direction of the ground in the 
immediate neighbourhood. The slope of the wavefront 
of 3° above mentioned may be interpreted in another way 
as indicating that the strength of the horizontal com- 
ponent of the electric force is only about five per cent. of 
the strength of the vertical component. Hence if a given 
length of wire be arranged first vertically and then hori- 
zontally, the E.M.F. induced therein will be twenty times 
as great in the first case as it will in the second. There 
is an important difference between the two cases, how- 
ever, for with the vertical wire the E.M.F. is the same 
for all directions of arrival of the wave, whereas with the 
horizontal wire the E.M.F. varies with the direction of 
arrival of the waves. This effect can probably be best 
understood by supposing the vertical and horizontal wires 


joined together to form an inverted L aerial as in Fig. 5. 


A little consideration of the case when waves are arriving 
from the left-hand side (P) will show that the E.M.F.s 
induced in the two portions of the aerial depicted in 
Fig. (a) will be in opposition as indicated by the 
arrows; while with the aerial reversed as in Fig. 5 (4) 
the two E.M.F-.s are assisting each other. If the two 
aerials are rotated through a right-angle so that the hori- 
zontal portions are perpendicular to the direction of arrival 
of the waves, no E.M.F.s will be induced in these por- 
tions, and the vertical parts of the aerial will alone be 
operative in receiving an E.M.F. from the waves. 


Directional Properties of Receiving Aerials. 


These considerations taken in conjunction with the 
numerical results quoted above indicate that an inverted 
J. aerial can have appreciable directional receiving proper- 
ties only when the wavelength is moderately short and 
when the horizontal length of the aerial is several times 
its vertical height. The directional effect is not quite 
proportional to the ratio of the E.M.F.s induced in the 
two portions of the aerial, owing to the fact that the more 
distant parts of the aerial are less effective in producing 
current through the receiver, which is assumed to be 
located near the earth connection. In some direct 
measurements which have been made of the relative cur- 
rents obtained in inverted L aerials oriented in different 
directions with respect to the transmitter, it was shown 
that with an aerial zoft. high and of Soft. horizontal 
length used on a wavelength of 365 metres, the difference 
in current received by the aerial in its worst and best posi- 
tions (z.€., as indicated in Fig. 5 (a) and (b) respec- 
tively) was about twenty per cent, of the mean current. 
The most favourable position was, of course, that in 
which the free end of the aerial pointed away from the 
transmitting station. In considering the importance of 
the directional effect in this case, which is one that might 
easily arise in a broadcast receiving aerial, it is to be 
noted that the same increase in current could have been 
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brought about by increasing the height of the aerial by 
only three or four feet. Further, calculation and 
measurement both show that to produce the same direc- 
tional effect on a wavelength of 7,000 metres, the ratio 
of the horizontal length to vertical height of the aerial 
would have to be increased from four to twenty. If the 
case is carried to the extreme in which the height becomes 
negligible compared with the horizontal length, we see 


that while an appreciable E.M.F. can be received such an 


aerial will have very marked directional properties. This 
deduction has been verified from time to time in experi- 
mental work, which has been carried out on horizontal 
aerials laid on the ground. A particular case of this 
arrangement, also, is that of the Beverage antenna. 

The general conclusions which may be drawn from the 


E 
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Fig. 5.—E.M.F.s induced in two inverted L aerials by the vertical 
and horizontal components of the electric force in the wave 
approaching from P. 


discussion in this section are therefore as follows. With 
a view to secuaing that the maximum E.M.F, is induced 
by the arriving waves, a receiving aerial should be erected 
Except on 
the shorter wavelengths and with long, low aerials, the 
directional effect in reception is not of primary impor- 
tance; but if other conditions permit, the greatest effi- 
ciency will be gained by arranging that the free end of 
the aerial points away from the transmitter. On the 
very short wavelengths now being used for experimental 
inter-communication some of these conclusions may need 
serious modification. Sufficient experimental evidence on 
this point is not so far available, and its discussion is con- 
sidered to be outside the scope of the present article. 


Measurements of Received Current with Different 
Aerial Arrangements. 


To confirm and extend the conclusions reached in the 
last section a series of measurements was carried out with 
different aerial arrangements, using a rectifying valve in 
conjunction with a mirror galvanometer. The deflections 
of the galvanometer enabled a direct interpretation to be 


_made of the current induced in the aerial by the carrier 


wave from the London broadcasting station at a distance 
of about 10 miles. In the conduction of the experiments 
it was decided to apply the limiting condition that the 
total length of the aerial should not exceed rooft., and 
the experiments were made partly with a view to ascer- 
taining in which way this length of wire could be used 
to the best adv antage. 

In the first case, using a single wire aerial of the above 
total length, measurements were made of the received 
current, when the aerial was given heights varying from 
7}ft. to 25ft., the remaining length of wire being 
arranged horizontally in a fixed direction. The results 
obtained are shown in Fig. 6, from which it is seen that 
up to a height of about 2oft. the received current increases 
uniformly and is proportional to the height. Beyond this 
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Aerial and Earth Systems.— 

point the current still increases, but not so rapidly, and 
the results indicate that when the height is about 4oft. 
~ any increase in this height will produce only a small per- 
centage increase in the received current. 

In the next experiment the height of the aerial was 
fixed at 25ft. With a total length of wire of rooft., 
this leaves an available length for the horizontal portion 
of 75ft. It was then desired to ascertain what was to be 
gained by any increase in this horizontal length, and also 


how much would be lost should other circumstances, such. 
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RECEIVED AERIAL 
CURRENT 
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HORIZONTAL HEIGHT OF AERIAL (FEET)) 


Fig..6.—Curve showing the relation between the. height of an 
inverted L aerial 100ft. in total length and the received current 
measured in arbitrary units. 


as limitations of space, preclude the utilisation of the 
full 75ft. The results of measurements on these lines 
are shown in Fig. 7. Itis seen that as the length of the 
horizontal part is increased from zero to about 4oft., the 
received current increases in a linear manner. Above 
this point the rate of increase falls off very considerably, 
and beyond the permitted length of 75ft. the increase in 
received current is almost negligible. 

Having thus investigated the effect of height and length 
of the aerial, the next point was to ascertain what advan- 
tage is to be gained by using more than one wire in the 
horizontal portion of the aerial, and if two or more wires 
are used, at what distance apart these should be. For 
this set of measurements an aerial was constructed in the 
form of two stranded wires of No, 3/19 S.W.G. enam- 
elled copper 75ft. long, supported at a height of 25ft. 
above the earth screen employed therewith. Successive 
measurements of the received current were made while 
the distance between the wires was reduced in steps from 
8ft. to zero; and finally, a single wire of No. 20 S.W.G. 
was substituted for the two adjacent wires. The results 


are shown in Fig. 8 in terms of the ratio of the current 


ss = 
PE 


RECEIVED AERIAL CURRENT 


: 10 20 30 40 50 60 70 80 ; 
HORIZONTAL LENGTH OF AERIAL (FEET) 

vA —Effect on the aerial current produced by lengthening the 
a ironta portion of the aerial, the height being fixed at 25ft. 
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‚received on the aerial to the current received on the single 


wire aerial. It will be seen that if two wires are vsed 
they should be at least six, and preferably eight, feet 
apart. Even with this spacing, however, the increase in 
current obtainable over that on a single wire aerial is not 
large, being about 30 per cent. in the case quoted. Using 
the full 8ft. spreader space, further measurements made 


` with three and four wires arranged symmetrically showed 


that nothing was to be gained by increasing the number of 
Wires in this way. 


Measurements with Different Earthing Arrangements. 


It should be pointed out here that all of the above 
measurements were caried out on the aerial used in con- 
junction with a fairly efficient earth-screen, the lowest 
actual resistance of the aerial circuit in the last case being ` 
about 11 ohms. If, as might easily be the case, a much 
higher resistance were associated with the "earthing 
arrangement, then it is evident that any improyement of 
the aerial alone will have less effect on the magnitude of 
the received current. As an illustration of this point 
the case of the last measurements above may be cited. 
The substitution of a single wire of No. 20 S.W.G. for 
two stranded wires of No. 3/19 gauge made an almost 
negligible difference in the received current, although the 
resistance of the former is nearly eight times that of the 
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Fig. 8.—Curve showing bow the received aerial current varies 
with the distance between the wires in a twin wire aerial. 
latter. The explanation is, of course, that the actual 
ohmic resistance of the aerial] wire in this case is only 
one or two ohms, even at high frequencies, and that the 
change in the total resistance of the aerial circuit produced 

by the substitution is practically negligible. 

In another series of experiments measurements were 
made of the received current and the aerial circuit resis- 
tance, when a fixed aerial was used with several chfferent 
earthing arrangements. The aerial used was the two-wire 
flat-top type, which the measurements described above 
showed to be the best available, and for the earthing con- 
nection three systems were used. First, a good water 
main was available, which lay in damp ground for an 
uninterrupted length of about 100 yards; second, a 


90 buried earth was constructed by burying a sheet of tinned 


iron, 4ft. by 3ft., at a depth of 3ft. immediately under- 
neath the aerial lead-in; and thirdly, an ‘experimental 
earth screen was arranged below the aerial and covering a 
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Aerial and Earth Systems.— 

piece of ground 1ooft. long by 3o0ft. wide. Measure- 
ments were made of the received aerial current when 
using these different types of earth connection, and the 
effect of varying the arrangement of the earth screen was 
also investigated. Taking the current received with the 


water pipe earth as unity, that obtained with the buried 


plate was about 15 per cent. less. (See 
points A and B in Fig. 9.) With a 
screen comprised of a single insulated 
wire immediately underneath the aerial 
and at a height of 3ft. above the ground, 
the received current was over 60 per 
cent. greater than with the water-pipe 
connection. The effect of adding fur- 
ther parallel wires to the screen at a 
distance of about 3ft. is shown by the 
curve in Fig. ọ. It is seen from this 
diagram that the use of four wires in 
the screen enables the received current 
to become about twice as great as with 
the water-pipe earth connection; and 
that the addition of further wires to the 
screen is of no practical advantage. The 
total resistance of the aerial circuit in 
this optimum condition was about 1o 
ohms, while with the water-pipe and 
buried plate earth connections, the corre- 
sponding resistances were 22 and 25 
ohms respectively. These results serve 
to emphasise the advantage of the screen 
over any other form of earth connection 
when used with the ordinary rooft. re- 
ceiving aerial, particularly when it is 
appreciated that the result is not only 
increased current in the aerial but improved selectivity of 
the whole receiving system. 

On obtaining the above results it was realised that the 
use of four wires at 3ft. apart would be a serious dis- 
advantage in many practical cases, and further experi- 


RECEIVED AERIAL CURRENT 


plate earth. 


ments were therefore carried out with a view to finding a. 


more convenient disposition of the screen wires. The 
measurements were therefore repeated first, with four 
wires distributed equally over the whole space, i.c., at 
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NUMBER OF WIRES 


Fig. 9.—Received aerial currents with various earthin 
the relation between the aerial current and the number of wires in the counterpoise. 
A, represents the aerial current received with the water-pipe earth; 
C, with twin-wire screen, 30ft. 
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about 10ft. apart; and secondly, with only two wires 
running parallel to the aerial along the edges of the 
goft. space available. In each case the height of the 
wires was about 3ft. above ground level, as in the first - 
series of measurements. 

The results are indicated by the points C and D 
in Fig. 9. The four-wire screen was found to be quite 


He 
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IN SCREEN (SPACING 3 FEET) 


arrangements. The curve shows 


B, with buried 


apart; D, wi four-wire screen, spaced 


Oft. apart. . 

equal to the eleven-wired screen covering the whole space, 
while the two-wire arrangement was only slightly inferior 
to it. The two-wire screen has the considerable practical 
advantage that it leaves unobstructed the whole of the 
space under the aerial, and in the case where an aerial is 
erected more or less centrally above the longest dimension 
of a garden, two well-insulated wires running parallel 
with it down the extreme sides of the garden will form 
an efficient earth screen, 


Wireless Cabinets. 


Many home constructors lack the time 
or opportunity to construct their own 
cabinets ; others have reluctantly to admit 
that the job is better left to the expert. 
A firm specialising in the construction of 
wireless cabinets is the Caxton Wood 
Turnery Co., Salisbury Square, Fleet 
Street, London, E.C.4, who make a 
practice of supplying cabinets built to the 
instructions of their customers. 

ooon 


A Proprietary Name. 


It may not be generally realised that 
the word “ Leclanché,’’ as applied to cells 
and batteries, is as much a proprietary 
name as are ‘‘ Vaseline ” and “ Tabloid.” 
The name ‘‘ Leclanché ” is the trade mark 
of Messrs. Ripaults, Ltd., the well-known 
firm of manufacturing engineers. 
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New “Super Het” Kit. 


The popularity of the superhetero- 
dyne type of receiver has resulted-in tha 
production of a number of interesting 
“kits” embodying all accessories and 
components for building a complete in- 
strument. One of the latest outfits: of 
this kind is the ‘‘ Gecophone ” Six-Valve 
Constructors’ Super Heterodyne Set, 
which comprises all the components neces- 
sary to build up an efficient receiver. A 
full-sized blue print is supplied, which 
can be used as a template for marking off 
both the front and the rear of the panel. 


Electrie Ovens for Headphone Magnets. 
From the Automatic and Electric 
Furnaces, Ltd., 173-175, Farringdon 
Road, we have received a well- illustrated 
booklet describing electrically heated in- 
dustrial ovens. It may not be generally 
known that ee of this kind are very 
largely used the leading makers of 
headphones at instrument magnets for 
maturing the magnets after quenching. 
0000 


An Exide Exit. 

The Chloride Electrical ‘Storage Co., 
Ltd., are shortly leaving their ‘London 
repair depot in order to occupy much 
larger premises at Lexden Road. Acton. 
This is the third time in ten years that 
a removal has been necessary owing to 
the great expansion of their maintenance 
service in the London area. 
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» A Section Mainly for the New Reader. 


L.F. SWITCHING. 

In a two-valve low-frequency am- 
plifier, where different types of valves 
are used, with different values of 
high-tension voltage on each, the 


problem of arranging a suitable 


N 


switching arrangement is not quite so 
simple as would appear at first sight. 
Unless suitable precautions are taken, 
an excessive value of H.T. may be 
applied to the first-stage valve when 
the last valve is switched off. 

It is, of course, possible so to ar- 
range matters that the loud-speaker is 


always connected in the anode circuit . 


of the last valve, in which case the 
switch would tranefer the detector 
valve output from the primary of the 
first L.F. transformer to that of the 
second. Such an arrangement is very 
desirable under many conditions, but 


it may well be that the second trans- ' 


former primary will have too low an 
impedance to follow the detector 
valve. 


DOJOQ 


Fig. 1 .—L.F. switching. 


In this latter case the use of the 
switching connection . suggested in 
Fig. 1 will be correct. It will be 
seen that when the output of the first 


"L.F. valve is passed through the 


loud-speaker, the H.T. voltage ap- 
plied is the same as when both valves 
are in use. 

It will be found convenient in many 


cases to use a three-pole switch, the 


13 


third arm of which will serve to break 
the filament circuit of the last valve 


when it is desired to cut it out of cir-. 


cuit. 
ooo0oo 
CHOOSING A CRYSTAL DETECTOR. 
Too little attention is generally 
paid to the mechanical details of 
crystal detectors. In many cases it 


will be found that the rod carrying 


the catwhisker is not a good fit in its 
guide, while the ball joint does not 
work smoothly in its seating. A de- 
tector having these faults will never 
give satisfactory results, and will 
lose its sensitive adjustment if the 
set is subject to any vibration. 
Care should be taken to see that the 
contact is reasonably certain to stay 
in a set position. 

Many detectors which are unsatis- 
factory in this respect may be im- 


proved by the use of simple tools and 


a little patience. Time expended in 
this way will be amply repaid by 
better results and more permanent 


adjustment. 
o0o0°0 


CONNECTIONS OF A POTENTIOMETER 

The method of connecting a 
potentiometer shown diagrammatic- 
ally in Fig. 2 will be found con- 
venient in many cases. Instead of 
joining the resistance winding 
directly to the L.T. battery leads, it 
will be seen that it is bridged across 
the filament terminals, with the result 
that, when the rheostat is turned to 
the ‘‘ off ’’ position, there is no cur- 
rent flow, with consequent waste, 
when the set is out of use. 

If the valve is used as a “ leaky 
grid condenser’’ detector, it will 
generally be found in practice that 
it is possible to impress a sufficient 
positive voltage on the grid without 
the use of an extra battery, but 
where a negative voltage is required 
it will be necessary to provide a small 
dry battery connected as shown. 


If the L.T. battery is of 4 volts, 
and the bias battery of 4.5 volts, it 
will be possible to vary the grid 
potential between 4.5 volts and 0.5 
volt negative (neglecting any drop 
of voltage in the rheostat). 


JQYYUYYYYY 


Fig. 2.—Potentiometer connections. 


A by-pass condenser C1 con- 
nected in the manner shown serves as 
a low impedance path for oscillatory 
currents (the resistance of the poten- 
tiometer winding is generally high). 
If dealing only with H.F. currents, 
the capacity may be as low as 0.001 
or 0.002 mfd., but for low-frequency 
work condensers of from 0.25 to I 
mfd. should be used. 


ooo0ooọo 


THE POWER VALVE. 

There seems to bè a good deal of 
uncertainty as to the correct use of a 
power valve. Novices are often under 
the impression that it is intended to 
give more power, or, rather, greater 
amplification. Actually, the contrary 
is the case. These valves do not give 
so high an amplification of a given 
voltage applied to them, but “ade- 
quately kandle very much more power 
than the ‘‘ general-purpose ” type. 

The matter is complicated by the 
fact that the substitution of a power 
valve in the early stag@s of a receiver 
actually often results in a noticeable | 
improvement in signal strength. One 
is liable under these circumstances to 
doubt the accuracy of the above state- 
ment; what is actually happening, 
however, is that the substituted low 
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impedance power valve suits the 


coupling device which is connected in- 


its anode circuit better than did its 
predecessor. It may, therefore, be 
safely assumed that the transformer, 
choke, etc., used in such a case as this 
is incorrectly designed for use with 
a general-purpose high-impedance 
valve. 


For the benefit 


No. 
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It is safe to say that for very many 


purposes the low impedance valve is | 


to be preferred, as a-coupling device 


suitable for use with it is compara- 


tively easy to design. 
appltes, of course, to 
coupled or tuned anode amplifiers, 
and only to a slight degree to L.F. 
choke magnification. 


This hardly 


DISSECTED DIAGRAMS. 


12.—A ‘‘ Reflex Neutrodyne.”’ 


resistance- ` 
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Amateurs who are choosing a valve 
for use in any particular capacity 
should always be guided by the pub- 
lished impedance values rather than 
the usual arbitrary classifications of 
“ H.F.” and ‘' L.F.” Under cer- 
tain conditions a so-called “ L.F.” 
valve would be distinctly suitable for 
H.F. work. 


of readers who find difficulty in reading circuit: diagrams we are giving weekly a 


serles of sketches showing how the complete circuits of typical receivers are built up step by step. 
Below is shown a. circuit which has proved very popular. | 


Two valves with filaments connected in the usual manner. A 
tuned circuit is connected between grid and filament of the first 


valve (which should generally be of low impedance). 


cue is coupled the aerial inductance, which is not separately 
uned, 


For greater selectivity, coupling between aerial and 


To this 


secondary coils may be variable. 


(OOD 


a 


Q000 


The plate circuit of the detector valve is completed through a 

reaction coil, the primary of an L.F. transformer (the secondar 

of which is in ihe grid circuit of the dual valve) and the H.T. 

battery. A small condenser across the L.F. transformer secondary 
acts as a by-pass for H.F. currents. 
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are earthed. 


The plate circuit is completed through the primary windin 
an H.F, transformer and the H.T. battery. 
ing, in inductive relation with the primary, is connected 


g ot 
A neutralising wind- 
ack to 


the grid through a smali condenser (N.C.). The tuned secondary 
is connected between grid and filament of detector valve, with 
leaky grid condenser. 


4 


Telephones are inserted in the anode circuit of the first vaive 
and are operated by magnified low frequency currents. 
condensers C, and C, in conjunction with the radio-frequency 
choke, help to separate L.F. gnd H.F. currents. 
Negative grid bias may be applied to the dual 


By-pass 
Tho batteries 


valve. 
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VALVE-CRYSTAL RECEIVERS. 


Twoevalve Circuit for Loud=speakėr Reception from the Local Station. 


By J. W. CANHAM, B.A. 


HE distinction between the design of radio re- 
ceivers for long-distance reception and for recep- 
tion from the local or high-power station is of 

some importance. For the former a stage of radio- 
frequency amplification is generally to be recommended, 
while for the latter this may often be dispensed with, 
particularly if economy of valves and simplicity of tuning 
are important factors. 

Perhaps the circuit most generally ~used for loud- 
speaker reception up to moderate distances from the 
broadcasting station is a straight three-valve consisting of 
detector and two-valve L.F. amplifier. The detector 
valve in this receiver generally has three functions. It 
provides rectification, acts as a L.F. amplifier, and pro- 
vides the necessary amplification of high- 
frequency current to enable reaction to be 
used on the aerial. 


High-frequency Amplification. 


It is this last function of the detector 
valve we miss the most when, without em- 
ploying a high-frequency amptifier, we use 
crystal in place of valve rectification. <A 
simple crystal receiver, followed by a two- 
valve amplifier, does not give the necessary 
power unless the station is only a few miles 
away, due to the low intensity of the high- 
frequency currents in the aerial circuit. It 
is, however, from the local station that good quality re- 
ception is the most important, since it is mainly on this 
station that we rely for broadcasting as a form of enter- 
tainment. In view of the fact that crystal rectification 
is generally considered to lead to reception of a higher 
quality than the condenser and grid leak method, a form 
of circuit, without the use of a high-frequency amplifier, 
yet retaining the benefits of reaction, will probably be 
of interest. 

The circuit in its final form is shown in Fig. 2, but 
can best be understood by reference to the first circuit 
shown in Fig. 1, which shows the first valve only with 
the transformer connected somewhat differently. The 
main action of the valve is that of a I. F. amplifier, the 


Fig. 


Fig 2—The circuit of Fig. 1. with the addition of a further note 
magnifier 


— 


1. — Reacting crystal 
and L.F. amplifier unit. 


aerial current being rectified by the crystal. The differ- 
ence between this circuit and that of a crystal’ receiver 
followed by an amplifier is that the usual positions of ` 
crystal and transformer primary are reversed, and that 
the aerial inductance is included in the grid circuit of 
the valve. Due to the latter, amplified high-frequency 
currents pass in the anode circuit through the reaction 
coil, which is coupled to the -aerial inductance to obtain 
reaction effects. 

Somewhat improved results are obtained by including 
the transformer primary in the grid circuit as well as the 
secondary, as shown in the final circuit, Fig. 2. The 
transformer is here acting as an auto-transformer, and 
care must be taken that the windings are in the right 
direction to ensure that the P.D. in the 
primary is not opposed to that in the 
secondary. For a transformer used with 
a crystal detector, a high -ratio of trans- 
formation is generally the most satisfactory, 
owing to the comparatively low resistance 
of the crystal, and the advantage gained 
by the inclusion of the primary in the grid 
circuit in that case, though appreciable, is 
not very great. It would be interesting to 
use with this circuit an auto-transformer 
provided with tappings so that the best 
ratio of transformation could be obtained. 

It will be noticed in the reflex circuit in 
Fig. 3 that the primary of the L.F. transformer is con- 
nected to the H.T. battery either through the telephones 
or the input to a second valve. This results in a form 
of capacity coupling between the grid and the anode 
circults, since, due to the amplified L.F. current through 
the telephones, the transformer primary is at an alter- 
nating low-frequency potential. The capacity couphng 
is provided by the mutual capacity between the windings 
of the transformer, leading 
to a tendency of the valve 
to oscillate at an audible 
frequency, and to inferior 
quality of reception. 


pee 


Reflex Circuits. 


Another disadvantage of 
the reflex circuit is the 
necessity of introducing the 
fixed condenser’ across the 
transformer secondary. The 
object of this condenser is 
to act as a by-pass for the 
high-frequency current in 
the aerial circuit in which 
the transformer secondary is 
included. If this condenser 


is too small, the efficiency of Fig. 3.— Conventional single- 


valve reflex circuit. 
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Valve-Crystal Receivers. 

the aerial circuit is decreased, if too large the quality of 
the reception is affected. This latter effect is particularly 
evident when the ratio of transformation is high} which is 
usually advisable when a crystal detector is used. 
On the other hand, a series condenser in the 
aerial should be of fairly high capacity, and as a 
compromise a condenser of capacity o.o004 mfds. is some- 
times suggested. 

In view of the considerations noted above, the first 
‘alteration of the circuit, as shown in Fig. 3, was to place 
the crystal and transformer primary. across the aerial in- 
ductance. By this the advantage of obtaining reaction 
was retained, but with the sacrifice of H.F. amplification, 
as will be seen by reference to the final circuit. A single 
tuning operation only was involved, and the adjustment 
to obtain reaction simplified, as the reaction coil no longer 
formed part of a tuned circuit. In addition, the tendency 
for the valve to oscillate at an audible frequency was 
avoided, as there was no longer any interaction, as ex- 
plained above, between the grid and anode circuits pro- 
vided by the transformer, both windings of which were 
then in the grid circuit. The loss of H.F. amplification 
was not important, considering the advantages obtained 
and the fact that long-distance reception was not a 
primary object. 

An examination of the circuit thus obtained then showed 
how the inclusion of the transformer in the aerial circuit 
could be avoided without introducing any other disturbing 
factors. To render this possible, the transformer secon- 
dary was placed between the aerial and the grid. This 


General Notes. 


Cards for the Dutch transmitting sta- 
tions NOWB, NOWC and NOPX may be 
rent via Mr. D. Mollerus, 148, Barchman. 
Wuytierslaan, Amersfoort, Holland. 
(This corrects the similar notice which 
appeared on page 678 of our issue of 
November 11th.) 


oo0oo0ooọo 


With reference to the note on page 713 
of our issue of November 18th, concerning 
the audibility of South African stations, 
Mr. F. H. Taylor, of Acocks Green, Bir- 
mingham, informs us that on Sunday, 
December 13th, at 6 p.m., he heard 
O A6N and A 6AG in communication 
with each other. U4VS.—W. H. 
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We understand that MIDH, Flight- 
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ice-pack and was steaming southward 
towards the Ross Sea. 


The following American amateurs would 
welcome reports from Great Britain :— 
More, 315, 
Second Avenue, Miami, Florida. 

U8AKS.—E. B. Castor, 
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secondary was then at high-frequency potential, and the 
primary had necessarily to be at the same potential. To 
achieve this, the usual positions of the crystal and trans- 
former primary were reversed, the circuit shown in Fig. 2 
being obtained.. The capacity between the turns and 
windings of the transformer was found to provide suffi- 
cient high-frequency connection between the aerial and 
the grid. - 

Having, it is hoped, given sufficient theoretical justifica- 
tion for the circuit, the remaining points to be noted are 
mainly those common to most types of receiver. Nega- 
tive grid bias should be used for both vałves; it is par- 
ticularly necessary in the case of the first valve to pre- 
vent it from acting partly as a rectifier. A power valve 
is recommended for the amplifying stage, and freedom 
from distortion can also be ensured by using one for the 
first valve, as, unless this is working on the straight part 
of its characteristic, the reaction will be variable, and 
the distortion normally produced by a non-linear charac- 
teristic will be accentuated. The type of crystal detector 
used also deserves attention. Readers are reminded that 
some of the so-called permanent detectors on the market 
fully justify the name given to them, and are to be re- 
commnded for this type of circuit. 

In conclusion, it may be stated ‘that, comparing the 
results obtained with the receiver and one consisting of 
a detector valve followed by two low-frequency stages 
of amplification, the latter was only slightly superior as 
regards the loud-speaker strength obtained. while with 
the receiver described the Seception was of a distinctly 
higher quality. 


Activity in Northern Ireland. 


Mr. F. I. Neill (G5NJ), Chesterfield, 
Whitehead, Co. Antrim, established com- 
munication on December 5th with 8QQ of 
Saigon, French Indo-China, using 100 
watts input. This is believed to be the 
first direct communication between ama- 
teurs ip Great Britain and French Indo- 
China. 5NJ kas also worked with many 
stations in Anstralia, New Zealand and 
America. 

ooo0o0 


Stations Identified. 


G2RK.—C. St. V. Roper. 7, Yale 
Court, Honeybourne Road, N.W.6. 


oo0oo0oọ0 
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N.E. G5PM is the experimental and in- 


structional station of the Royal Military 


9, Wilson College, Sandhurst. Reports are welcome 


Sergt. Hall. who was recently at the main - 


wireless station of the R.A.F. in Mosul, 
has rew moved to Egypt. where he will 
use -the call-sign E1BH, his address 
being: Head Quarters, Middle East 
R.A.F., Villa Victoria, Cairo. 


ooo0o0 


Mr. J. R. Evans (U9ECL), Great Bend 
Kansas, established communication with 
the Norwegian whaler ‘‘ Sir James Clark 
Ross.” ice-bound in the Antarctic on 
November 13th about 69° S. and 178° E. 
A steady working schedule was kept up 
and messages transmitted from the ship 
for friends and agents in U.S.A. and other 
countries. Several davs Jater the vessel 
reported that she had broken clear of the 
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Avenue, Amsterdam, New York State. 
USEAR.—R. Schweiger, 709, South 
Spring Street, Beaver Dam, Wisconsin. 


oo000 


Change of Address. 


2ARG, W. E. Rhodes, advises us that 
his present address is “ Wayside,” Luard 
Road, Cambridge. | 

F8QQ, R. Cizeau, 30 bis, Boulevard 
National la Garenne-Colombus uel 

G5GF, H. Stopher, The Holt, Hare 
Hatch, Twyford, Berks, transmits on 45 
and 90 metres. 

G2KV, W. J. Crampton, has moved 
from Weybridge to ‘* Huntingdon 
Hovse,”’ South Cliff. Bexhill. Transmits 
on 45 ane 440 metres. 


and will be acknowledged by Capt. G. H. 
Leslie, the Director of the station. 
o000 


G 2ACI.—S. Williamson, 22, Hurst 
Grove, Bedford. 

G6AT.—F. Aughtie, 28, Terry Street, 
Dudley, Worcs. 

I 1BD.—Enrico Pirovaso, Viale Varese 
11, Como, Italy, transmits on 44 metres. 


S3NB.—Arvi Hanvonen, Tapionkatu 
29, Tampere, Finland. 
oo00 
New Call-Signs Allotted. 
G5ZG.—R. P. Hawkey, Tregenna, 


Grange Avenue, Woodford Green, Essex, 
transmits on 45 and 150 metres and will 
welcome reports. 
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A HAPPY NEW YEAR. 

The Wireless World takes this oppor- 
tunity of wishing all its readers a Happy 
and Prosperous New Year. May recep- 
mon grow in strength and deak never 

e! 


oo0oo0o0 
CHRISTMAS BROADCASTING IN 
AMERICA. 


As in this country, so in America, 
broadcasting was recognised as a neces- 
sary public service at Christmas time. 
Most of the stations provided programmes 
on Christmas Day, WGY, Schenectady, 
beginning transmission at the early hour 
of 6.30 a.m., when a ‘Candle Service ” 
was broadcast from the Lutheran Church 
at Albany, N.Y. 

o600 
ABD EL KRIM’S WIRELESS. 

According to the Fez correspondent of 
the Matin, Abd el Krim is already 
making preparations for a spring cam- 

aign. An along the front dug-outs and 

uts are being constructed, a number of 


them incorporating telegraph and wireless © 


gear. 
a000 
WIRELESS TELEPHONY ON GERMAN 
TRAI 


Beginning on January 4th a wireless 
telephone service will be available for 


the use of passengers on express trains 


running between Hamburg and Berlin. 
The carrier current system is employed, 
and users will be able to ring up the ex- 
change and obtain their Kabe as easily 
as if they were at home. 


oo0oo0o0 


ANOTHER LICENCE PROSECUTION. 
-For installing wireless apparatus with- 
out a licence, Arthur Plowman, of 
Kentish Town, was fined 10s. under the 
Wireless Telegraphy Act at the Maryle- 
bone Police Court on December 19th. 
The defendant said he had since taken 
out a licence. 

©0000 


WIRELESS STRIKE AFFECTS DIVIDEND. 

In view of the general uncertainty 
caused by the strike of wireless operators 
the directors of the Marconi Inter- 
national Marine Communications Co., 
Ltd., state that they do not feel justified 
in paying an interim dividend during the 
period of the strike. The matter will be 
reconsidered when the operators go back 
to work. 


HIGHER WAVELENGTH AT EIFFEL 
TOWER. 


The evening programme from the Eiffel 
Tower, beginning at 7.30 p.m., is now 
transmitted on 2,740 metres. 


coo0o0 


BROADCAST BREAKDOWNS. 

At the request of the Wireless League 
the B.B.C. has undertaken to make an 
immediate announcement in the event of 
a station being unable to transmit on its 
full power. This should save listeners 
many anxious moments, 

0000 


SWEDISH D.F. STATIONS. 

Plans are in preparation in Sweden for 
the provision of a chain of stations along 
the coast fitted with wireless direction- 
finding and submarine signalling ap- 
paratus. The most important lightships 
will first be equipped. The apparatus 
will be of simple construction, so that 
ordinary lightship crews will be able to 
keep it working. 7 


OS. 
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GREETINGS FROM BELGIAN 
- AMATEURS. 

Just after closing for press with the 
last number of The Wireless World we 
received a cordial message from M. 
Marcel Ocreman, conveying, on behalf of 
the Reseau Belge, the compliments of 
the season to British amateurs. Our 
readers will warmly reciprocate this spon- 
taneous indication of good will, and echo 
the hope expressed in M. Ocreman’s letter 
that the existing spirit of fellowship 
among the amateurs of all countries may 
flourish and grow. 

ooo00 


TAKING WIRELESS SETS TO INDIA. 

Many travellers to India carrying with 
them wireless sets as personal luggage 
are confronted with an annoying Customs 
regulation which forbids them to bring 
wireless equipment into the country with- 
out an import licence. Import ficonees 
can be obtained on arrival, but, accord- 
ing to information we have received 
from the Indian States and Eastern 


ALL THAT WAS LEFT OF IT. Captain Eckersley's experimental station at Hendon 


was destroyed by fire in the early morning of December 18th. 


It can be seen from the 


photograph that little remains of the short-wave transmitter, though the valve on the 
left appears to have withstood the flames remarkably well. 
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Agency, Bombay, this procedure usually 
involves a delay of two or three weeks, 
during which time the apparatus remains 
with the Customs authorities. | 

Those who wish to take a wireless set 
to India would be well advised to arrange 
for the firm from which the set is pur- 
chased to export it through trade agents. 


ooo00 


MR. FORD'S WIRELESS LICENCE. 

Any idea that the last had been heard 
_ of the dispute between H.M. Postmaster- 

General and Mr. Robert Moffat Ford on 
the question of the latter’s wireless 
licence was dispelled on December 19th, 
when Mr. Ford made a communication 
to the Press. : l l 

Referring to his recent prosecution and 
fine, he said: ‘‘ The preliminary skirmish 
to bring the cards on the table is over; 
the real test case has yet to be fought.” 


o0o00 


CAPTAIN M. H. RIALL SANKEY. 

The late Captain Matthew Henry 
Phineas Riall Sankey, C.B., of Ealing, 
W., director and consulting engineer of 
Marconi’s Wireless Telegraph Co., Ltd., 
left’ £12,538, with net personalty of 
£1,087. | | 
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CONSISTENT AMATEUR 
TRANSMISSION. 


As an example of the consistent 
efficiency of modern amateur wireless, 
the American Radio Relay League cites 
the case of Mr. Don C. Wallace, owner 
and operator of 9ZT, of Minneapolis, 
Minn. During one week Mr. Wallace 
established communication with five 
European countries, and worked with 
British G6TM (Mr. W. A. S. Butement, 
of West Hampstead) on nine consecutive 
mornings. On the last day communica-: 
tion was effected successively with a 
Swedish vessel in mid-Atlantic, the 
French amateur 8DK, and the Danish 
` station 7EC. 
oo0oo0oọ0 


JOURNALISTS AND BROADCASTING. 

At a Birmingham meeting of the Coun- 
cil of the Institute of Journalists it was 
decided to represent to the Government 
Committee on Broadcasting that no fur- 
ther material extension of the system of 
transmitting news by broadcast should be 
sanctioned. , 

2000 


AEROPLANE WIRELESS FOR NIGHT 
FLIGHTS. i 

Expériments are to begin on January 
15th with a new type of direction-finding 
equipment making use of frame aerials 
fitted into the wings of the Vickers-Rolls- 
Royce air express of the Imperial Air 
ways. Tests will be conducted during 
night flights in guiding commercial pilots 
by wireless signals. 2 

An automatic identifying signal will be 
sent out at regular intervals from Croy- 
don, and the pilot, on hearing the signal, 
will manœuvre his machine until signal 
strength reaches its loudest, which will 
tell him that he is flying directly towards 
the transmitter. 
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PHOTOGRAPHS BY WIRELESS. M. Edouard Belin (left), lecturing in Paris, has 
made the interesting announcement that he has solved the problem of transmittin 
. photos by wireless. <A successful demonstration was given before the French Society 
Photographers. : 


BERLIN HEARS DAVENTRY. 
Germany is showing great interest in 
the relaying of distant programmes. The 
Daventry transmission was relayed from 
Königswusterhausen last week with great 
success. aa 


R.A.F. WIRELESS. 

Evidence of the growing importance of 
wireless in the R.A.F. is afforded by the 
activities of the great Electrical and 
Wireless School at Flowerdown Camp, 
near Winchester. Last week it was re- 
corded that not a single failure had 
occurred among the aircraft apprentices 
due to pass out. 

Sir Philip Sassoon, Under-Secretary of 
State for Air, heartily congratulated the 
lads when he carried out an inspection of 
the School. They had, he said, taken 
up a career in a young but progressive 
service. Their future work required in- 
telligence and application of a very high 
order, as wireless became more and more 
important to the operations of the Air 
Force. It was becoming increasingly evi- 
dent that no pilot, however skilful, could 
realise the maximum efficiency without a 
knowledge of wireless. 

ooon 
LABRADOR LISTENS TO 5XX. 

Captain Jackson, of the Moravian Mis- 
sion boat, Harmony, which has just re- 
turned to London from her annual trip to 
Labrador, reports that a four-valve wire- 
less set has been installed at the Mission 
boarding school at Makkovik, the 
southernmost station on the Labrador 
coast. When first installed last June the 
set failed to function satisfactorily, but 
the timely arrival of the Macmillan Arc- 
tic Expedition, including their expert, 


John Reinartz, soon enabled matters to 
be put right. Daventry is now. regularly 
heard in Labrador, 2,000 miles away. 


The British programmes, though fainter 


than those from America, are more popu- 
lar among the inhabitants. 
0000 


PROADCASTING; TAS PRESS AND THE 


STAGE. 

Lord Riddell, giving evidence before 
the Broadcasting Committee on December 
l7th on behalf of the London morning, 
evening, and Sunday newspapers, said 
that the newspaper proprietors had no 
wish to impede the progress of broad- 
casting. He contended, however, that 
the existing restrictions on the broadcast- 
ing of news should be retained. The 
newspapers did not claim any special con- 
sideration, but they maintained that as 
broadcasting was more or less a Govern- 
ment monopoly it should be conducted 
to avoid injury to existing interests. It 
was pointed out that if the present limita- 
tions were removed, the newspapers and 
the news agencies providing the news 
would have to reconsider their position. 

Mr. Walter Payne, president of the 
Society of West End Theatre Managers, 
gave evidence before the Committee on 
December 18th. The main objection to 
unlimited broadcasting of est End 
entertainments, he said, was that it con- 
stituted a very serious competitive factor. 
Whether broadcasting was controlled by 
a monopoly or by the State alone it was 
considered that not more than ten per 
cent. of entertainment of a kind usually 
given in theatres or music halls should 
be broadcast. Otherwise the entertain- 
ment industry would ask for an agreed 
percentage of the revenue derived from 
receiving licences. 
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CRYSTAL SAFETY RESISTANCES. 


A Practical Application. of the Threshold Effect in Carborundum Crystal 


; Rectifiers. 


By H. M. DOWSETT, M.LE.E., F.Inst.P., M.Inst.R.E. 


VERY ONE is familiar with the voltage-current 
F, characteristic of a good rectífying carborundum 
crystal, but there is one feature of this character- 
istic—generally overlooked—distinguishing it from the 
charaeteristics of other crystals,’ 


besides that of a rectifier. 

This feature is that a definite threshold wolage is re- 
quired to be applied to the crystal before any current 
passes at all. The crystal acts as a valve, and the 
threshold potential at which it opens is greater where the 


current passes through the crystal in one dirggnon: than l 


when. it passes in the other. 


. Carborundum Crystal Curves. 


Thus, as indicated in Fig. 1, the threshold alare 
required for a certain crystal was 0.2 volt where the 


crystal point was connected to the positive pole of the - 


battery and the- crystal cup to the negative pole, but 
where the connections to the crystal were reversed the 
threshold voltage rose to r.9 volts. 

Obviously this valve action of carborundum has possi- 
bilities, even if it is two-way, but with a single crystal, 
and one way at least, the threshold potential required 
is very low; if it could be increased, then this property 
might be considered in respect to a wider range of 
applications. ‘ 

Can any better result be obtained by using a large 
block of carborundum instead of a chip? 

The characteristics shown in Fig. 2 


material approximately  3$in. x 
34in. x qin. It was given three areas 
of good contact at extreme distances 
apart by welding on steel buttons, 
and two point contacts were em- 


were obtained from a mass of this ORA 


MICRO- AMPS 
300 


a 5 


steel contacts 


fig. 1.—Typical carborundum crystal 
characteristic. 


which should enable 
carborundum to be’ adapted to à variety of other uses 


Fig. A NBTACIETI Mia for a large mass of carborundum crystal. 
w 

Characteristics were taken between the following points : (1) A to D, tin. ; : ?) C to 
D, 3/8in.; (3) A to C, Sin.; (4) A to Pd Fa ; (5) B to E, 3/Sin ; ; (6) 


- ployed, the curves being obtained by connecting the ad- 


justable ‘battery circuit to each point contact in turn ‘with 
each steel- faced contact. 

It is seen that the characteristic obtained when a large 
mass of ‘Crystal interposes between the point and wide 
area. contact is almost identical with that obtained when 
the distance separating the two contacts is very small, 
the greater distance through the block simply adding to 
the ohmic resistance of the circuit, and therefore alter- 
ing slightly the slope of the characteristic without affect- 


‘ing the threshold voltage appreciably, if at all. 


~ 


Crystals in Series. 


The next obvious thing to determine is the effect of 
connecting a number of good rectifying crystals in series. 
The results are given in Fig. 3. for six selected crystals 
suitably mounted. This shows that the threshold voltage 
increases with the number of crystals used, and, further, 
that while the smaller value obtained on the working side 
of zero is increased very nearly in proportion to the sum 


-of the threshold voltages of the same sign given by the 


individual crystals, on the other side of zero the increase 
is at a very much faster rate. 

This is encouraging, and no doubt by working on 
these lines something can be accomplished, but when 
one considers that, in order to obtain a valve action at 
23 volts positive, six crystals had to be picked, mounted 
in cups, and fitted with circuit connections, it does not 
appear to be a practical method of working. 
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A. B and C are 
to the ciystal, while D and E are steel point contacts. 


to B, 
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Fig. 3.—Characteiistics of crystals connected in series. The upper curves were taken for individual crystals, while the lower 
s 


characteristics A, B, C, D, E and F show the effect of connecting 


The problem can be investigated along other lines. 
The crystal chip employed as a ‘detector is usually, 
pointed at one end and blunt at the other, and it is 
asymmetric as regards the behaviour of its two ends. 
Taking a typical case, with the blunt end mounted in 
the cup and a steel plate contact made at the point of 
the crystal, the characteristic was BB, Fig. 4. When 


the crystal was reversed in the cup, the characteristic” 


` obtained was as shown by AA. 

Suppose contact is made with the crystal at two points, 
instead of at one point, and a contact of wide area, then 
the working resistance of the crystal will be more, and 
the threshold voltages, positive and negative, will be 
the greater values of those found when the points are 
tested individually with a wide area for the other contact. 

Take a chip of carborundum, and, instead of dis- 
criminating where to make contact on to it, grip it 
between two metal plates Then its characteristic will 
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. 3, 4,5 and 6 crystals in series respectively in numerical order. 


be one of the three types shown in Fig. 5. The curve A 
is obtained when contact is made on to an impurity at 
one end, and on to an impurity or badly fractured crystal 
at the other; curve B when there is a fractured crystal 
contact on both ends, and the curve C when contact at 
one of the two ends is on a perfect crystal surface, or 
one or more perfect crystal edges or points. © 


Crystal Powder Resistances. 


If a number of crystal chips are taken, put in a tube 
and, clamped tight between two electrodes, contact be- 
tween them and to the electrodes will be made indis- 
criminately, and the composite characteristic of such a 
combination will be made up of the individual character- 
istics of the parts, which must resemble the three types 
illustrated in Fig. 5. 

Clearly the ultimate threshold voltage obtained by 
using a given number of crystal chips in series in this 


400 
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: 300 : ° 
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Fig. 4.—(Left) Characteristic curve (A) for a large area of 2 
contact (B) for a single contact (crystal reversed). 
Fig. 5.—(Above) Crystal clamped between two metal surfaces. 4 
75 A, both contacts to badly fractured surfaces or impurities in 3 
l the crystal; B, both contacts active rectifiers ; C, active contact = 
A at one end only. (0) 500 1000 1500 2000 2500 3000 


Fig. 6.—(Right) Characteristic curves of crystal powder safety 
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resistances showing high threshold voltages obtainable. 
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Crystal Safety Resistances.— 

way will not be so great as if the same crystals were 
individually mounted and connected in series, but there 
is the great advantage that only one pair of end fittings 
is required, and as the number of crystal chips employed 
is a secondary matter, the loss can be more than made 
good by greatly increasing their number. \ 

It has been shown -that there is no advantage as re- 
gards greater threshold voltage in the use of large blocks 
of crystal, and it.can equally well be shown that there 
is no disadvantage in this respect if pieces of carbo- 
rundum as small as possible are used, provided these 
pieces have unbroken crystal surfaces. 

Taking now the extreme case, *the author carried out 
a number of tests, using the carborundum chippings from 
a good variety of crystal formation, sifted through a 
screen having a mesh of about 80 to the inch. 

This powder was put into tubes of insulating material, 
the end electrodes holding it under pressure, and character- 
istics were taken in the normal way. 

The tabulated particulars of these tests are given below, 
and the corresponding curves in Fig. 6. 


Length. | Area. 


Total |Threshold| Max. Highest 

No. | Tube. Cms. Sq. Cms. {| Pressure. | Voltage. | Current. | Voltage 

Lbs. Micro- | Appli.d. 

| a 

1 1.7 0,159 5 1,200 190 3,000 
2 2.5 0.159 5 1,400 50 3,000 
3 2.5 4.15 5 1,500 12.5 3,000 
4 i 2.5 4.15 10 © 1,500 35 3,000 
5 Ebonite 2.0 1.13 25 000 328 3,000 
6 ae 2.0 1.13 50 900 525 3,000 
7 j 2.5 1.13 50 1,100 400 3,000 


The results show that with short tubes and with small 
and medium pressures very high threshold voltages can 
be obtained. ° , 

If these carborundum valve-resistance units are to be 
used as guard resistances to protect a circuit against 
dangerous surges, there is first the threshold voltage to 
consider at which the units commence to act, and then the 
current capacity of the units at the maximum surge voltage 
contemplated. 

These values are given in the last three columns of the 
table. 

In one particular case a unit was required to withstand 
a potential of 5,200 volts. This was met by a tube 
having a length of 6.5 cms. and area of 0.28 sq. cm. 
and under a pressure of ro ib. the maximum current 
through the carborundum was 750 micro-amps. 

If the current capacity of the valve-resistance unit is 
required to be in milli-amps instead of micro-amps this 
can be obtained by :— 

(1) increasing the area of the tube; 

(2) using crystal powder of smaller grade; 

(3) increasing the pressure applied to the powder. 

Some typical results are shown in Fig. 7. 

An insulating tube, 13in. in diameter and 3}in. long, 
was filled with crystal powder and submitted to a pres- 
sure of one ton. The curves show that the finer the 
powder the greater its conductivity, the threshold voltage 
being about the same in each case, ‘namely, 300 volts. 

For use on normal low voltage circuits a more practical 
form of unit can be made up in a steel tube having suit- 
ably bushed connections and an insulating lining. 
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A steel tube unit of this type of rin. diameter was 
tested under pressures ranging from $ {on to 2 tons. As 
the pressure is increased, the threshold voltage falls, and 
2 tons appears to be excessive. 


70 H 


50 


MILLE AMPS 


(0) 250 500 750 1000 1250 1500 1750 2000 


VOLTS 
Fig. 7.—Characteristics of resistances of high current carrying 
capacity. vera OTe tube 1fin. dia., 3}in. leng; pressure, 1 ton; 
size of crystals : to 24 mesh; B, 24 to 80 mesh; C, 80 mesh 
and upwards. 

Crystal valve-resistance units constructed as described 
above can be employed ‘with advantage in place of the 
standard form of guard resistance ; and as lightning pro- 
tectors on aertal circuits they remain inert and do not 
affect the aerial constants until the threshold voltage at 
which they work is, exceeded, when they act as effectively 
as a spark-gap, but with the advantage that they are 
completely sclf-recovering, less erratic in their operation, 
and require less attention” 

In this manner the threshold voltage, w hich is peculiar 
to carborindum, can be turned to useful account. 


HIDDEN ADVERTISEMENTS COMPETITION. 
The Hidden Advertisements Competition, recently 
inaugurated by “The Wireless World,” continues 
to be extremely popular among our readers, and 

will be continued until further notice. 
The correct solution for the Third Competition is as 
follows :— 


Clue No. Name of Advertiser. Page. - 
1. Pettigrew and Merriman (1925), Ltd. ... nies aed 
2. Dubilier Condenser Co. ‘ote Ltd. ... me oO 
3. Bretwood, Ltd. . ae . 6 
4. Mullard Wireless Service Co. ii sda, O 
5. A. J. Stevens and Co. (1914), Ltd. see, AG 
6. Maywood Engineering and Electrical Mig. Co., 


Ltd. 
The following were the prizew inners :— 
F. Carter, Edgware; £5. 
E. Evans, London, N.W.11, £2. 
Wm. C. J. Halford, St. Margaret’s-on-Thames, £1. 
Ten shillings each to the following four :— 
C. W. Adamson, London, W.C.1. 
Wilfred C. Turner, London, S.W.11. 
Mrs. K. Staygle, Worthing, Sussex. 
W. F. Howard, London, S.E.20. 
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GRADED EBONITE.. 


Standard Specification for Instrument ‘Panels drafted by he British Engineering 
¢ Standards Association. 


BOUT twelve months ago a joint request was made 
A to the British Engineering Standards Association 
by the Radio Society of Great Britain and by 
the Ebonite Manufacturers’ Association, for a standard 
specification to be drawn up for ebonite suitable for wire- 
less purposes. | 
A committee was immediately set up, and devoted its 
attention to establishing a standard as regards stze and 
quality for ebonite panels used in the construction of 
receiving sets. It was felt that the need for standardi- 
sation was a very urgent one, as there was on the market 
at thgt time a considerable quantity of poor grade ebonite, 
quite unsuitable for use in the construction of wireless 
apparatus. 
jit would seem that in certain ‘sections of the trade 
almost anything could be sold as ebonite so long as it 


was black, and it is therefore considered that new specifi-’ 


cations should now be drafted which would go a long way 
towards eliminating the doubtful qualities of ebonite. 


- Composition of Ebonite. 


The specification calls for use of good quality raw 
rubber and sulphur in the manufacture, and that these 
constituents shal] be free from grit and metal dust, and 
from ‘‘ loading ’’ materials of any description. It must 
be well vulcanised, 
colour, and capable of taking a good polish. » Not more 
than 30 per cent. of sulphur by weight may be intro- 
duced, and of this not more than one-sixth shall be in a 
free or uncombined condition, such as can be extracted 
by acetone as a solvent. The total amount of resins or 
other organic matter extractable by acetone shall not 
exceed ro per cent., while the ash left after thorough 
incineration must not exceed 3 per cent. The density at 
20° C. shall not exceed 1.2 grams per cubic centimetre, 
and to conform with the specification the ehonite must 
he capable of being drilled, tapped, turned. and sawn in 
a satisfactory manner. 


Electrical Properties. 


When tested for surface leakage with an instrument of 
the magneto-ohmeter type, working at 1.000 volts and 
capable of indicating a resistance of not less than 2,000 
megohms, an indication of infinity shall be obtained 
between surfaces consisting of 25 points spaced in a 
straight line with Jin. gaps, and arranged alternatively as 
positive and negative. The breakdown voltage is speci- 
fied as not being less than 1,200 volts per yoga in. The 
dielectric loss which is so important in defining ebonite to 
be used in the construction of wireless apparatus is 
expressed as a power factor, and must not exceed 0.6 per 
cent. when tested at a frequency of the order of 1,000 
cycles. 

A very useful introduction is the drafting of a series 
of standard-sized panels, and in this connection careful 
consideration was given to the sizes generally used by 
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tough and elastic, of good black’ 


amateurs in the construction of their sets. The range of 


sizes is as follows :— ° 
5 x § oo 9 X12 
"5 x 8 Thickness 3” “9 XIS 7 | 
S-A Jo 9 X18 b . Thickness }” 
6 x 6 l 9 X24 ! 
6x 8 ae we 9 X30 
Bawa eens io eee . z 
6 X12 : 9 X15 2 3 
73 X10 9 x18 Thickness $” 
7kX12 | ae : 9 X24 | l 
75 X15 Thickness }% 9 X30 
1 x y A 
74X18 - 1} x 36 peak aces, eis, Se 
73 X24 | 2} x 36 } Thickness ;” J 


Amateurs will do well in immediately. adopting these 
sizes in their sets, as it is probable that before long the — 
ebonite manufacturers will supply these panels already 
cut to size and with well-finished edges. A tolerance on 
these dimensions-s also referred to, and, with rep are to 
thickness, jin. ebonite must be correct to within goyin. i 
Between din. and gin. the error must not exceed x55, in., 
and for thickness exceeding gin. a maximum tolerance 
of seb, in. is permitted. As to the length and breadth 
of standard panels, an amount of plus or minus 722, is 
specified. It is also stated that the panel should be | 
rectangular and uniformly and smoothly finished. 

Ebonite which complies with this specification may 
carry the mark of the British Engineering Standards 
Associatron (‘‘ BESA ’’). 

The complete specification is set ous in the British 
Engineering Standards Association Specification No. 
234-1925, just issued, together with details of the 
methods of applying the tests for determining whether or 
not the ebonite conforms with requirements. The specifica- 
tion may be obtained from the Publisher’s Department of 
the British Engineering Standards (Association at 28, 
Victoria Street, London, S.W.1, price 1s 2d. post free. 


INTERNATIONAL BROADCASTING UNION. 


N December 16th the Council of the International 
Broadcasting Union, sitting in Brussels, decided 
that preference should be given to systematic endeavours, 
based on a plan submitted by the technical committee, to 
arrive at the best means of reducing the present inter- 
ferences between the numerous European broadcasting 
stations, and a committee was appointed, composed. of 
Capt. Eckersley (Great Britain), Herr Harbich (Ger- 
many), M. Dendron (France), Signor Bachini (Italy), 
and M. Braillard (Belgium), 

The committee will meet frequently under the chair- 

manship of M. Braillard, and will report to the next 
general assembly of the Union, which will take place 
at Geneva. 

In the meantime, technical experiments will: be made 
to determine the practicability of a proposed scheme 
whereby the present broadcast waveband can be divided 
up among the stations of Europe, Asia, and North 
Africa. 


ye See me ae 


What to Do with Critics. 

“If I were financial adviser to the 
B.B.C.” says a North Country listener in 
championing the broadcast programmes, 
“Td larn people who criticise the stuff 
you broadcast ; I’d double, if not quad- 
ruple, the charge for the yearly licence 
at once.” Very kind, to be sure; but he 
would need to be something more than 
the B.B.C.’s ‘‘ financial adviser ” to do 
that. The B.B.C. has to be content with 
what the gods, in the shape of the 
Government, send it in the way of hard 
cash. 
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A New Listeners’ Club. 

Cardiff and Swansea stations have set 
the pace for other stations in the forma- 
tion of a Radio Guild (or Listeners’ 
Club) to enable listeners to supply com- 
ments and suggestions in reference to 
broadcast matter. Members of the Guild 
will be supplied with reception cards on 
which to make reports to the loca] Guild 
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By Our Special Correspondent. 


` committees, or to the Cardif? station, at 
regular intervals. 


A social service sec- 
tion of the Guild will ensure that no sick 
or aged people shall be prevented 
through poverty from hearing the pro- 
grammes, and a scheme is being prepared 
by which such people may be supplied 
with apparatus. The Guild intends to 
cover the area from Pembroke to Chelten- 
ham and Exeter, and North Wales. The 
Lord Mayor of Cardiff is the first presi- 
dent, and Mr. E. R. Appleton is chair- 
man of the Committee. 
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“Bach ”?” Broadcast. 

Of all the old masters of music that 
broadcasting has helped to popułarise (if 
such a word can be applied to the classics) 
Bach is perhaps the most prominent. A 
shortened version of his ‘‘ Christmas 
Oratorio ” is to be conducted by Mr. 
Percy Pitt in the London studio on 
Sunday next (January 3rd). 


AERIALS ON DUTCH CANALS. Many thousands of -Holianders, who make their per- 
manent residence on canal boats, are resorting to broadcast reception to while away 
tedious hours. The photograph shows a typical canal boat fitted with wireiess, 


SAVOY HILL TOPICALITIES 
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A Prolifie Master. 

Of all the vocal works which this pro- 
lific master produced—and he was in the 
habit of writing one a week for the mag- 
Rificent choir at his disposal—the 
‘Christmas Oratorio” is probably one 
of the best known and most popular with 

eneral audiences all the world over. 
he solo parts will be taken by Dorothy 
Silk, Enid Cruikshank, Leonard Gowings 
and Roy Henderson. l 


o00°0 


Christmas Day Broadcasting. 

Someone was spending a good deal of 
money in the Personal column of a daily 
paper for a week or two before Christ- 
mas, in protesting against, broadcasting 
on Christmas day. The argument was 
that the poor radio engineer deserved a 
rest on this day of all days in the year. 
Listeners were asked to support the pro- 
test and to petition for the closing down 
of stations. 

o0o000 


A Public Service. 

The attitude of the B.B.C. was that as 
a public service it was bound to provide 
programmes at Christmas, just as a rail- 
way company is bound: te run trains. 
There are probably thousands of listeners 
who have neither kith nor kin and te 
whom broadcasting is a solace in their 
loneliness. Other listeners rely on broad- 
casting for the entertainment of their 
guests, and the appreciative comments 
received in previous years and again this 
year are a reliable guide to the feeling 
of the majority of listeners on the subject 
of Christmas Day broadcasts. 

o000 


* Treasure Island.” á 

Mr. Arthur Bourchier and his company 
are to give a dramatised version of 
‘“ Treasure Island ” from 2LO on Tues- 
day next (January 5th), which will be a 
Robert Louis Stevenson night for 
listeners, and will include the ‘‘ Songs of 
Travel,” set by the English composer, 
R. Vaughan Williams, musical settings of 
some of the poems from ‘‘A Child’s 
Garden of Verses,” and a reading from 
Stevenson’s works. 

0000 


5XX Breakdown. 
The frequent interruptions in the 
service from 5XX recently have all been 
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due to faults over which the engineers 
had no control. Circumstances seem to 
a conspired against the staff ever since 
the aerial was brought down through the 
weight of frost three weeks ago. I am 
informed that in the event of any further 
breakdown during the morning transmis- 
sions will be put out from 2L0. 
Listeners, therefore, should not be too 
ready to search for defects in their sets 
if nothing comes through from 5XX, but 
should first tune in to 2LO. 


ooo0oo 


. The Announcers’ Pronunciation, ; 
A Scottish newspaper gives a gentle 
admonition to the announcers at 2B0 for 
their pronunciation of Scottish words, 
over which, according to the critic, less 
care is taken than over the pronunciation 
of French, German, Spanish, Italian, 
Russian and Chinese. But the announcers 
regard the criticism as too meticulous, 
and are asking whether listeners north of 
the Tweed deserve anything better than 
bad Scots; for haven’t more than 600 
wireless pirates been detected in one 


town alone? 
0000 


A Repeat Performance. 

The only -criterion by which .the 
B.B.C. can judge the value applied to 
its programme is the view expressed by 
the listener. It is for this reason, that 
a repeat performance of “The Dweller 
in the Darkness,” which was written 
specially for broadcasting, is to be given 
on January 4th. So great was the 
number of requests for a‘ rebroadcast of 
this work that the opinien of the 
Dramatic Department as to its suitability 
for broadcasting was fully justified. 


0000 


An Earlier Weather Forecast. 


A wide demand appears to exist for the 
earlier broadcasting of weather forecasts 
from SXX, the general opinion among 
farmers and agriculturists being that the 
present morning forecast at 10.30 is 
delivered too late to be of definite ser- 
vice. Opinion mostly converges upon 
8 a.m. as being more suitable. 


' 0000 
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A Question of Expenditure. 

So far as the B.B.C. is concerned, a 
7.30 or 8 a.m. weather broadcast would 
mean an additional expenditure of ap- 


proximately £1,000 a year and practically. 


a 20-hour day service from Daventry ; but 
the service would be provided by the 
B.B.C. if it were found practicable by 
the other interests concerned. 


0000 


Collecting Weather Data. 

It may, however, be recalled that when 
the facilities were introduced it was ex- 
plained that 10.30 was the earliest hour 
at which the Air Ministry could get the 
message out. The message is the result 
of data collected by the Air Ministry 
over a wide area of sea and land from 
7.30 each morning. Naturally, the colla- 
tion and arrangement of the necessary 
details to give a reliable forecast is a 
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FUTURE FEATURES. 
Sunday, January 3rd. 


Loxpon.—8 p.m., Organ Recital 
relayed from St. Stephen’s, 
Walbrook. 

BiRMINGHAM.—9.20 p.m., Orches- 
tral Concert. 

BournemoutTH.—3.30 p.m., Sym- 
phony Concert. : 

Carpirr.—3.30 p.m., A Light Con- 
cert. 

: MANcHESTER.—3.30 p.m., ‘‘ Charm’d 
; Magic Casements.”’ 
: NEWwcasTLE.—3.40 p.m.. *‘ X—O,” 


by John Drinkwater. 
Grascow.—9.15 p.m. Light Or- 
chestral Programme. 


Monday, January 4th. 
NEWCASTLE.—10.30 p.m., Novocas- 
trian Nights, No. 2, “ The 
Black Gate Mystery.” 
APERDEEN.—8 p.m., Auld Yule 
Night—Sowens Nicht. 


Berrast. — 7.30 p.m., Musical 


Comedy. 9 p.m., 16th and 
17th Century Instrumental 
Music. 


` Tuesday, January 5th. 


Lonpon. — 8 p.m., ‘ Treasure 
Island.” 


Wednesday, January 6th. 


Lonpon.—8 p.m., ‘‘ The Dogs of 
Devon.”’ 


BrrmincHamM.—8 p.m., An Hour 
with Mozart. , 

: Mancnester.—8 p.m., Lancashire 

io Talent Series—III., a Contri- 

: bution by Oldham. ° 


Thursday, January 7th. 
CaRDIFF.—8 p.m., ‘‘ An Ideal Hus- : 
band,’ by Oscar- Wilde. a 
MaNCHESTER.--7.30 p.m., Halle : 
Concert re'ayed from the Free 
Trade Hall. 


Friday, January 8th. 


BrrvincnaM.—8 p.m., Ballad Con- 
cert, 


BouRNEMOUTH.—7 p.m., Dramatic 
and Orchestral. 

Carpirr.—7.30 p.m., ‘‘ Carmen ”’ 
(Bizet). l 

NEWCASTLE.—8 p.m., Violin Recital 
by Godowsky. S 


Grascow.-—8 p.m., Variety. 
Berrast.—8 p.m., Scandinavian 
Music. 9 p.m., Gipsy Music. 


Saturday, January 9th. 


MANCHESTER AND OXX.—7.45 p.m., 
‘Romeo and Juliet ’’ (Gounod). 

ABERDEEN.—9 p.m., An Honr of 
Choral Music. 


matter which must take time and con- 
sideration. The Ministry of Agriculture 
has stated that if it were possible to 
give the forecast earlier, that would be 
done. This would indicate that the 
Ministry considers an earlier forecast 
impossible. 
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Then—and Now. / 
As showing the hold that broadcasting 
has gained in rural districts, it is inter- 
esting to note the estimate that upwards 
of ten thousand persons are interested in 
receiving the forecast from 5XX. When, 
about two years ago, a similar forecast 
was obtainable from telephone exchanges 
after 5 p.m. each day, only a few 
hundred people throughout the British 
Tsles regularly availed themselves of the 
facility, and it was eventually dropped. 
0000 
Disproportionate Criticism. | 
The attitude of captious criticism 
adopted in certain quarters over, the 
alleged refusal of the Post Office, or some 
other Government Department, to allow 
the B.B.C. to transmit alternative pro- 
grammes from Marconi House during the. 
Christmas season is very short-sighted and 
shows an absolute lack of proportion on 
the part of the critics. Everyone most 
closely concerned with broadcasting and 
other wireless services in this country 
admits the vital necessity of considering 
applications for specific facilities in their 
relation to, and probable effect on, other 
claims on the use of the ether; and it has 
yet to be shown that broadcasting facili- 
ties are curtailed through mere capricious- 


ness on the part of Government officials. 
o0o0o00 


Gramophone Records. 

A revision of great importance is to 
take place in the programmes in the New 
Year. At present the 7.25 p.m. musical 
interlude has been provided by gramo- 
phone records. - 
0000 

Contemplated. 

But it iş probably true that variety is 

the keynote of success in broadcasting. 


The B.B.C., therefore, propose to devote 


part of the gramophone transmission time 
to another kind of musical entertainment. 
This will take the form of broadcasts of 
the standard works of pianoforte and 
other musical literature. 

folio mele] 


Weekly Series. 

The first week of the series, beginning 
on January 4th, will consist of Preludes 
and Fugues chosen from the ‘‘ 48’ by 
Bach, played by that able Bach exponent, 
Mr. Claude Biggs. Many other important 
piano and other musical works will be 
broadcast in weekly series; in the week 
commencing January 11th, for six nights, 
the whole of Chopin’s pianoforte studies 
will be played by Mr. Maurice Cole. As 
a general rule the classics and moderns 
will be alternated week by week. 

Q 


Breaking Up the Talk Periods. 
These transmissions will occupy roughly 
a quarter of an hour. They will provide 
the variety necessary to break up a loug 
period of talk such as one ordinarily has 
between 7 and 8 p.m. 
ooo0oo 


A Brass Band Contest. 

The winners of the recent brass band 
contest from 5NO are to broadcast from 
the Newcastle studio on January 2nd. 
This is the Leasingthorne Colliery Prize 
Band, conducted by E. Smith, Senior. 
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FADING ON SHORT WAVES. 


A Mechanical Model Illustrating Wave Polarisation. 
By E. F. W. ALEXANDERSON. — 


ROM the point of view of the 

practical radio engineer it is 

gratifying to be able to state 
that enough has now been learned 
about vertically polarised waves to 
create a new and promising field of 
radio communication, as evidenced 
by the decision of the Radio Cor- 
poration of America to proceed 
with its chain of short wave 
‘stations in the Pacific Ocean. The stations which 
will thus be built will have antenna systems of the type 
Classified as short-wave high-angle radiators. So far 
these tests have shown that the horizontally polarised 
Tadiation is superior to vertical radiation. 


waves. 


Rotation of the Plane of Polarisation. 


I have a mechanical model made up for studying wave 
polarisation in the General Electric Laboratory, Schenec- 
tady. The model consists of weights suspended in such 
a way that they are free to move in all directions. 
Twenty-two of these weights are arranged in a row and 
Each weight is 


connected together by rubber bands. 
suspended from a yoke and 
an equal weight hung on the 
other side of the yoke to 
serve as a counter-weight. 
A screen is set up so as to 
hide the counter-weight and 
avoid confusion in observing 
the wave motion. This 
model was set up especially 
to study the twisting of the 
plane of polarisation, and 
the experiment has strik- 
ingly confirmed the theory 
which it was intended to 
illustrate. This theory is 
briefly the following :— 

We _ will assume that 
the medium through which 
the radio waves pass has 
such characteristics that the 
velocity of propagation for 
a vertically polarised wave 
differs slightly from the 
velocity of the propagation 
for a horizontally polarised 
wave. It is not necessary 
for the present purpose to 
try to explain the reason for 
this difference in velocity. 
We may assume that the 
reason for it is due to the 
electrostatic and magnetic 
effects, to the retarding effect 


-. 
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In a previous issne (September 16th, 
1925) a description was given of a 
horizontal loop aerial system used for 
the transmission of vertically polarised 
In order to give a clear con- 
ceplion af the waves generated by this 
aerial, Dr. Alexanderson has constructed 
an ingenious mechanical device to 
illustrate polarisation effects. 


e 
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of the velocity of the verfically 
polarised wave passing close to the 
earth, or, on the other hand, due to 
properties of free electrons in the 
upper atmosphere. Whatever the 
cause may be, we may assume that 
such a difference of velocity exists, 
and the mechanical model has bee 

constructed so as to reproduce such 
l conditions. The weights on both 
sides are tied together with rubber bands. Wave 
motion in the horizontal or vertical planes can thus 
be studied independently, and these two wave motions 
may be adjusted for different velocities. A wave started 
in the vertical plane maintains itself vertically, and a 
wave started horizontally maintains itself horizontally. 
If, however, a wave is started in a plane 45 degrees 
between the vertical and the horizontal, it is found that 
the wave motion proceeding therefrom assumes the shape 
of a corkscrew. The straight line oscillation of the first 
weight is passed along as an elliptical motion which 
gradually widens into a circle. Then this circle 
narrowed down again to an ellipse, and finally a straight 


Dr. Alexanderson with the demonstration model for studying wave form. A screen is erected . 
between the two sets of weights to avoid confusion when observing the wave motion. 
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Fading on Short Waves.— 


line at right-angles to the 
original line of oscillation. 
This is exactly in accordance 
with the theory.. The point 
where the wave has shifted 
its plane of polarisation go 
degrees is the point where. 
the faster of the two waves 
is half a wavelength ahead 
of the slower wave. From 
this point -onwards the wave 
proceeds, repeating this 
peculiar corkscrew motion. 


Fading. 


The fact that the twisting 
of the wave is due to differ- 
ent velocities in the two 
planes of polarisation can 
also be demonstrated by this 
model. For this purpase 
the rubber bands are added 
to the coynter-weights. The 
effect of this is to change the 
velocity of propagation in 
the vertical plane, whereas 
the velocity in the horiontal 
plane has not been affected 
because only the vertical motion is transmitted to the 
counter-weights by the suspension yokes. The system 
can thus be adjusted so that the velocities in the hori- 
zontal and the vertical planes are exactly equal. After 
this has been done it is found that the tendency to cork- 
screw motion disappears and the wave remains strictly 
in the plane in which it has been started. | 

While this mechanical experiment does not bring out 
any new facts that were not known from the classical 
theory of wave motion, it helps us to visualisé the main 
phenomena in the radio wave propagation which we are 
trying to explain. The phenomenon of a constantly 
shifting plane of -polarisation, which we discovered 
experimentally in tests between Schenectady and Long 
Island, can thus easily be explained. 

This conception of the wave motion is also a help in 
explaining the phenomena of fading. -There is already 
experimental evidence’ that fading is a phenomenon of 
interference. In other words, the fading is due to the 
fact that the radio waves arrive at a certain point through 


1 Appleton and Barnett, Proc. Roy. Soc. A., Vol: 109, p. 
621, 1925. 


“ Radio Communication Co., Ltd.” (34- 
35, Norfolk Street, Strand, 
Illustrated catalogue of “ Polar ” sets and 


components. 
0000 


“ Marconiphone Co., Ltd.” (210-212, 
Tottenham Ccurt Road, London, W.1). 
Publication No. 3641F, dealing with Mar- 
coniphone and Sterling radio receivers, 
accessories, and components. Publication 
No. 438, describing Marconiphone re- 
ceivers, types 21, 31, 41 and V2, V3a, 
and VB4. , 
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House, Norfolk Street, Strand, London, 
Pamphlet illustrating and de- 
scribing MH components. 
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Rotation of the plane of polarisation due to a difference of velocity between the horizontal and 


vertical components of the waves. 


two paths. The waves will sometimes add to each other 
and sometimes neutralise each other. If we keep in mind 
the observations on the mechanical model that the waves 
in the two planes can be traced through separately and 
distinctly, we may conclude that the two paths of the 
radio wave which produce fading are not necessarily two 
separate physical paths, but may be the two paths in the 
horizontal and the vertical plane of pplarisation. For 
further illustration of this we can, in the” mechanical 
model, introduce a detector. If we place this detector 
at a certain distance from the origin we find that ‘the 
detector gives no response when the system is adjusted 
for different velocities of propagation, whereas it gives 
a maximum response when the system is adjusted for 
equal Velocity in the horizontal and vertical planes. The 
phenomena of fading has thus been reproduced mechani- 
cally through polarisation in a single wave path. 

It is not hereby suggested that this mechanical equiva- 
lent is sufficient to explain the fading in actual radio 
transmission. It-is, however, offered for what it may 
be worth as a help to interpret the many observations 
in actual radio transmission which are being accumulated. 


“ A. J. Stevens and Co. (1914), Ltd.” 
(122-124, Charing Cross Road, London, 
W.C.2. Illustrated catalogue of A.J.S. 
cabinet receivers and loud speakers. 
Pamphlet describing 2-valve type “Z.” 
Pamphlet illustrating A.J.S. choke units. 
Publication No. 115, relating to A.J.S. 
components ‘and accessories. 

0000 

“ Dugdill’s Patents, (Hazel Grove. 
Stockport). Card illustrating various 
patterns of electric light fittings for work- 
shops, etc. 


Ltd.” (Hastings 
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. CONDENSERS IN SERIES. 


Graphical Aids to Calculation. 


By C. F. SMITH. 


HE experimenter often spends much 
f time in finding a suitable fixed 


=~ condenser for his purpose, and 

the desired result may be obtained by con- 
necting two or more in series or parallel: 
If the approximate value is known a few 
calculations show which of the available 
condensers, will give the right combination, 
and the nearest commercial condenser may 
be obtained subsequently. 
recently had oçcasion to do this, but find- 
_ ing the calculations rather irksome used 
two graphical methods recommended by 


him in experimental optical calculations. — 


- The capacity of a number of condensers in 

. paratlel is equal to the sum of the capaci- 
ties, and there is, of course, no difficulty 
in performing the simple addition. 


The writer- 


CAPACITY IN mfds 


The capacity of a number of condensers jn 
series is expressed by the folloying formula, 
in which C = total capacity in microfarads, 
C,, Cy, Cs, etc., = capacity in microfarads 


of each condenser unit :— 


CAPACITY IN mfds 


Fig. 2.—Another graphical method. The spacing of the divisions is proportional to 
the reciprocals of the capacities spoor tr ON scale used for C, is twice that 
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0:001 
CAPACITY IN mfds 


Fig. 1.—Graph for calculating the effective capacity 


of condensers in series 


or (in the case of two condensers) :— 


ca Ge 
C, +c, 


The graphical methods to be described en- 
able the value of C to be obtained quickly and 
with sufficient accuracy for most purposes. 


CAPACITY IN mfds 


The value of C, or C, can be obtained 
with equal facility, but this case is not 
likely to arise so often. — 

Referring to Fig- 1, the diagram contains 
the usual horizontal and vertical lines of 
the ordinary graph, and is drawn on 
squared paper. Each of- these lines is 
divided to represent capacity in micro- 
farads. A line may be drawn from o at 
45 degrees, but this may be omitted with- 
out inconvenience when working on 
squared paper. 


To obtain the capacity of two condensers in 
series marked respectively o.0005 mfd. and 
o.oo1 mfd., a line is drawn from A (0.001 
mfd.) on the vertical axis to B (0.0005 mfd.) 


on 


the horizontal axis. This resultant capacity 


is found by dropping a vertical line from C 
to the horizontal axis, and the value 0.00033 
is read off at E.. 


The effect of the addition of a further con- 


denser of. 0.002 mfd. is seen by drawing a 
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Condensers in Series.— : 
line from E, to 0.002 on the vertical axis, 


the total 
capacity then being equal to 0.00028 mfd. l 


The second graphical method is shown in Fig. 2, and, 


consists of three parallel lines separated by equal dis- 
tances. The two outside lines are marked off to repre- 
sent reciprocals of capacity in microfarads. 


Thus the reciprocal: of 0.002 mfd. = a 500, 
0.002 
and this with other values are plotted to scale. The 


middle line is marked off to a scale twice that of the 
outside lines. In order to find the capacity of two con- 
densers in series, a line is drawn from selected points on 
the lines A, B, the result being read off at its intersection 


BROADCASTING AND THE FARMER. 


Some Forgotten Benefits. 


O one is inclined to doubt the value of broadcast- 

N . ing as a beneficent influence in the lonely life 

of the countryman. Few city dwellers, however, 

care to take the trouble to consider precisely what services 
broadcasting can render to the sons of the soil. 

A stimulating address on this topic was recently de- 
„livered before ‘the Advertising Club of New York by 
“General J. G. Harboard, President of the Radio Corpora- 
tion of America. The speaker justified his claim to 
knowledge of farm conditions by referring to the days 
of his youth, which were spent in saponins work on a 
Kansas farm. 

After emphasising the lonely rigour of farm life, 
General Harboard laid stress upon the farmer’s lack of 
contact, not only with the world of events, culture, and 
entertainment, but with the markets, by means of which 
produce can be disposed of. 

He affirmed that many farmers, lacking immediate 
knowledge of market conditions, sell their crops on a 
‘hit or miss ’’ basis. Sometimes pioduce is shipped to 
markets that are already glutted, while other markets 
clamouring for this class of product are neglected simply 
through the farmer’s lack of timely information. 


Vital Market Information. 

Farm news does not necessarily interest everybody, but 
it is well that the townsman should make allowances for 
the necessities of his country cousin. ‘‘ The city 
_listener,’’ said General Harboard, ‘f who tunes in on a 
station only to hear a voice reeling off the price of White 
Leghorn eggs, fancy cabbages, red onions, and pork, 
where he had hoped to hear jazz, may not be much im- 
pressed with the value of market reports. But at that 
very moment there are thousands of men on farms who 
have laid aside everything else in order to listen in on 
what is, to them, business information.’’ 

The announcer may herald the approach of a cold spell ; 
to the comfortably housed townsman this may mean little, 
but to the farmer warning of cold weather immediately 
suggests a long train of duties. The orchard may have 
to be protected from frost, the hen houses closed. Pumps 
and pipes will probably require to be drained and the 
radiators of tractors and cars may have to be emptied. 
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on C. The values shown are the same as in Fig. 1, viz., 
o.oo1 mfd. and 0.0005 mfd., the result being 0.00033 
(read off on C,). The first diagram proves more con- 
venient in practice, and in the experience of the writer 
saves time and temper. ` 
Although perhaps of less interest to amateurs, it may 
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be noted that the formala for resistance 


R 


may also be solved by the above methods, or, indeed, any 
formula of the same character. A modification of either 
diagram enables formule such as eS ast 


to be 
A a 4g 


solved. 


During periods of harvest, broadcast weather reports are 
of inestimable value, and it must be remembered that the 
farmer has literally to ‘‘ make hay while the sun shines.’’ 

The question of obtaining the right kind of labour at 
the right moment can be simplified through the agency 
of broadcast information. Again, the farmer will be 
prepared for cattle epidemics, when he has received infor- 
mation and advice from the local broadcasting station, 
and the same source will also furnish him with help in 
contending with insect pests. Rapid advance has been 

made in “America in the development of .a system, ot 
‘broadcasting stations specialising in agricultural courses 
and 4ectures organised in ce:operation with the State 
Agricultural Colleges. . Thus the American farmer has 
access to the latest information regarding modern methods 
of farm management. 


The Lighter Side. 

In the course of his address General Harboard drew 
attention to the lighter side of broadcasting and its influ- 
ence upon the home life of the farmer and his house- 
hold. The farmer’s life is not confined entirely to the 


hay field and the fowl run, and entertainment is as wel- 


sé 


come to him as to the man-about-town.”’ In this 
connection, the versatility of broadcasting is of real ser- 
vice. Seated round the hearth the farmer and his family 
can listen to Grand Opera with the same sense of exclusive- 
ness as the millionaire, and there are no limits to the 
variety of entertainment which can be brought within the 
four walls of the farmhouse. General Harboard, speak- 
ing, of course, as an American, went so far as to say that 
radio had a greater application to the farm than`to any 
other phase of national existence. Not the least impor- 
tant service offered by radio was that of keeping the young 
people on the farm, a very pressing need at the present 
day in the majority of civilised countries. 

Certain differences undoubtedly exist between farm con- 
ditions in America and in Great Britain; but many of 
General Harboard’s remarks apply with ‘equal force to 
the case of the British farmer. Evidence is accumulating 
as to the value of the B.B.C.’s weather reports to farmers, 
and not a few reports go to show that valuable crops have 
been saved in consequence of timely weather forecasts. 
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Definitions of Terms and Expressions commonly used in Wireless 


Telegraphy and Telephony. 


This section is deing continued week by week and will form an authoritative work of reference. 


Permanent Magnet. A magnet made of 
special tempered steel which holds its 
magnetism to a considerable degree and 
for an indefinite length of time after 
the magaetising force has been re- 
moved. Cf. ELecrRo-MAGNET. 


Permeability. The measure of what may 
be termed the “ magnetic conductivity ”’ 
of a substance, t.e., the extent to which 
magnetic lines of force will pass 
through the substance under given con- 
ditions. Permeability is defined as the 
ratio of the flux density in the sub- 
stance to the magnetising force produc- 
ing that flux density. If B is the flux 
density in, say, a piece of iron and H 
is the magnetising force (3.e., the flux 
density which would be obtained in 
air or any other non-magnetic material 
with the iron removed but otherwise 
under the same conditions), the perme- 
ability of the iron is equal to B/H and 
is usually denoted by ua. 
ability of air and all non-magnetic mate- 
rialg is unity, but that of iron varies 
over a wide range according to the flux 
density in the iron and the quality of 
the iron or steel alloy, etc., having a 
maximum value at that flux density 
which is reached just before saturation 
commences. See RELUCTANCE. 


Permeability Carve. A graph showing 
the relation between the flux density in 
a magnetic material and the perme- 
ability. 

Permeance. The reciprocal of permea- 
bility, i.e., magnetising force divided 
by flux density in a magnetic material. 

Phantom Aerial. Another name for 
artificial aerial. 


Phase, or Phase Angle. A term applied 
to an alternating current, voltage, etc., 
to denote the value at any instant in 
terms of an angle, one complete cycle 
representing 360°. See RoTaTING Vec- 
rors and Paase DIFFERENCE. 


Phase Difference, or Phase Displacement. 
Two alternating quantities, such as 
voltage and current, of the same fre- 
quency are said to differ in phase when 
they are not in step, t.e., when they do 
not pass through their respective maxi- 
mum positive values at the same in- 
stant, or through their zero values at 
the same instants. For a sine-shaped 
wave the instantaneous value can be 
represented as being proportional to the 
sine of an angle, one complete cycle 
being equivalent to %0° or 2 radtans 


The perme., 


(see Rotatinc Vecrors). Now, when 
two quantities are not in phase, the re- 
spective angles corresponding to each 
quantity at any given instant are not 
equal, and the difference between these 
two angles is called the “ Phase Differ- 
ence.”’ 

Suppose a phase difference exists be- 


_ tween an alternating voltage and an 


Phone. 


P 


alternating current in a circuit and that 
the current reaches its maximum posi- 


Phase difference. Current lagging behind 
voltage by an angie ¢. 


tive value some time less than that of 
half of a cycle after the voltage passes 
through its maximum positive value; 
then the current is said to lag behind 
the voltage by an angle ¢, where ¢ is 
the difference of the respective phase 
angles at that instant, or the voltage is 
said to lead the current by the angle ¢. 
In terms of rotating vectors the phase 
difference is equal to the angle between 
the two vectors representing the two 
alternating quantities in question. 

In the particular case when the volt- 
age and current are out of phase by 90° 
(or «/2 radians), i.e., by exactly a 
quarter of a cycle, they are said to be 
“in quadrature.’’ The angle of phase 
difference cannot be greater than 90° 
in an ordinary circuit which does not 
give out electrical power. For a pure 
inductance without the presence of re- 
sistance the current would lag by 90°, 
and for a condenser the current leads 
by 90°. See ALTERNATING CURRENT Cir- 
cuits, Power in A.C. Cracvits, and 
ROTATING VECTORS. 


Abbreviation for telephone. 


hotographic Recorder. An instrument 
for recording high-speed Morse signals 
photographically. A light spot pro- 
jected from a sensitive galvanometer of 
special construction is thrown on to a 
moving photographic film so that the 
deflections are recorded on the film. 


Plain Aerial. 
arrangement 


Term applied to the 
where the sending or 
receiving apparatus is connected 
directly to the aerial, without any 
inductive coupling or intermediate 
. tuned circuit. Such an arrangement 
usually gives flat tuning. 


Plate. The name commonly given to the 
anode of a thermionic tube. It is 
usually in the form of a cylinder sur- 
rounding the cathode or filament, and it 
is due to the difference of potential 
applied between the plate and the fila- 
ment that electrons are drawn off from 
the filament. 


Plate Battery. 
BATTERY. 


Plate Circuit. That part of a valve cir- 
cuit which is connected to the plate or 
anode, 1.e., the circuit from the plate to 
the high-tension battery. 


Plate Current. The current flowing 
through the plate circuit external to a 
thermionic valve and between the plate 
and filament inside the valve. With a 

. hard valve the current inside the valve 
is in the form of a stream of negative 
electrons emitted from the filament, 
and in the case of a soft valve it is 
composed partly of electronic emission 
and partly of conduction through the 
tonised gas. 


Plate Impedance. See INTERNAL IPED- 
ANCE (of thermionic valve). 


Plate Potential or Plate Voltage. The 
electrical potential or voltage of the 
anode of a thermtonic valve above that 
of the negative end of the filament, t.e., 
the potential difference between the 
plate and the negative end of the fila- 
ment. As the name implies, the anode 
always has a positive potential with 
respect to that of the filament. 


Pliotron. Tho name sometimes given to a 
three-electrode valve which is particu- 
larly hard, ¢t.e., one in which the 
vacuum is particularly high. 


Plag-in Coil. <A tuning coil or other coil 
with a plug and socket attached to it 
for making quick connection and dis- 
connection with a circuit which is pro- 
vided with a corresponding plug and 
socket. The arrangement is such that 
the plug on the coil fits into the socket 
connected to the circuit and vice versa. 


Plug-in Transformer. A high-frequency 
transformer which forms a separate 
unit from the receiving circuit and in 
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which the ends of the two windings are 
connected to two pairs of pins which 
fit into s suitable combination of 
sockets connected to the receiving cir- 
cuit,. for example an ordinary valve 
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Plug-in H.F. transformer. 


holder. Such a transformer is easily 
and quickly interchanged with similar 
transformers of' different wavelengths, 
so that with a suitable set of such trans- 
formers any desired range of wave- 
lengths can be covered. 


Polarisation (of a battery). In some types 

~ of primary cells hydrogen accumulates 
on the positive electrode and sets up a 
counter electromotive force which 
lowers the effective voltage of the cell, 
this effect being known as “‘ polarisa- 
tion.” In cells which have this ten- 
dency an oxidising agent known as a 
‘‘depolariser °’ is provided to absorb 
the hydrogen as it is liberated. See 
LECEANCHE CELL. 


Polarised Electro-magnet. A magnet 
which is partly an electro-maynet and 
partly a permanent magnet, so that only 
part of the magnetic flux is due to the 
magnetising current. A flow of current 
in the coil may either increase the 
magnetic flux or decrease it ac- 
cording to the direction of the current. 
Such an arrangement is used in order 
that the iron may be operated at the 
steepest part of its magnetisation curve, 
thus giving a maximum change of flux 
when the magnetising current is 
increased from zero to some small value. 


Polarised Relay. A relay in which a soft 
iron armature is kept magnetised by a 
permanent magnet, one end of the arma- 
ture being situated between the poles 
of an electro-magnet so that its deflec- 
tion will be in one direction or the 
other according to the direction of the 
current through the magnetising coils 
of the electro-magnet. 


Pole. (a) That part of an electro-magnet 
or a permanent magnet where the lines 
of magnetic force enter or leave the 
iron. (b) The terminals of a battery or 
cell or a generator are commonly 
referred to as poles, the positive ter- 
minal being called the positive pole, 
ctc. 


Poiyphase. Refers to a system in alternat- 
ing currents in which the circuit consists 
of a number of separate branches or 
“ phases ’’ in which the currents all 
have different phase anyleg, the current 
in any one phase being displaced from 
the current in the next by a definite 
phase angle. See THREE PHASE. 
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Polystage Amplifier. See MULTISTAGE 


AMPLIFIER. a 
Positive Charge. The quantity: of elec- 


tricity carried by a body when it is 
positively electrified. See PosiTive 


ELECTRIFICATION 


Positive Cilectrification. According to 
modern theory a body is said to be 
positively electrified when its molecules 
contain a deficiency of nefative efec- 
trons. 


Positive Electrode. See Positive PoLE. | 
Positive Electron. See PROTON. 
Positive Ion. See Ions. 


Positive Pole. In any piece of apparatus, 
the pole or electrode whichis at a posi- 
tive potential relatively to the other 
pole, and therefore in a generator or 
cell, the positive pole is the one through | 
which the current leaves the cell or 
generator, whereas in the case of a piece 
of apparatus which absorbs electrical 
energy the positive pole is the one by 
meang of which the current enters. 


Post Office Box or Post Office Bridge. A 
Wheatstone bridge for measuring resis- 
tances, made in a compact form for 
portability. The resistance of the 
various “arms ° of the bridge are en- 
closed in the box and are controlled by 
plugs inserted in, or withdrawn from, 
sockets between brass blocks to which 


Post Office box. 


the ends of the resistance coils are con- 
nected. A plug inserted between two 
of these brass blocks short-circuits the 
ends of the resistance connected 
between them. 

Terminals are provided for connect- 
ing the battery, galvanometer, and 
unknown resistance, and also two tap- 
ping keys for closing the battery and 
galvanometer circuits. 


Potential and Potential Difference. In 
electrostatics the potential at a point is 
defined as the work done in bringing a 
unit positive charge from an infinite 
distance away to that point and the 
potential difference between two points 
as the work done in moving a unit posi- 
tive charge from the one point to the 
otker. Thus potential is that which 
tends to drive electricity from one 
point to another, and may be looked 
upon as a sort of electrical ‘‘ pressure ”’ 
which tends to drive electricity from 
a point where the potential is high to 
a point whare it is low. It is analagous 


Cf. Necative ELECTRIFICATION. | 
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to fluid pressure which tends to drive 
a current of fluid from a place where 
the pressure is high to a place wher it 
is low. 

Likewiss in current electricity the 
potential difference between two points 
(such as the ends of a resistance) is the 
difference of electrical pressure between 

those points driving or tending to drive 
current from one point to the other. A 
potential difference is set up at the ter- 
minals of a cell as a result of the 
electromotive force exerted inside the 
cell or at the terminals of a generator by 
the E.M.F. induced in the windings. 
Potential and potential difference are 

_ Measured in the same units as E.M.F., 
i.e., in volts, and for this reason poten- 
tial difference is often called voltage. 
One volt is the pressure or potential 
difference required to drive a current of 
oe ampere through a resistance of one 
ohm. 


Potential Divider. A high resistance con- 
nected up in the manner of a votcntio- 
s 
H —— 
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ae 


Connections of a ential 

divider for deriving a ~ 

small voltage v, from the 
main voltage V. 


meter so that a known fraction of the 
P.D. across its ends can be tapped off a 
fixed portion of the resistance. 


Potential Drop. The potential drop in 
any part of a circuit is the voltage or 
otential difference which is ‘‘ used up ” 
in driving the current through that 
part of the circuit. For D.C. it is 
given by th? product of current and 
resistance, and for A.C. by the product 
of current and impedance. 


Potential Gradient or Potential Slope. 
The number of volts per centimetre be- 
tween two points in a dielectric or insu- 
lating material; it is a measure of the 
electric stress set up in the dielectric 
and the maximum potential gradient 
which a dielectric can stand without 
breaking down is called the dielectric . 
strength of the insulating material. 


Potentially Operated Device. A pieca of 
electrical apparatus which is operated 
‘by changes of potential alone, and thus 
takes no current (except perhaps a 
negligibly small capacity current). The 
ordinary three-electrode valve provides 
an example of such a device when used 
in such a manner that no grid. current 
flows. 


Potentiometer. A resistance arranged so 
that a fraction of the total P.D. across 
its ends can be tapped off a portion of 
the resistance. It is usually understood 
that the position of one of the tappings 
is variable, so that any voltage from 
zero to the full value of the P.D. across 
the resistance may be obtained between 
the tappings. When the tappings are 
in frxed positions the device is termed, a 
potential divider. In nearly every case 
one of the tappings is taken from one 
of the extreme ends of -the resistance. 
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Latest Products of the Manufacturers. 


LOW LOSS INDUCTANCE FORMERS. 


A number of very good designs have 
been put forward for the construction of 
low loss coils, though the making of a 
really efficient coil usually involves some- 
what difficult constructional work. Apart 
from considerations of shape and the 
relationship between length and diameter, 
the general aim is to remove solid di- 
electric material from between and be- 
neath the turns, making the coil, as far 
as possible, self-supporting.. 


To achieve this object Fuller’s 
United Electric Works, Ltd., Sparta 
House, 176, Tottenham Court ad, 


London, W.1, have introduced a new 
form of moulded ebonite tube carrying 
six slotted ribs upon which the wire is 
wound. The slots keep the turns of wire 
in place, rendering a uniform distance 
from turn to turn, and provide the neces- 
sary air spacing. With turns of wire 
resting on the face of a former the tarn 
to turn electrostatic strain is partly set 
up through the solid material of which 
the former is composed, and thus by the 
use of the supporting strips an improve- 
ment in the efficiency of the winding is 
brought about. 


Low loss ebonite former, a recent product 
of Messrs Fuller's paro Electric Works, 
td. 


The slots produce a winding with a 
pitch of 14 turns to the inch, with a mean 
diameter of 3łin. The height of the sup- 
porting strips above the cylindrical tube 


is approximately šin. and the maximum 
diameter is 34in., while, the former being 
supplied in lengths, pieces can be cut off 
to any required dimensions. The entire 
absence of screws or other metal parts 
in the construction of coil formers of this 
type is a good feature. 

The introduction of moulded ebonite 
strips which would fit over the support- 
ing pieces having slight projections to 
engage between the turns would facili- 


‘tate the construction of coupled induc- 


tances, as it is invariably the case that 
coils of this sort need to be fitted with 
primary windings. 


A llin. length of low loss former woun 
with 22 turns of No. 24 S.W.G. wire. 


oo0oo0oọ0 


THE EFESCA REGENERATIVE 
AERIAL TUNER. 


The tapped coil is a very convenient 
method of tuning over a wide wavelength 
range, and, provided the switch arm short 
circuits a pair of studs to screen that 
part of the wnang which is not in 
circuit, there is probably little to choose 
as regards efficiency between the plug-in 
type of coil with its two-pin mounting and 
specially shaped multi-layer winding and 
the single layer tapped solenoid. 

The Efesca aerial tuner manufactured 
by Falk, Stadelmann & Co., Ltd., 83, 
Farringdon Road, London, E.C.1, con- 
sists of a single layer cylindrical coil 
enclosing a pair of coupled coils for pro- 


viding aerial loose coupling or reaction. 
The reaction coil, therefore, only couples 
with a portion of the tuning inductances, 
and the extent of coupling is not materi- 


The Efesca regenerative tuner. A device 

for aerial tuning up to a wavelength of 

2,600 metres and which gives the necess- 
ary reaction control. 


ally affected by changes in the size of 
the tuning inductance. The switch con- 
tacts are totally enclosed, and the reac- 
tion coupling is operated by a small con- 
centric knob with spindle passing through 
the hollow spindle of the switch. 

In conjunction with a variable con- 
denser having a maximum capacity of 
0.0005 mfd. and connected in parallel 
across the inductance, the manufacturers 
state that the tuning range is from 150 . 
to 2,600 metres, and it is therefore a 
useful instrument for tuning over all 
wavelengths used for broadcasting. The 
end discs are of ebonite, all terminals and 
screws are lacquered, and the winding is 
protected by a polished ebonite covering. 
A dial is supplied for attaching to the 
front of the instrument under the nut 
which is used for one-hole fixing, the in- 
ductance value increases by rotating the 
knob in an anti-clockwise direction. 


ooo0oo 


THE ORMOND REDUCTION GEAR. 


The recent trend in the development of 
condenser design is to dispense with the 
vernier plate and substitute a reduction 
gear so as to permit of calibration. Many 
forms of reduction gearing for propelling 
the moving plates of the condenser have 
already appeared, the majority of them 
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making use of a train of pinions which in 
many instances permits of play between 
the operating spindle and the plates due 


to the almost unavoidable  slackness 
which occurs when meshing ‘toothed 
wheels. 


SSR AMU NE NPETE ANR ETO HH SE 


The Ormond friction reduction gear. 
The end of the spindle makes friction 
contact with the pair of discs which 
engage on the rim of the container. Ball 
races and adjusting screws are provided. 


The new Ormond design consists of pro- 
ducing a slightly bevelled face, shown at 
A in the accompanying’ diagram, on the 
end of the concentric spindle used for pro- 
ducing critical adjustment. This face en- 
gages on the rims of a pair of discs, caus- 
ing them to revolve as the central shaft 
is rotated. These discs in turn engage on 
the raised rim of the metal piece used to 
contain the reduction gearing, and thus 
when rotated travel round the rim and 
carry the moving plates with them. The 
correct operation of a device of this sort 
depends essentially on obtaining a criti- 
cal degree of friction at the faces of con- 
tact through which the drive is obtained, 


and very careful consideration has been 


given to this matter in developing the 
design. It will be seen that an adjustable 
two-ended spring C controls the friction 
produced by the revolving discs, and end 
friction in the bearings is eliminated by 
thrust ball races B. Another improve- 
„ment to be found in the new type conden- 
ser is the substitution of the spring 
washer formerly fitted at one end of the 
spindle by a substantial ball race housed 
in a plated brass cup. The other bear- 
ing, moreover, is split to provide a smooth 
friction contact with the spindle. 

Although marketed at a popular price 
this new Ormond condenser is fitted with 
a movement which definitely avoids back 
lash, and the reduction ratio, whilst not 
heing excessively low, provides for ob- 
taining a most critical adjustment. A 
quick motion is also provided. 


oooo 
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THE STORAD H.T. BATTERY., 


Although it may at first be thought that 
the sections of a high-tension accumulator 
battery need be of only the simplest con- 
struction in view of the low ampere hour 
capacity required, many points must be 
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considered if the battery is to give long 
service. The cells béing small, the re- 


quired charging rate is apt to be exces- 


sively low, and in consequence will often 
be exceeded, bringing about a consequent 
deterioration of the plates. For this 
reason the Storad’ battery, an American 
roduct marketed in this country by R. A. 
thermel, Ltd., 24-26, Maddox Street, 
Regent Street, W.1, is provided with 
plates which are supported on leaden 
frames over jin. in thickness. Liberal 
ampere hour capacity is ee by 
using plates of ample size, about 34x lin. 
The plates are pasted right into the in- 
terior of the hollow cast grids and there 
is little danger of the paste falling out as 
the discharge rate even for a small bat- 
tery is extremely low. 
Both wood and perforated ebonite 
separators are placed between the plates, 
the outer container being of glass, and 


One of the ceils of the Storad battery. 
4 


the screw on top of moulded ebonite. 
Nearly an inch of clearance is allowed 
beneath the” bottom of the plates to pro- 
vide ample space for sediment. he 
cells are interconnected by means of cast 
lead bars and the use of brass terminals 
is entirely avoided. 

The Storad battery is undoubtedly 
capable of giving long service without 
deterioration, and the method of sealing 
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GENERAL RADIO TELEPHONE TAGS. 


To make provision for connecting a 
number of pairs of telephones either in 
series or parallel to a single pair of tele- 

hone terminals the General Radio Co., 

td., 235, Regent Street, London, W.1, 


i 


The General Radio Co.’s telephone tags 

permit of connecting several pairs of 

telephones either in series or parallel to . 
a single pair of terminals. 


have produced a tapering tag fitted witt 
several holes into whic the tags of 
other pairs of telephones can be plugged. 
Series and parallel connections can thus 
be obtained. 


oo0o0o 


LOW LOSS COILS. 


A serics of beautifully constructed in- 
ductance coils of the low loss type is 
manufactured by A. B. Callingham, 107, 
Hartham Road, Isleworth, Middlesex. 

The pin-and-socket type of connector is 
fitted so that these coils can replace any 
of the standard types of plug-in coil. 
The winding is of No. 16 enamelled wire, 
used, no doubt, to retain a clean sur- 
face and to produce a coil that is -reason- 
ably robust. Liberal spacing is provided 
between both turns and layers, which are 
clamped between grooved ebonite strips. 

An important feature is the avoidance 
of metal parts in the neighbourhood of 
the turns, and for this reason the screws 
and nuts used to clamp the spacing pieces 
together are all of ebonite. This must, 
of course, add materially to the diffi- 
culties of manufacture, and the user must 
accordingly handle the coil/ with care. 

The large size coils make use of multi- 
layer windings linked across at the 
ends in preference to taking the connect- 


A pair of low loss coils manufactured by Messrs. A. B. Callingham. 


the cells prevents free acid or acid spray 
appearing on the tops of the cells, while 
the use of glass containers avoids any 
risk of frothirg. 


ing wire across the turns. It is doubtful 
which of these two practices is better in 
this instance, in view of the liberal 
spacing provided between the layers. 
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The Manchester Radio Scientific Society. 


“Low F requency Amplification and 
its Difficulties ” was the title of a lec- 
‘ture given on December 9th by Mr. A. 
Hall, A.R.C.Sc., chief radio engineer at 
Messrs. Ferranti, Ltd., of Hollinwood. 

The lecture was accompanied by a 
demonstration which showed the ex- 
ceedingly fine results which may be ob- 
tained with the use of transformers that 
are nearly perfect. 

The lecturer showed curves plotted 
from actual measurements comparing the 
relative amplification throughout the 
musical scale given by various well-known 
makes of trausformer. 

It was shown that if the amplification 
of a transformer and valve were reduced 
so as to give the same maximum ampli- 
fication as the two-stage resistance capa- 
city set, the transformer curve approxi- 
mated so closely to that of the resistance 
capacity unit as to make the difference 
aurally unnoticeable, 

The meeting concluded with an 
animated discussion on the relative merits 
of transformer and resistance capacity 
coupling. 

Hon. Secretary: Mr. Geo. C. Murphy, 
Meadow View, The Cliff, Hr. Broughton, 


Manchester. 
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Ilford Radio Society. 


Mr. F. H. Haynes, Assistant Editor 
of The Wireless World, visited the 
society on December 8th, giving an in- 
teresting talk on “ Circuits for Broadcast 
Reception.” Useful information was 
imparted regarding correct condenser 
values for primary and secondary circuits, 
and details were given for the construc- 
tion of a short-wave receiver for picking 
up KDKA. 


Various circuits were discussed in turn, 


including the ‘f tuned anode” and 
“ straight reaction,” and it was ex- 
plained that man ufacturers. inv ariably 


adopted the latter to give their customers 
a chance to get distant stations—with 
varying results! This did not condemn 
the reaction set, but Mr. Haynes stated 
his own preference for the “ neutrodyne ” 


arrangement. 
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Sheffield and District Wireless Society. 


A very interesting exhibit of members’ 
apparatus was a popular feature at the 
recent ‘‘ All Wireless ” 
in the Drill Hall. The exhibits ranged 
from crystal to superheterodyne sets, and 
included several wavemeters and re- 
ceivers designed on ‘‘low loss” prin- 
ciples for short waves. A complete 45- 


r 


-and as a result of the members’ 


Exhibition held - 
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Forthcoming Events. 


WEDNESDAY, DECEMBER 30th. 
Golders Green and Hendon Radio Society. 
—Social evening. — 


THURSDAY, DECEMBER Sist. 
: Walthamstow Amatcur Radio Socicty.—At 
3 8 pm. At the Y.M.C.A. Informal 


meeting. 
MONDAY, JANUARY (th. 
Swansea Radio Society.—Lecture: ‘' Trac. 
: ing of Pasits for Practical Wireless 
: Amateurs.”. By Mr. Turpee. 


TUESDAY, JANUARY Sth. 


Physical Society of Bender and the É 

; Optical Society.—At pa Ezhibi : 

: tion at the Impcrial Gol ege of Science 3 
E and Technologu, Imperial Institute 
Road, South Kensington. (Ezrzkibition 


closes at 10 p.m. on January 7th.) 


WEDNESDAY, JANUARY 6th. 
> Barnsley and District Wireless Associa- 
: tion.—At B p.m. At 22, Market 
: Street. Reception on Low Wares. 


a S JANUARY 7th. 
Institution Electricat Engineers.—At 
6 p.m. Sioh refreshments at 5.30 
pn) At the Inetitution, 
: lace, W.C.2. Lecture: “ Past, 
: Present, and Future „Developments in 
: Wireless Telephony.” By Captain 


metre 50-watt transmitting and receiving 
station, as used by G2LH, was also on 
view and attracted much attention. The 
whole of the apparatus was made by 
members of the society. 

Demonstrations of the taking of valve 
characteristics were given at intervals, 
mis- 
sionary efforts the society has added a 
further 25 members. 

On December 11th a paper on ‘‘ Design 
of Audio and Radio-frequency Trans- 
formers ’’ was given by the president, 
Mr. W. Burnet. The various factors 
governing present-day design of L.F. 
transformers were very lucidly dealt with 


and comparisons of the ideal and 
‘almost ° ideal types were made. Very 
keen interest in the subject- was 


evidenced by the somewhat lengthy dis- 
cussion whieh followed. ` 
: oo0°0 


Muswell Hill and District Radio Society. 

A hel ful lecture on ‘‘ Valve Charac- 
teristies ° was given by' Mr. L. Hirsch- 
feld, B.Sc., on December 16th. Four 
different types of valve were tested, their 
characteristic curves being plotted on the 
blackboard. Many metal hints were 
given on how to obtain valve data and 
to secure the best working results. 

The programme for the New Year in- 
cludes Fee tures by several authorities and 
a visit to 2LO. 

Full particulars of membership may be 
obtained from the hon. secretary: Mr. 
Gerald S. Sessions, 20, Grasmere Road. 
Muswell Hill, N.10. 


P. P. Eckersley. : 


All photographs published will be paid for. 


North Middlesex Wireless Club. 

At a recent meeting Mr. L. C. Helton, 
a member of the club since its foundation 
in 1914, was presented on the occasion 
of his marriage with a token of the esteem 
of the members of the club. 

A loud-speaker competition. was held‘ 
on the same evening, and proved very 
interesting, both to competitors and 
audience. A good number of loud- 
speakers were entered for the competi- 
tion, and the judges had no easy task 
to discover the best. Quality of repro- 
duction was the first consideration, 
volume coming second. The loud- 
speakers were operated by a receiver and 
amplifier provided by Mr. Kirlew. 

Hon. Secretary: H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


ooo 


Croydon Wireless and Physical Society. 

At the society’s recent annual general 
meeting new officers were oe or the 
ane session. Mr. Thompson, 
M.A., B.Sc., has STN consented to 
remain president, and a number of dis- 
tinguished gentlemen continue to be vice- 
presidents. 

The society meets for lectures at 128, 
George Street, Croydon, at 8 p.m., on 
alternate Mondays, and arrangements 
have been made to hold “‘ practical even- 
ings ° every other Monday, when in- > 
struction will be given in set-building. 
Visitors are welcome at all meetings. 

Hon. Secretary: Mr. T. P. Gee, 
51-52, Chancery Lane, London, W.C.2. 
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Club Activities in the New Year. 


To judge from the programmes of the 
wireless societies for the remaining half 
of the winter session those enthusiasts 
who have realised the benefits accruing 
from club membership will find plenty to 
interest them during the next few 
months. 

A glance through the syllabuses we have 
received shows that short-wave work 
occupies a prominent place, while the 
super heterodyne also comes in for a large 
share of attention. It is also interestin 
to note that the value of the practica 
demonstrations is being increasingly re- 
cognised ; secretaries are finding out that 
the unadorned lecture, unless given by a 
master of the art, is ‘not always capable 
of holding the undivided attention of 
even a keen audience. 

The discussion evenings, competitions, 
and other attractive items promised for 
the New Year should have a stimulating 
effect on club membership. Now is the 
pr for every serious amateur to join a 
clu 
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The Editor does not hold himself reponsible for the opinions of his correspondents. . 
Correspondence should be addressed to the Editor, “The Wireless World,’’ Dorset House, Tador Street, 5.C.4, and must be accompanie? by the writer’s name ani address. 


THE FUTURE OF BROADCASTING. 


Sir,—I read with the greatest interest and satisfaction your 
remarks last week on the future of broadcasting. May I be 
permitted to put forward some personal opinions quite baldly? 

(1) It is not merely a case of ‘‘ letting well alone.” Broad- 
casting has not reached finality, and therefore shoul not be 
in Government hands where things are apt to become stereo- 
typed. The B.B.C. has proved its capacity for development. 

(2) The B.B.C. is quite sensitive to the opinions of listeners 
when they take the trouble to express them reasonably. I 
trust it will never become too sensitive to organised stunts 
having little real backing. 

(3) It is far more satisfactory that one should pay a small 
sum and know that the B.B.C. depends upon its listeners than 
that it should depend on the whims of advertisers. Advertise- 
ments would be an abomination. © 


(4) The B.B.C. “ delivers the goods” without undue profit. 


(5) The B.B.C. depends on Parliament for its contract and 
is therefore. subject to the free discussion of the House. A 
Commission under the Government would naturally tend to be 
defended by the Government. 

(6) The retention by thet P.M.G. of one-quarter of the fees 
cannot be justified, but what might not be done were the 
broadcasting organisation a creature of the Government? 

(7) The B.B.C., by refusing to crowd stations together on 
neighbouring waves, has rendered the use of cheap crystal sets— 
naturally unselective—easy. This is surely not possible under 
American conditions where, perhaps, there is more money to 
buy expensive sets. 

(8) The B.B.C. is independent of interests which might desire 
limitations put upon the scope of broadcastigg—vide evidence 
given on December 17th. 

(9) The limitation put upon the broadcasting of news seems 
_ to be generally extremely unpopular, especially with listeners 
in country districts, and should be removed. We are far behind 
Continental countries in this respect. R. E. TARRANT. 

Temple, London, E.C.4. 


POSERS FOR THE POST OFFICE. 


Sir,—Does a wireless licence apply to the individual who is 
a user of a wireless set, the wireless set itself, the aerial, or 
the premises in which the set is used ? 

Is the holder of a licence permitted to take his set into 
a neighbour’s house, erect an aerial there, and operate it? 

Is a separate licence required for a portable set? 

Does an experimenter who in the course of his studies con- 
structs more than one set need to apply for additional licences 
to cover the number of sets he possesses? 

Is a licence required at a club headquarters where only an 
aerial is erected and used for the purpose of demonstrating 
members’ sets and where no apparatus is retained? 

It is not uncommon for amateurs to possess a two- or three- 
valve set for listening to the local station and Daventry, a 
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neutrodyne set for bringing in European stations, a super- 
heterodyne set with frame aerial, and a short wave set for 
tuning to KDKA, and in addition the ordinary outside aerial 
is often supplemented by a loft aerial, a piece of wire across 
the room for short-wave work, with counterpoise as well as 
earth connection. Does one licence cover the use of all this 
apparatus by one individual on certain specified premises? 
Should a friend making frequent use of any of thẹ sets at the 
premises hold a licence, and should a neighbour take out a 
licence who sometimes borrows the superheterodyne? 

Do manufacturers, designers, and retailers and those in- 
terested in the sale of wireless sets take out a broadcast licence 
in respect of their premises, or does being in the trade qualify 
them for exemption? If so, should the amateur who makes 
and sells sets hold a licence, though in the course of his work 
he may hold sets in stock and make use of an aerial and earth 
for demonstration purposes ? S. G. SANDERSON. 

Oxford. T 


A TALK TO HOME MAKERS. 


Sir,—Captain Eckersley, in an article in the Radio Times of 
December 18th, appealing for less interference by oscillation, 
implores the public to discontinue the practice of constructing 
sets at home. He raises the following points :— 

1. The issuing of cut-and-dried designs is unfair to those 
whose livelihood it is to sell sets, robs them of their market, 
their knowledge and their chance of progress.—Surely, the en- 
couragement of the home building of sets has created an enor- 
mous market, supported by persons who could not otherwise 
afford to interest themselves in broadcasting. Captain 
Eckersley must not forget that wireless, after all, is a hobby. 
It must be admitted that the amateur is contributing his share 
of the “knowledge.” 

‘2. Captain Eckersley recommends the use of the neutrodyne 
and the supersonic heterodyne if properly designed (the italics 
are his).—To how many manufacturers can one go to buy re- 
ceivers of these types? I would prefer to buy a complete set, 
but was recently forced to make up my own neutrodyne. I was 
unable to buy one, and, like Captain Eckersley, I will tread 
on dangerous ground and say that the design I followed incor- 
porated points which made an obvious appeal and were not to 
be found in any commercial design. 

5. He points out that the purchased broadcast set is less 
likely to cause inletierence Why? Surely an oscillating detec- 
tor valve with note magnifier, a typical commercial set, will 
cause interference, but I would suggest that the man who takes 
the trouble to build his own oscillating detector valve receiver 
probably knows more about its operation than the technically 
disinterested listener. ; 

His observations on “ intensive reaction °’ draw attention to 
a most obvious evil, yet no definite suggestion is made as to 
how to stop interference. When will he cease his “Don’t do 
it |’ plea? Only when the use of reaction is limited to experi- 
meénters working under special authority from the Post Office. 

West Hampstead. Az 3. C. 
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Questions should be concisely worded, and headed “ Information Department.” Each separate question must be accom panied 


Obtaining H.T. and L.T. trom A.C. Mains. 


I set up the arrangement for obtaining 

-~ D.T. from my A.C. mains in accord- 
ance with the instructions given me 
in your “ Readers’ Problems ’’ pages 
for November 25th, and after a great 
deal of trouble due to the use of an 
unsuitable transformer designed for 
operating electric bells from A.C. 
maing I am now obtaining very satie- 
factory results. I have recently con- 
structed a number of small electro- 
lytic cells and shall be glad if you 
could give me a circuit for using 
them to obtain H.T. from my A.C. 
mains, in conjunction with my 
present T.T. arrangement. D.L.C. 


We reproduce in Fig. 1 a circuit show- 
ing how to obtain both H.T. and L.T. 
from your A.C. mains. Since full details 
of that portion of the circuit dealing with 
filament lighting were given in our Nov. 
25th issue we shall not consider these 
further. -For obtaining. H.T. you will re- 


quire in the first place a special trans- . 


former having five output terminals. The 
reason for the-large number of output ter- 
minals is in order that two separate H.T. 
tappings may be obtained for detector 
and LF. and also in order that full wave 
rectification may be brought about by 
making use of both alternations of. 
each complete A.C. cycle. The trans- 
former is so arranged that a voltage of 


120 for the L.F. valve is obtainable be- 


tween the common centre tapping and 
each ‘‘ outer’ of the secondary winding. 
This will mean that in your particular 
case of 240 volt mains the number of 
secondary turns will be exactly the same 


as the number of primary turns. The 
two inner tappings of the secondary are 
arranged so that 60 volts is available be- 
tween the centre tap and each “ inner.” 
This is, of course, for the detector valve. 
Although full details of the construction 
of both this and the filament transformer 
were given in our issuesof Aug. 27th and 
Sept. 24th, 1924, we think it would be 
advisable for you to obtain these instru- 
ments from some experienced firm such 
as the ‘‘ Zenith’? Company. With re- 
gard to the smoothing chokes, these can 
consist of 20,000 turns of No. 38 D.S.C. 
wound on an iron core which is about 
four inches long and 1 square inch in 
cross-sectional area. 
error of using incorrectly constructed elec- 
trolytic cells. You are advised to check 
your design by following the full details 


given on page 363 of our April 22nd issue. - 


Valves may, of course, be used as recti- 
fiers in place of the electrolytic cells, if 
desired, in accordance with the details 
given in our June 17th issue. 
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Using a Single Wire for Loud-speaker 
Extension. 

I wish to use a very long extenaion wire 
on my receiver, 80 that it is possible 
to operate a loud-speaker in a build- 
mg situated at the bottom of my 
garden, the receiver being, of course, 
tn the house. I understand it is 
possible to do this by means of a 
etngle wire, and shall be glad of your 
suggestions in this matter. J.B. 


It is, as you suggest, perfectly feasible 
to make use of only a single wire exten- 


SMOOTHING 
CHOKE 


MAINS 
~ 


Do not fall into the — 


by a stamped addressed envelope for postal reply. 


sion, and, indeed, under your particular 
circumstances, we think that this method 
is really the best for you to adopt. This 
method of extension necessitates the use 
of the choke filter output system, as will 
be seen on reference to Fig. 2. The 
- method is really quite simple. The single 


H.T.+ 


FINAL VALVE 
OF SET 


I 
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Fig. 2.—Single wire loud- 
speaker extension. 


wire extension acts as the high poten- 
tial conductor, the return path being via 
the earth. Since the receiver, and there- 
fore the filament, is already earthed in the 
customary manner, it will be only neces- 
sary to provide an additional earth con- 
nection at the far end. 

We suggest that your extension wire 
takes the form of an elevated wire 
stretched between the house and the build- 
ing in which it is proposed to instal the 
loud-speaker. In this manner the capa- 
city between the wire and earth is mini- 
mised. If this wire is laid along the 
ground or tacked to a fence, the capacity 
between wire and earth, and therefore 
across the loud-speaker terminals, will be 
considerable, with the result that con- 
siderable “ muffling ” of the loud-speaker 
tone will take place. A similar effect will 
be noticed if the extension is made in the 
customary manner by means of two wires 
in the form of lighting ‘‘ flex,” since the 
high capacity existing between these two 
long lengths of wire will have the same 
effect as if a large condenser were con- 
nected across the loud-speaker terminals. 
By adopting the system we recommend 
this detrimental capacity is avoided, and 
at the same time the steady high tension 
current is confined to the receiver, and, 
apart from benefiting the loud-speaker 
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windings by its absence, ‘will run no risk 
of running down the H.T. battery by 
leakage at any point in the long extension 


wire. The elevated extension lead can 


consist of ordinary bare aerial wire 
stretched between insulators attached to 
the two buildings, whilst the additional 

connection can consist of any 
reasonable type of connection, such as 
one of the “ spikes’ or “ tubes” sold 
for the purpose. 
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Obtaining Different Valve Combinations, 


I wish to construct a receiver employing 
a detector with reaction lage by 
two transformer coupled L.F. stages. 
I wish to incorporate a switch so that 
I can use detector only, detector fol- 
lowed by either the first or the 
second L.F. valve alone, or detector 
followed by both L.F. valves. The 
surtches must also switch out the 
filaments of those valves not in use, 
and the circuit must be so disposed 
that all H.T. values applied to indi- 
vidual valves remain unaltered, no 
matter what the setting of the two 
switches, D.L.R. 


We give in Fig. 3 a circuit which suc- 
cessfully employs the. somewhat compli- 
cated switching arrangements which you 
devise. It is obvious that the disposi- 
tion of switches we give enables any 
possible combination of the three valves 
to be used at will. Only the filaments of 
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Issued in conjunction with “ The Wireless World.” 


“THE AMATEUR’S BOOK OF WIRE- 

LESS CIRCUITS,” by F. H. Haynes. Price 

3/6 net. By Post, 4/-. 

* TUNING COILS AND 

TUNING,” by W. James. 

Post, 2/10. 

* WIRELESS VALVE RECEIVERS AND 

CIRCUITS IN PRINCIPLE AND PRAC- 

TICE,” by R. D. Bancay and N. AsHBRIDGE, 

B.Sc. Price 2/6 net. By Post, 2/10. 

“ WIRELESS VALVE TRANSMITTERS 

THE DESIGN AND OPERATION OF 

SMALL POWER APPARATUS,” by 

W. James. Price g/- net. By Post, 9/6. 

* DIRECTION AND POSITION FIND- 

ING IN WIRELESS,” by R. Kren, B.Eng. 

Price 9/- net. By Post, 9/6. 

“THE RADIO EXPERIMENTER’S 
- HANDBOOK,” Parts r & 2, by P. R. Counsgy, 

B.Sc. Price 3/6 net. By Post, 3/10. 


Obtasnable by (remittance with order) from 
ILIFFE SONS LIMITED, 


Dorset House, Tudor St., London, E.C.4., 
or of Booksellers and Bookstalis 


ETHODS OF 
ice 2/6 net. By 


often neglected in receivers employing 


complicated switching arrangements. 
Should you at any time desire to sub- 
stitute a choke or resistance coupled 
stage in place of either or both of the 
two transformer coupled stages, this may 
be done quite simply without involving 
any change in the switching arrange- 
ments, by merely substituting the choke 
or resistance coupled unit inset in Fig. 3. 


inal O.S. O.S. 
= P 1S. LP. LS. 


Fig. 3.—A circuit giving all possible valve combinations. 


those valves actually in use light up, and 
the pre-determined values of H.T. ap- 
plied to each valve remains unaltered, no 
matter how the switches are set. This 
latter is a very important consideration 
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The connection of choke or resistance 
unit marked ‘‘IP’’ should be substi- 
tuted for the IP connection of the trans- 
former, and so on. The following table 
gives the combination of valves obtam- 
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able according to the setting of the 


switches. . 
81 to Right. 82 to Right. Det onig.. 
81 to Left. 8 2 to Left. Det. followed by 
81 to Left. 82 to Right. Det. followed by 
T eK. 
81 to Right. 82 to Left. Det. followed by 
second PF. 
oogq0 
Uses of a Solid-dielectrio Variable 
Condenser. 


I have by me a variable condenser of 
large type extracted from ex-Govern- 
ment stores, which has a maximum 
capacity rating of 0.01 mfd. Can you 
suggest a use for this instrument? 
Shall I obtainwbetter results if I use 
it for aerial tuning in place of my 
existing condenser? T.G.R. 

We do not advise you to substitute 
this instrument in place of your present 
aerial tuning condenser, since it possesses 

a solid dielectric, and it will therefore 

be less efficient than the aerial tuning 

condenser you are at present employing. 

We suggest that you connect this in- 

strument in shunt with your loud-speaker. 

where it will be found extremely useful 

as a tone control, taking the place of a 

number of “clip-in” type fixed con- 

densers which amateurs are in the habit 


of employing for varying the tone of 


their loud-speakers. 
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An Efficient Four-valve Circuit. 


I propose building a four-valve receiver 
of the conventional-type (1-v-2). 1 
propose to use a DEY. type valve 
as H.F. in order to obtain increased 
efficiency due to the low inter-elec- 
trode capacity of this valve. A 
D.E.Q. will be uscd. as an anode 
rectifier. I shall be glad if you will 
criticise my proposals, and also tell 
me the best method of arranging for 
filament lighting for all valves, as I 
intend to use six-volt power valves 
in the L.F. stage. L.D.M. 


Your proposals are quite sound and 
should be productive of very good results 
indeed. The use of the D.E.Q. as an 
anode rectifier will be conducive to good 
quality, whilst the actual efficiency will 
be good, since this valve is specially de- 
signed for anode rectification, no biasing 
battery being needed. At the same time, 
in order to prevent the geod quality 
gained by anode rectification being dissi- 
pated in the L.F. amplifier, you are 
strongly advised to use choke coupling 
in the first stage of your L.F. amplifier. 
Owing to the exceptionally high im- 
pedance of your rectifier, the choke used 
should have a very high inductance value. 
You should then follow the power valve 
in your first L.F. stage by a good type 
of transformer having a ratio of 6 to 1. 
With regard to , filament supply, your 
best plan would be to run the filaments 
of your D.E.V. and D.E.Q. valves in 
series directly on to the 6-volt accumu- 
lator without any intervening filament 
resistances. This method is b far the 
safest and most economical one for you 
to pursue. 
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An Explanation of interest 


In Loud Speaker design it is important to secure the 
utmost efficiency in every essential detail, but at the 
same time the desirability of an attractive ensemble 
must not be lost sight of. 


Without sacrificing one iota in the way of appearance, the 
AMPLION has the technical advantage of an extended and 
correctly developing sound conduit terminating in a radiating 
or amplifying trumpet, occupying, together, a comparatively 
restricted space owing to the origination of the unique and 
now well-known ‘‘Dragon’’ shape. Let the electro- 
magnetic element be of the most effective type, as that of the 
AMPLION certainly is, it is necessary to empioy a lengthy 


Illustration Shows the 
reason tor, and advantage 
of, the compact form of the 


acoustic duct of appropriate contour to enabie the Loud 
Speaker to reproduce in full volume and tone. ` 

To illustrate the outstanding feature of AMPLION 
“Dragon ” design the “New” Junior de Luxe, Model 
AR 114, is shown as an example. With a back-to-front 
measurement of 11} inches only there is afforded the 
equivalent of a “straight horn ” Loud Speaker, having an 
overall length of 21 inches. 


No other style of Loud Speaker possesses or even 
approaches the AMPLION in the qualities which, in 
association with a suitable Wireless Receiving Set, 
ensure ‘‘ Better Radio Reproduction.” 


Obtainable from AMPLION STOCKISTS and Wireless Dealers everywhere. 


vue AMPI ION 


Wireless 
Loud 
Speaker 


Patentees and Manufacturers: 


ALFRED GRAHAM & COMPANY «E.A. GRAHAM) 


St. Andrew’s Works, Crofton Park, London, S.E.4. 
$ Demonstrations gladly given during broadcasting hours at the AMPLION Showrooms : & 


25-26, Savile Row, W.1 and 


In answering this advertisement tt ts desirable to mention ‘‘ The Wireless World.’’_ 


79-82, High St., Clapham, S.W.4 
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for Efficient Radio Sets. 
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HE use of these Components 
ensures satisfactory results 


from your set... ea os 


They are made by the firm who 
have done so much to make the 
reception of Wireless both good 
and cheap .. 7. E aa 


Let all the components in you 


set be—‘* COSMOS.” v. 3 
Obtainable from most Wireless Dealers. 


METRO-VICK SUPPLIES Lr. 


(Proprietors Metropolitan-Vickers Elec. Co. Ltd.) 
4, Central Buildings, Westminster, S.W.1. 


Insist on “ Cosmos” Components 
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In the very experiment 
you make to-day there may 
be the nucleus of a great 
wireless discovery. But 
you will pass it by, lose it 
perhaps forever, uniess you 
know how to find it. How 
can you know ? 


(J 

Only by following the 
methods of all great wire- 
less inventors. You must 
test and test at every step. 
Every new circuit, every 
new amperage and every 
new voltage you must re- 
cord. Then when there 
comes that “something ” 
which may revolutionise the 
world’s electrical science, 
you will know and will find 
t. 


That is why you, and all 
experimenters, need this 
instrument. It is a chart 
and compass that will en- 
able you to record every 
journey you take in the 
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You 


A Chart & Compass 
on the Seas of 


ocean of science. With it 
you can repeat with cer- 
tainty every test you make, 
adjusting every part of 
your sets so that a result 
obtained one day can be 


obtained ‘again the next—_ 


and all the while you learn 
just how every elfect is 
obtained. 


Order the Precision Testing 
Set to-day. With Seven 
Ranges, enabling you to 
test H.T. and L.T. Voltages 
Grid Voltage, Plate and 


Filament Current, the elec- 


trical resistance of your 
accessories, etc., the In- 


strument costs 50s., Or; a. 


six range model only 
478. 6d. With it on your 
bench every experiment 
you make will be construc- 
tive, leading you step by 
step to new and better re- 
sults, to real discoveries. 
Send for the instrument 
now. 


HEAYBERD’S 


Radio Precision 


Testing Sets 


Full particulars of this and other Electrical and 


Wireless Precision Testi 


Instruments free on . 


request. Ask for our catalogue. 


F. C. HEAYBERD AND CO, 
8/9 TALBOT COURT, EASTCHEAP, 
LONDON, E.C.3. 
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he strains of the world’s 
orchestras reproduced clear 
and undistorted by Ediswan Valves 
will enhance the pleasure of out- 
door parties and add to the 
splendour of summer evenings. 


EDISWAN VAD 


Ay all Wireless Dealers, 


THE EDISON SWAN ELECTRIC Co., Ltd. 
123, QUEEN VICTORIA STREET, LONDON, E.C.4 


“ta the stillness of the cool 
Summer's night 
‘Neath the heav'nly vestibule, 
Footsteps light ' | 
Dance away the day's dull care 
As; borne by the scented air, 
Come the strains of music rare...” 


Anon 


To get the very best results 
from any set use Ediswan Valves 


for all 


open-air reception of 


wireless concerts. Remember, 
they re Britain's most dependable 


valves. 


TTI LATEST TL LODE EDO A) | oy OVE 
ANY Set 


2 In answering this advertisement it is desirable to mention ‘‘ The Wyweless World.” 
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Indispensable to the “ globe trotter ” and 
a revelation to the man who wants purity 


AG and volume from the home station. $ 
y The “ATLAS” Low-Loss Coil is an Y 
NA amazingly efficient radio engineering pro- 
ist duction, embodying all that is known of apy > 
(=) ultra-modern low-loss principles as applied A 
ai Ac to tuning. 49 
NA Makes unusually good results usual. 3 DN 


Only Manufactured by: 

H. CLARKE & CO. (M CR.) LTD., 
ATLAS WORKS, OLD TRAFFORD, 
MANCHESTER. Patent No, 


215053. 
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On and after July ist the prices of our 
popular P.C. Type Batteries are being 
reduced. 

The new prices are quoted beneath the 
illustration. 

In future this Type is being made up in 
2 volt units, and for those requiring 4 or 


a 6 volt Batteries we supply connectors free 
A of charge. 

EA We have manufactured this Type of 

u Battery for over 30 years, so that absolute 
+ satisfaction is assured. 


s r Ask your own dealer for full particulars 
" or write to us direct for latest lists, etc. 


ACTUAL PRICES (Uncharged; without Crate). 
'pe. Capacity in 
Amp. Houre| _ Reduced from ETO & (LADFORD 


20 £- 13 


36 “16 (Proprietors : Pritchett & Gold and E.P.S. Company, Ltd.). 
He Head Offices and Showrooms : 
o9 50, Grosvenor Gardens, Victoria, London, S.W.1. 


Telephone : Victoria 3667 (5 lines). Telegrams : “‘ Storage, Sowest. London.” 
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DUBRESCON 
Insert in series 
in one of the 
H.T. leads for 


protection of 
valves, 


PROTECT 


D 


E.P.S.102 
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YOUR VALVES 


. 
' 


UBRESCON 


aie) Wace, the filament terminals of a valve are 
[ata EERI] accidentally touched across the anode 
Z and grid sockets of the valve-holder 
HEE) is one of the expensive kind—say 8/- 

or more. Every amateur probably flashes away 
quite a lot of money this way every year. There 
is also a similar effect when the H.T. leads are 
mistakenly connected to the L.T. terminals, and 


the valves switched on. 


These mistakes -are like all others — expensive. 


Valve immunity, however, can now be purchased | 


for SIX SHILLINGS. That is the price of the new 
Dubilier Dubrescon, which makes it impossible for 
valves to be burnt out by accidental short-circuiting 
or similar causes. 


The Dubrescon must be inserted in series in one of 
the H.T. leads—quite a simple operation. The 
H.T. current can then never exceed the usual 
filament current, and your valves are secure for 
ever. The Dubrescon does not interfere with the 
passage of the H.F. currents. 


It is advisable to buy one now, ready for next 
time. And in doing so, be sure that you 


Specify Dubilier 


UBILIER 


CONDENSER CO.LTD 


ADVERTISEMENT OF THE DUBILIER CONDENSER CO., LTD., DUCON WORKS, NORTH ACTON, LONDON, w.3. 


TELEPHONE: CHISWICK 2241-2-9, 


In answering this advertisement it is desirable to mention ‘‘ The Wireless World.” 
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ELECTRADIX RADIOS 


HE increasing scope of 

_wireless apparatus has 
necessitated a wide increase in 
‘our already large and compre- 
hensive stock in London. 


O ] di ° f T whatever stage of wireless you may be—whether 
ur new Ju y edition ot .our beginner, amateur constructor, or more advanced 
3 worker—there are books among the wide range 
famous Catalogue of Radio published from the Offices of ' The Wireless World ” 
Bargains now contains 500 | that will provide the information you need. You can 
e i . purchase any of these books with confidence that the 
illustrations of radio sets, com- À information given is reliable. They are written by men 
d | e l e who know their subjects, and know also—from their 
Paa and electrical instru- own experience—the troubles that beset the amateur. 
ments of great interest. Many Books for Beginners. 
of these are unobtainable else- “Your First Steps in Wireles.” By Huon S. 
where and our prices are the Pocock. Price 98d. By post 10d. 
| “Captain Eckersley Explains—A Reply to His 
very lowest. | , Numeroos Correspondents.” By Captain P. P. 
Th x i h ECKERSLEY. Price 2;-. By post 2/3. 
e experimenter on snort “Uncle Jack Frost’ „Wireless, Yarns on Gooi 
: ; eception ow y CAPTAIN 
waves, the expert transmitter, 'C. C. J. Frost. Price 2/- net. By post 2/8, 
or the crystal novice will all “The A.B.C. of Wireless and How to Manage 
our Broadcast Receiver. y Percy 
find it advantageous to havea Harris. Price 1/6 net. By post 1/8, 
copy of . “The Wireless Telephone: What it is and How 
it Works.” By P. R. Coursey. Cloth bound 
T l 2/6 net. By post 2/9. Paper covers 2/- net. 
HE CATALOGUE THAT By post 2/8. 
S AVES YOU POUNDS “ Wireless Telephony —A. Simplified Explanation.” 
; . By R. D. Bancay. Price2/6 net. By post 2/10. 
>. x “The Elemen Principles of Wireless Tele- 
Its scope ranges from a 5/- pair e a By ROD. Mancay: Taiwo pa Ai 
of British Headphones or a 716 Ce ss a 4/6. Bound in one vol. 
Sao. net. By post 8/-. 
12/6 Milliammeter to a 30,000 “Morse Made Easy.” By A.L. Rye. Price $d. 
By post $id. 
volt Generator and covers all ie Parry Adicto Mone inent ERE 
requirements. PERRY. Price 6d. net. By post 7d. 
e “ Dictionary of Technical Terms used in Wireless.” 
If you cannot call and inspect By H. Warp. Price 2/6 net. By post 2/7. 
goods in our showrooms between Books for Home Constructors. 
9 am. and 6 p.m. it will pay Bo ic ac “a re Recennon ve 
P. W. Harris. rice 1/6 net. y pos . 
you to send 4d. for our Catalogue nor o Pad Amau: Vaie dadoa Ge 
at once. Goods promptly l P. R. Coursey. Price 1/6 net. By post 1/8. 
d h d ll h | d. “Practical Wireless Sets for All-Home Con- 
espate ed all over the wor struction Made Easy.” By Percy W. Harris. 
Col | A f . Price 1/6 net. By post 1/8. 
id = pars the first on “ Construction of Amateur Valve Stations.” a 
3 “a - A. L. M. Douce tas. rice net. y post 1; 
ert own the InOories from “The Home Constructor’s Wireless Guide.” By 
Fenchurch Street or Aldgate W. James. Price 8/6 net. By post 8/9. 
i “Mast and Aerial Construction for Amateurs.” 
Underground station. By F. J. Arnstuy. Price 1/6 net. By post 1/8, 


l Published from the Offices of “THE WIRELESS WORLD.” 
LESLIE DIXON & Co Obtainable from all Booksellef€ and Wireless Stores or direct from 
e | the Publishers: 
ILIFFE & SONS LTD., 


9 COLONIAL AVENUE, MINORIES, E.1 Dorset House, Tudor Street, London, E.C.4. 


"Ph : A 4166. : s : ‘Remittance should accompany orders eent by post.) 
one: Avenue Telegrams: Electradix Ald Wirite-for ‘Complete List — 


Barclays 1310 | 
A6 In answering these advertisements it is desirable to mention ‘' The Wireless World.” 22 
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Get the Jest out 
of your set I 


The most efficient type of electrode system for one 
type of valve is not necessarily suitable for other 
types. Certain deciding factors determine which is 
the correct design for the given working conditions. 


D.ER 


Dull emitter, 2-volt general purpose receiving valve. Filament volts, 
1.8; filament current, .35 amp; anode volts, 30/80; amplification 


factor, 9; impedance, 32,000 ohms. 
REDUCED PRICE 14/- 


D.E.6. 


Dull emitter, 2-vo't low frequency power amplifier. For use as last 
stage of amplifier with D.E.R valves in the initial stages. Filament 
volts, 1.8; filament current, 0.40 amp; anode volts, 60/120; grid bias, 
3-6; amplification factor, 5; impedance, 13,000 ohms. 


REDUCED PRICE 18/6 
OUTSTANDING FEATURES: 


ELECTRODE SYSTEM of horizontal arrangement. This makes 


for the minimum leverage and the least possibility of displacement, 


PLATE— The maximum emission is obtained where it is most needed 
(i.e. in the centre). The ends of the filament are cool and non- 
emitting; there is, therefore, no tendency of the electrons to escape. 


LOW CURRENT CONSUMPTION- Emission (with operation 


at a dull red heat) equals that from a bright emitter consuming up to 


Cap of high insulation, subjected to tests before 
ase. Leaf-spring pins to gire “all-round ` 
contact in valve holder, insiead of split pins, 
which give only part contact. 


four times the filament watts. 


FILAMENT IMPREGNATED THROUGHOUT — The high 
emission of these types is not dependent on an outer coating which 
may rapidly wear away. The active material permeates the whole of 
the filament. 


BUY THE VALVES BACKED BY THE NAMES 


. 
.-.-. -< 


Both Valves work from 


your 2-volt accumulator 


= er ewe eee roses 
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LISSENIUM. 
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Hairs breadth tuning — 


DIFFICULT, UNCERTAIN, WORRYING AND YET ESSENTIAL 
WITH MOST TYPES OF VARIABLE CONDENSERS. 


The merest suggestion of a movement and a station is lost; the slightest sign of 
backlash, tightness or roughness in the movement and the critical setting 
necessary for a distant station cannot be ‘obtained. Or if by chance’ it is 
found, it 1s often lost when removing the hand from the knob of the condenser. 


How different it 1s when using the ‘LISSEN 
Mark 2 MICA VARIABLE CONDENSER. 


A firm, silky movement over its whole range, 
without a suspicion of backlash or slackness, sc 
that the user can get right on to the exact adjust- 
ment required—aiw stay there. 


None of the painstaking care essential with the 
ordinary type of condenser is necessary with the 
LISSEN CONDENSER, which tunes through 
nearly 720 degrees, as compared with only 18c 


Price 17/6 


When working near the 
minimum capacity position 
of the Lissen Mark 2 Mica 
Variable Condenser the 
capacity change for a given 
pointer movement is ex- 
tremely small, whilst as the 
capacity is increased the 
changes in capacity for a 
given pointer movement 
become more rapid. 


degrees on the vane type of condenser. 


With only a metre or two separating many of the 
stations now working, it is extremely difficult to 
obtain a definite scale reading with the ordinary 
condenser. With the LISSEN MARK 2 MICA 


VARIABLE CONDENSER the stations are well 


separated on the dial and tuning is delightfully 
easy. 


Send for TEXT BOOK of LISSEN PARTS— 
FREE to readers of ‘‘ The Wireless World.” 


A TL E 


LISseN LIMITED 


LISSENIUM WORKS, 
FRIARS LANE, RICHMOND, SURREY. 


Richmond: 2285 (4 lines). 


THE LISSEN MARK 2 MICA 
VARIABLE CONDENSER IS 
CONSEQUENTLY QUITE UN- 
LIKE ALL OTHER CONDENSERS. 


Telegrams: “ Lissenium, London.” 


THE IDEAL TUNING COMBINATION— 


The LISSEN MARK 2 MICA VARIABLE 
CONDENSER and LISSENAGON COILS. 


LISSEN PARTS—WELL THOUGHT OUT, THEN WELL MADE. 
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A.J.S. “ Unitop * Cabinet Receiver. 


A handsome and portable cabinet con- 
taining A.J.S. 4-Valve Receiver and 
representing the maximum of efficiency 
in the smallest possible space. Complete 
With every accessory for instant use and 
thoroughly well made. In Mahogany, 
light, medium or dark Oak. £30/18.0 
(without accessories £24/10/0). 


pee Ar 


A.J.S. Desk Type 4-Valve Receiver. 
Noted for selectivity, power and clearness. 
Extremely flexible, it functions on wave- 
lengths from 150 to 20,000 metres, 
giving most successful results on indoor 
acrials. Price, complete with all ac- 
cessories, and ready for immediate use, 
in polished Walnut Cabinet, £26/13/0 
(without accessories £20/5/0). 


A.J.S. Patent Rejector Circuit. 


Completely eliminates both telephont 
and Morse interference from every type 
or make of valve or crystal receiver over 
a wave-band of 150 to 700 metres 
Extension of zone can be obtained, as 
described in accompanying instructions, 


Price £2.60 


“THE HALL MARK OF RADIO PERFECTION” 


PEPER CC RET Ree RRR 


A.J.S. PEDESTAL CABINET RECEIVER 


a” 


A really beautiful and thoroughly efficient 
Cabinet Receiver, and a complete unit con- 
taining 4-Valve Receiver, II.T. (double 
capacity) and L.T. Batteries, special A.J.S, 
Loud Speaker to match cabinet, and alj 
accessories. In Mahogany or Oak, £51/18/0, 


* 
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May we send you our Illustrated 
Catalogue giving details of the 
full range of A.J.S. 2, 3 and 4 valve 
Receivers and Component Parts ? 


Export Representatives: 


EUROPE. G. A. Strasser, 12, Navigation Street, 
BIRMINGHAM, ENGLAND. 

AUSTRALIA. R. V. Bristol & Co. Pty., Ltd., 
Danks Buildings, 401, Bourke Street, MEL- 
BOURNE; also at SYDNEY, 

NEW ZEALAND. R.V. Bristol & Co. Pty., Ltd., 
95, Courtenay Place, WELLINGTON. 

INDIA. W. & A. Bates (India), Ltd., Mercantile 
Buildings, CALCUTTA; also at BOMBAY and 
RANGOON. , 

SIAM, F.M.S. and Straits Settlements. G. W. H. 
Vint, c/o G.P.O., Singapore. SD 
SOUTH AFRICA. E. G. McCulloch, c/o G.P.O, 

CAPE TOWN. 


Or direct from: 


A.J.S. Loud Speakar. 


Accurate proportions and non-resonant 
horn, ensuring true reproduction. Utmust 
volume with complete absence of dis- 
tortion. Price, with metal horn and 
electro-plated fittings, beautifully painted 
and grained to match any furniture, 
£4/15/0. With Oak or Mahogany horn 
and electro-plated fittings, as illustrated, 


£5/10,0. 


A.J.S. Patent Variable Low Loss 
Condensers. 


Extremely low minimum capacity—6 
micro microfarads, as compared with 
usual 20 or 30. Special shape vanes 
giving greater movement of dial froin 
0-30 degrees, making tuning easier on 
lower wavelengths. Absolute silence on 
100 metres or below, owing to no rubbing 
contact. Large and rigid bearings that 
cannot wear. Ebonite, not moulded or 
metal end pieces—giving low loss and 
perfect insulation. Special friction washer 
to stop slipping. 


‘0002, 10/6: ‘0003, 11/6: 
"0005, 12.6: ‘ool, 17,8. 


A.J.S. Fixed Condensers. 


Capai ities : ‘oool, ‘0002, ‘0003, ‘0005 Mid. 
Each 1 9. 


Capacities: ‘oor, ‘002, ‘006, 


Each 2j- 


A. J. STEVENS & Co. (1914) Ltd.,Wireless Branch, WOLVERHAMPTON 


*Phone: Wolverhampton 1550. 


Wireless Call Sign: 5 RI. 


’Grams: “ Reception, Wolverhamption, 
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You might be in the studio “a i 


So faithfully does the ‘Sparta’ reproduce the 
performance given before the microphone that if 
you were to close your eyes you could easily imagine 
you were seated in the studio. There’s nothing 
added—nothing lost. * Just re-creation in all the 
beauty of its original rendering of everything that 
enters the microphone. For the “Sparta” is the 
supremely good combination of good components, 


conceived by master designers, built by master crafts- 
men. If you would have every tone variation, 
every changing inflection, the personality of the 
artistes themselves, reproduced with vivid realism— 


use a “Sparta.” 
All good dealers stock it. Ask for a demonstration— 


a’ convincing proof of its extraordinarily good 
reproduction. 


Type “A.” 120 obms, Type “B” 120 ohm 
Type ‘‘H.A.”’ 2,000 ohm3. s 16 9 
Type “ H.H.A.” 4,000 ae is a er 
ohms. #4 15 0 Type “H.H.B.” 4,000 
l So @ 
Every componcnt used l peak 
in the “Sparta” is the . i oe nie by the 
outcome of equally care- patent 6-position t 
ful thought—it is, in l . This consist sof 
fact, the co-ordination oi ae timate 
into one instrument of > which smooths away all 
all the worth - while trace of harshness, result- 
features in Loud Speaker ing in a remarkably y pure 
distinctness of tone. 


construction. . 


The “Little Sparta” Loud Speaker 
A small brother of the full-size “Sparta.” 

The perfect miniature Loud Speaker, attrac- 
tively finished in dull black and oxidised silver. 
In its construction is included an adjustable 
diaphragm. Made in 120, 2,000 and 


4O00 olms. 
Price 55/- 


A2 


AH “Sparta” Products are ranteed for 
32 months. Serd a card for Éist 315B — ú 
tells you all about them. 


Fuller’s United Electric 


Works, Limited, 
Weodland Works, Chadwell Heath, 
Essex. 


In answering this advertisement tt is desirable to mention.‘ The Witeless World.’’ 
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Does it really amplify > . z ú 
(The amplification factor of the General Radio Transformer is 
13 to 1.) 

Does it amplify without Distortion ? 


(The General Radio Transformer is guaranteed distortionless 
24,000 turns, turn ratio 2°| to 1.) 


Do you use power valves,—apply grid bias and obtain full, round, 
natural reproduction with volume? 


(The General Radio Trans former will function perfectly without 
danger of burning out in power amplifiers where high potential 


is applied.) 
BUY A GUARANTEED TRANSFORMER 


THE WIRELESS WORLD ADVERTISEMENTS. IJ 


PRICE 15/- 


‘HE BIG THREE a Ganenn nanigon a aaoapeasy i = 
FAMOUS ~: EFFICIERCY MEANS PHAT Uv 1S GUARANTEE 


GENERA RADIO a COMPANY LIMITED 


RADRO MOREE « SSS ss REGeEaesT EST., BOR ROM. W e 


Ebonite 
were transparent. 


you could see for yourself the ingenious internal 
construction of the Watmel Variable Grid Leak 
—and appreciate why it means the most 
efficient operation. 

A glance at the sectional drawing will show how 
the pressure on the resistance elements may be 
accurately adjusted, thus permitting smooth and 
critical variation to be accomplished at will. 
When you consider that, allied to these con- 
structional refinements, the Watmel is con- 


`) t | Shock ooking, 
I SALVE | 
| HOLDER 


Prevents shocks | 
and 
microphonic 
noise 


YUSO 


moanting). PRICE type sockets), PRIC 


OTONIANS ZOOS STN ee) 


Announcement of STERLING TELEPHONE & ELECTRIC CO., LTDe 
210-212, TOTTENHAM COURT ROAD, LONDON, W.1 


** Non - Pong Valve ‘“Non-Pong” Valve ade Ad 
Holder (for oa 14 [3 a ter for filting into existi ‘gr 


tinuously variable, dust and damp proof, and 
constant in any temperature, you cannot doubt 
that it will get the best from your detector valve. 
GRID LEAK (Liack Knob). ANODE RESISTANCE (Red K nob). 
*5 to 5 megohms, 2/6. 50,000 to 100,000 ohms, 3/6. 
10,000 to 50,000 obms (Green K nod), 3/6. 


The Watmel Wireless Co., Lid, 
332a, Goswell Rd., London, E.C.1. 
Telephone: 7990 Clerkenwell 


In answering these advertisements it is desirable to mention * The Wireless World.” 
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Books that should be on every experimenter’s bookshelf— Books that you can rely 
upon—Books written by men with years of wireless experimental experience to 
their credit.. 


The range of books published from the Offices ok‘ The Wireless World ” covets every conceivable phase of 
wireless. Below are given a few selected titles. If the book you are looking for is not among these, send a 
card to-day for complete list. 


“The Thermionic Valve and Its Development in 
Radio Telegraphy and Telephony.” J. A. FLEMING, 
M.A., D.Sc., F.R.S. Price 1§/- net. By Post 15/9. 


“Continuous Wave Wireless Telegraphy—Part I.” 
By W. H. Eccies, D.Sc., A.R.C.S., M.I.E.E. 
Price 25/- net. By Post 25/9. 

“ Thermionic Tubes in Radio Telegraphy and Tele- 
phony.” By Joun Scotr-TaGcart, F.Inst.P.. 
A.M.LE.E. Price 1§/- net. By Post 15/9. 

“Direction and Position Finding in Wireless.” By 
R. KEEN, B.Eng., A.M.1.E.E. Price 9/- net. By 
Post 9/6. 

“ Wireless Valve Transmitters.” 
Price 9/- net. By Post 9/9. 

“Calculation and Measurement of Inductance and 

- Capacity.” By W. H. NottaGe, B.Sc. Price 
7/6 net. By Post 8/-. 

“ Wireless Telegraphy and Telephony.” By H. M. 
DowseETT, M.I.E.E. Price §,- net. By Post 9/6. 


By W. JAMES. 


Published from the Offices of “THE WIRELESS WORLD.” 


Obtainable from ail Booksellers and Wireless Stores, or direct from the Publishers: 


ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4 


(Remittance should accompany orders sent by posi.) 


“The Radio Experimenter’s Handbook—Parts [| 
and 2.” By P. R. Coursey, B.Sc., F.Inst.P., 
A.M.1.E.E. Price 3/6 net per part. ‘By Post 3/ro. 

“ The Handbook of Technical Instruction for Wire- 
less Telegraphists.” By J. C. HAWKHEAD and 
H. M. Dowsetrt, M.I.E.E. Price 7/6 net.- By 

- Post 8;-. 

“Standard Tables and Equations in Radio Tele- 
graphy. By B. Hoye, M.Sc., Tech. A.M.I.E.E. 
Price 9/- net. By Post 9/5. 

“Telephony without Wires.’ By R. Coursey. 
B.Sc., F.Inst.P. Price 1§;- net. By Post 15/6. 

“Selected Studies in Elementary Physics.” By 
E. Brake, A.M.I.E.E. Price §/- net. By Post 5/3. 

“ Elementary Mathematics and Their Application to 
Wireless Telegraphy.’’ By S. J. WILtis. Price 
§/- net. By Post 5/6. 

“Time and Weather by Wireless.” By W. G. W. 
MITCHELL, B.Sc., F.R.A.S., F.R.Met.S. Price 3/6 
net. By Post 4/3. 
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The Woodhall Vernier Coil-Holder has one- 
.. hole fixing, 360 dial reading and positive terminal 


It operates on an entirely new principle, 
giving fine adjustments at 
the ” close-coupled ” portion 
positive 


connections. 


Price 10/6 


THE WIRELESS WORLD 


of the scale, with 


connections through springs 


Obtainable from all Dealers. 


WOODHALL WIRELESS MANUFACTURING CO., LTD., 
i 2I, Garrick Street, W.C.2 
(One minute from Leicester Square Tube Station). 


Yor Org gp 
C/ 


Z 


of Metro-Vick Supplies Ltd., London. | 


——— a 
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FRE a valve that com- 
bines good high and 
low frequency amplifica- 
tion with remarkably 
efficient rectification and 
to work successfully off 
a single 2-volt accumu- 
lator or dry batteries 
obtain a “ COSMOS ” 
DULLEMITTER 
TYPE D.E.11 VALVE. 


Price l 2/ 6 


sockets 

terminals. 
Nickel-plated 
throughout. 
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Al‘no-léss” 
change-over 
switch 


The Efesca (Patent) Anti- 
Capacity Switch is so designed 
that for practical purposes all 
capacity is eliminated. It isa 
double - pole, double - throw 
switch, and the phosphor- 
bronze contact strips present 
only their edges to each other, 
with a comparatively wide 
air-gap, while the operating 
lever never comes into elec- 
trical contact with the carry- 
ing block which makes con- 


Ask ‘Your Dealer for 
EFESCA LF. TRANS- 
FORMER, TYPE “C.” 
Gives the amplification of a power 


Transformer without the usual 
loss of purity experienced with 


tact with the brushes. ; : : 
This Anti-Capacity Switch is power amplification. lati: sof 
typical of the efficiency of amplification 2'7 to 1. One-hole 


fixing. Price, 25/- 


6IESCA JI 


EFESCA VERNISTAT 


(Patent). 


ONE - HOLE - FIXING 
COMPONENTS. 


An extremely delicate Rheo- 
stat Control. Three complete 
turns of the knob are required 
to bring the whole 5 ohms 
resistance in or out of the 
circuit. Price 6/- each. | 


WHOLESALE ONLY. 


FALK, STADELMANN 
& Co., Ltd., 
Efesca Electrical Works, 


83-87, Farringdon Road, 
LONDON, E.C.1. 


And at Manchester, Glasgow, and 
- Birmingham. 


pE ELECTRICAL 


\ 


D ¢ 


ILLIAMPERES 


AS 


INSTRUMENTS 


VOLTMETERS 
AMMETERS 
MILLIAMMETERS Sees 
Superior Workmanship and Finish. 
Accuracy Guaranteed. 


Robust Construction. 
Metal Dials. 


Dead Beat. 
MOVING IRON MOV 
MONER Movino, con 
VOLTMETERS ; 
Pocket type, o-6, 8, 12, 15v. 9/- Flush and projecting types. 
Double Scale, o-6-120v. .. 11/9 
Leather covered cases .. OCA. VOLTMETERS y 
Flush type, Panel Mounting, Single Scale, 0-6, 20, 30v. 25/- 
E STOR e ANE TSE Double Scale, 0o-6-r20v. . 27/6 
AMMETERS MILLIAMMETERS 
Charge and Discharge 2, 5, 10, 30, 50 m.a. . 25/- 
5-0-5, I0-0-10 15-0-15, 500 Dik ia dc beh 6475526 ae 
20-00-20 Amps DEE ale 7 - SOO DAA. wivicvicccuaanes 32/6 


Manufacturers of High Grade Electrical Measuring Apparatus. 
'Phone No. : Central 6 26% 
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MISCELLANEOUS ADVERTISEMENTS. 


NOTICES. 
THE ae FOR ADVERTISEMENTS in these 
eolumns is 


12 words or lees, 3/- and 8d for every 
additional word, ¢.g., 18 words, 4/6 ; 24 words, 6/- 
Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 


ae taese columns are accepted up 
to FIRST POST on THURSDAY MORNING us 
ty inte of e) at the Head Offices of ‘‘ The Wire 
Worid,’ Dorset House, Tudor Street, London, E.C.4, ozr 
on Y G at Branch 3, 
19, ventry ; Guildhall 
neva Street, : Deansgate, Man- 
c oster. 
_ Advertisements that arrive too late for a particular 
issue will tically be inserted 


a is printed at the end of each advertisement, 
ind e GAS O3 Mo roo ace 1i he ri i 

e not responsible for clerical or ters’ 
errors, al Daah avery Gare i takes $0 avoid 


NUMBERED ADDRESSES. 

For the convenience of advertisers, letters may be 
addressed to numbers at “ The Wireless World ” Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement char 
words Box ooo, c/o ‘ The Wireless World.” Only the 
number will appear in the advertisement. All replies 
should be addressed No. ooo, c/o ‘‘ The Wireless Would, + 
Dorset House, Tudor Street, ‘London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use of the Depos System ts recommended, 
and the envelope should be clearly marked “ Deposit 
Departenent.”’ 

wap DEPOSIT SYSTEM, 

Readers who hesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 

The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage’ is paid by the buyer, 
but in the event of no sale, and snbject to there being no 
different arrungement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £10, a deposit fee of i a charged ; on 
transactions over {10 and under {$0, the fee is 2/6; over 
£50, 5/-- All depesit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, end cheques and 
ney orders should be made payable to Ilifie & Sons 


FOR SALE. 


OOD Horns.—H. Maddison is the manu- 
facturer of the ‘‘ Allwoodorn ” in all 
sizes. Oak and mahogany speciality. The 
* Allwoodorn "’ Junior, the wood horn and 
casting that fits the Amplion 39. Giving a 
great improvement ir. volume, tone, and de- 
sail.—2a, Ronalds Road, Highbury, N.5. 
Manchester dealers please obtain vour supplies 
rom Messrs. Garnett's, Islington Grove 
Works, Salford, Manchester. (1144) 


l IGH-TENSION Accumulator Batteries, 
7U-, go-, 120-Vvolt sets, 30S., 40S., and 
555. Ideal batteries for loud-speakers. 
-olished carrying cases. Sample 1s. 2d.— 
“carson, 110, Marston Lane, Bedworth, 
Nuneaton. (1198) 
AVEMETER, by Paul, recalibrated by 
Gaambrells, 100 to 3000m., offers.— Box 

4215, WIRELESS Word Office. (1204) 


A 46 


, which must include the 


For Sale.—Contd. 


UCPERHETERODYNE.—Complete Tropa- 
dyne Kit, brand new, cost ¥;5, sacrifice ; 
£3 15s.—A., ‘' Dalmeny,"’ Ripley Road, Bel- 
vedere, Kent. (1202) 
ARGAIN.— Powerful 
Set, 
phones, 


2-valve 
in mahogany case, 
4-volt accumulator, 


Receiving 
complete with 
and one spare 


new valve, cost £12, first cheque secures; 


£:8.—Walter James, 
Warrington. 
DISON Bell Variometers, 7s. 
wiken buttons, 3s. 3d.; Alreka crystal de- 
tectors, 4s. gd.; ** Kaynite’’ permanent de- 
tectors, 2s. 6d.—Simpson, Jesmond Place, 
Leeds. (1205). 


EECE MACE 3-valve portable, less H.T., 
49; Polar .0012, .0003 variable, mounted, 
Cs. each; 2 ditto, .co1 unmounted, 4s. 6d. 
each; Mark IIT. .oor variable, 5s.; ditto, 
.c005 3s. 6d.; G.R.C. variocoupler, 8s.; 
Igranic 3-coil-hołder, 3s. 6d.; Radiobrik de- 


Woolston, 
(1203) 
; Skinden- 


Brickworks, 


tector unit, &s.; Excentio detector, 3s. ; 
Vols. 8-12 WuirELESS WorLp, hound, offers, 
postage extra.--Walker, Glan Ceirw, Corwen, 
North Wales. (1206) 


ARK HHHI.* Tuner, minus box, calibrated, 
complete, £3: Heterodyne wavemeter, 
300-4000, also fully calibrated, HI 108.; 
Morse recorder and relay, sacrifice, £4; all 
excellent condition.—Price, Pricsthills Road, 
Hickley. (1207) 


940 V. so amp. Synchronous motor recti- 
fier, 


charges to 18 v. 8 amp., 

hydromcter, 6 brushes, nearly new, owner 
going abroad; 95s.— ‘Villetti,’’ Watford 
‘Road, Sudbury, Harrow. (1208) 
URNDEPT’S latest Mark IV. Tuner, 


with ultra IV. receiver, operates with 
power valve, also Marconi scientific instru- 
ments, 5-valve receiver, offers  invited.— 
Reis, ** Inglenook,’’ Bucks Avenue, Bushey, 


Herts. (1209) 
Nee Operator's Uniform Suit and | 


Mess Suit (Merchant Service). Per- | 
fect condition. Five suits white duck. 
White mess coat and vest. All by Harvey's, 


Fenchurch Street, height sft. 6jin., Lo. 
Genuine bargain.—Box 4273, WIRELESS 
WorLD Office. (1210) 


PATENT AGENTS. 


BRYSON, B.Sc., Assoc.M.Inst.C.E., 

e Chartered Patent Agent, 29, Southamp- 

ton Buildings, W.C.2. 'Phone : Holborn 672. 
(1077) 

ATENTS and Trade Marks Obtained.— 
H. T. P. Gee, Patent Agent, Member 
Radio Society Great Britain, 51-52, Chancery 


Lane, London, W.C.2. ‘Phone : Holborn | 
1525. (0001) | 
ATENTS, Trade Marks, Inventions. | 
Advice, Handbook, and Consultations | 


King, Registered Patent Agent, | 
London, E.C.4. | 
(0002) 


free.—B. T. 
1464, Queen Victoria Street, 


REPAIRS. 


| EADPHONE Repairs. — Rewound, re- 
magnetised, and readjusted, lowest prices 


quoted on reccipt of telephones. Delivery 3 
days.—The Varley Magnet Cv., London, 
S.E.18. = (0007) | 


‘Take your Wireless 


EVERYWHERE 
sae 


PATENTS, DESIGNS anp TRADE MARKS. 


J. S. Withers © S ain 


CHARTERED PATENT‘ AGENTS. 


yare House, 
51 & 52, CHANCERY Laws, 
Loxpon, W.C. 


“Grams :—"TMPROVARLY,’ 
Hors, Loypos. 
"Phone :—480 HOLBORN. 


SA NAHIRIK H: = 
= Talk with one. who uses— 


He doesn’t aan to MENTS for his set. 
His friends are charmed as well as entertained. 


The Fitments include— 
**Tangent” Tuning Coil:. 
“Tangent” Loud Speakers. 
. “Tangent” L.F. Transformers. 
“Tangent Discol” H.F. Transformers. 
** Tangent” Filament Rheostate. 
Catalogue 74 LD and name of nearest dealer 
sent on application— 


TOENI & CO. aLa d. Est. 1872. 


=| Faraday Works, LEI ore 


met (ie MEIEN TATU A O 
IN PLACE Of 


= OKES suss 


Extroet from “ The Wireless World,” Feb. 11, 1925. 


“Choke coupling is the method we have adopted 
inthe L.F. amplifier, since we have found that 
this gives a marked increase of tonal purity over 
transformer coupling, whilst at the same time it 
docs not ca!l for any increase in the H.T, battery 


LE NTF 


sunar TRAN SN ieii 
EAE hanes 


ib 


TETEE 


goi ANOR 


wmevaye mozes PRICE 11/6 
WORLD REQUIREMENTS (Postage 6d.) 


JF YOU TRY GOOD CHOKES ONCE YOU 
WILL NEVER LOOK AT A TRANS- 
FORMER AGATA att el THEY ARE 


F. J. CHAMBERS, 


19, Elystan Street, London, S.W 3. 
Phone: Kensington 9736. 


(lmplification 
at ca 
puri y 


Ericsson Transformers possess 
minimum seèli-capacity, perfect 
insulation. and give donstaot dis- 
tortionles ainplification under 
all cond!t)l ous. 


RATIOS Write for Lists, 
1: 2, The British L.M. Ericsson Mig. 
“Ge . Co., Léd., 
, 67/73, Kingsway, London, W.C.2. 
17/6 each 
Agenis overy- 


TRANS FORMERS. 


into the Garden with 


300 Ext ension 
so i NZWIRE 


The New Laidai pF nn Works Ltd london. E.6. 


In answering these advertisements it ts desirable to mention ‘‘ The Wrréless World.” 


| 


! 
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If you cannot buy what you want come to us and we will make 
it fer you. 


Low Loss Coils, Short Wave Sets, 
Filters, B Condensers of 
Frame Aerials. & Co.,Ltd. ant kinds. Short Wave Receiving Set. 
Vale Rd. Oatlands Park. Weybridge Price £13 : 13:0 
ini it Tel.: Weybridge 831. . 
sat pea i i Call signs: 2DQ, 2MX. 


5 - fold AMPLIFICATION 
WITHOUT VALVES 


at small cost, by the NEW 
MAGNETIC ICRO- 
PHONE 


(PHONE BAR. Ezi-Wiring Series’ 


It clings to the Magnets i 
of any Wireless Receiver No. 1. “A Three-Valve Portable Receiver.” 
and ampli irect from t 
them, No Microphone To jag 2/2 
utton. No gms rice 2j- net. t, ; 

whatsoever. No distor- . pee 

EA era E RO No. 2. “A Three-Valve Receiver.” 

New Nen-Valve Amplifier Pull Perlicalacs ib ° By F. H. Haynes. 


| 
The WILSON ELECTRICAL. MANUFACTURING CO. Price 2/- net. By post, 2/2. 
i a Loana TES No. 3. “A Two-Valve and C Reflex 


EFFICIENCY s"> ELEGAN 


You have only to see and hear the “ Selentifie ” Non- 
Metallic Hers to appreciate why they have superseded [| 
all other types of Horn. 
The fidelity of their mellow toned reproduction is 
positively startling ! 
Finish—an attractive dull bronze. 
Adaptable to any speaker base. 
(When ordering please state size of ferrule required.) 


Lr t. Flare 
Zi Small Swan-Neck .. 16° 8” 59 
B Do. with Peta! 


Flare ee 
à smal Western 
Medium ‘Western 
Pattern 


Do. with Petal 
Flare as illustrated 21” 12” 9/9 
Large Western Pattern 
24° 14” 11,9 
Curved Horn, for Amplion 
“ Juniors ” .. — 12” 11/9 
Do. with Petal Flare— 13” 12/9 
Large Swan-Neck, 24°13 149 
Do. with Petal Flare 25” 15° 16:9 
- Post, packing and crate— 
1/g extra. 


eye rey Receiver.” By W. James. 
Price 2/- net. By post, 2/2, 


RTTA No. 4. “A Four - Valve Combination 
PROMPT REPAIRS . 
TO HEADPHONES Receiver.” By. W. James. 
TO LOUDSPEAKERS Price 2j- net. By post, 2/2. 
Rewound to any Resistance, Remagnet- 


med snd made Pr to new. Prices Of all booksellers, or from the Publishers, 

Quoted on receip nstruments, 

peer First Class Workmanship only. ILIFFE & SONS LTD., 

m ea IHE VARLEY MAGNET CO., Dorset House, Tudor St., London, E.C.4. 
888. WOOLWICH, S.E.18. w.w.6 


ONE-HOLE FIXING COMPONENTS :— 
_ Prices include’Knobs and Engraved Dials. 
Filament Rheestat, 5 ohms, for bright emitters 


only .. i s os 

- Omaltat,”’ a filament rheostat suitable for 

any type of valve sa s% ss 

Potentiometer, 350 ohms. .. o a 2 
Postage, etc., 3d. extra on above. 


SCIENTIFIC SUPPLY STORES, 
80, Newington Causeway, Lendon, 8.E.1. 
"Phone : pi ae be Hop 4177. 

Branche: : 126. Newington Causeway, 8.E.1. 
7, St. George's Circus, 8.E.1. 
16. Manette Street, Charing Cross Road, W.L. 
207, Edgware Road. W.2. 
84, Church Road. Upper Norwood, 9.E.23. 


L H.T. Accuamulators— |——_-_—_- -—----_L-- 


60 Volts. 3 Actual Amp-hour 
GUARANTEED 2 YEARS. 
MONEY RETURNED IF 27 / 6 


NOT SATISFIED. Captain P. P. ECKERSLEY 
Obtainable only from: 


i a < f : (Chief Engineer of the B.B.C.) 
Accumulators Elite* Faase * Halifax J explains the difficulties of successful broad- 
| Trade supplied. | cast reception in his usual popular style in 
CAPTAIN ECKERSLEY EXPLAINS 


WIRELESS becomes much more interesting when y : 
are able to read Morse. Now is your Opportunity Price 2/- net. By post 2/3. You G 
to acquire a knowledge of the Morse Code. ame 
PERRY'S AUTO-TIME MORSE SYSTEM, GE CORY: TOON: af Rado Rfi 
Price 6d. net, By post 7d., provides a ready means | Obtainable from all booksellers or direct from the 
of becoming proficient in Morse reception. publishers of “ The Wireless World,” Dorset House, Tudor PICKETTS—aro used or Finest Sob. 
of * The Wireles World,” Street, London, E.C.4. Point toe Tose Parity & Brongest Signal Streets, PAA 
Dorset House, Tudor Street, London, EC.4, Wew:25 Send for parang ae Fae ae 
TS a OR a aE PE IY NET EE z 
TTE CABINET (W.W.) WORKS, BEXLEY HEATH, 6.5. 
H. T. TRANSFORMERS — FILAMENT HEATING TRANSFORMERS 
y Voltage up to 1500. FOR BETTER RECEPTION USE From 20/-. State Required Voltage. 
Any Transformer made to order, AFUTIFIED AG, on your Power Vaivos. Components Constructed & Assembled 
Voltage of supply mains. to Specification. 
OUR STANDARD J AYRES LOW LOSS PLUG-IN COILS, 5 te 50 tums, 2/8 
TRANSFORMER. a ; THE AYR PLUG-IN COILS, 25 te 75. 2/8 
1500 Volts. Ap, 1, Emery Hill Street, Westminster 100 150 200 250 300 
Centre Tap. Price 29, ~ Write for Particulars. New Malden. 3- 3/6 4/- 4'6 5.- 


Works: 


In answering these advertisements it is desirable to mention- The Wireless. Worla.”’ A47 
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PAGE PAGE PAGE 
Ac-umulators Flite jst sie we ee 15 Gent & Co., Ltd, Sa O .. l4 Price’s Battery & Radio Co., Lt. ..  .. | 
Agar, W. H. ... Sa T S nes ss Graham, Alfred & Co. a. ive .. 1 Radio Instruments Co., Ltd. ... . Cover iv 
Autoveyors, Ltd. - bs a is .. 16 Hamley Bros., Ltd. ne oe bee 2 Radions, Ltd. : s bis - Ss 
Ayres, J. f see eee e 15. Heayberd, F. C., & Co... ue a. 3 Scientific Supply Stores ee . 315 
Bowyer- Lowe Co. ., Ltd. igranic Electric-Co., Ltd. bes Cover ii sgifam Electrical Inst. Co. = . 13 
Brandes, Ltd. was sia Jones & Stewart sa T: dot Silvertown Co., The ne a 
British L.M. Ericsson Manf. Co., Ltd. ... 14 Laker, J. & J. Co. ... sss wes Ses sve Sterling Telephone & Electric Co., Ltd. ... 11 
Burndept Wireless, Ltd. ... ae Lewis Harforth & Co, ... i =e ate Stevens, A. J., & Co. (1914), Ltd. ... 9 
Chambers, F. J, .. I$ L. G. Russell Lab., The I cote Tudoradio Co., Ltd., The 16 
Clarke, H., & Co.’ (Manchester), “Ltd. . 4  Lissen, Ltd. ... : vee e. eee "A 
Dixon, Leslie, & Co, ie 8€ London & Provincial Radio Co., Ltd. Varley Magnet Co., The ... ve re D5 
Dubilier Condenser Co.. Ltd. .. 3 Louden Valves : aa Watmel Wireless Co., Ltd., The . 11 
Ebonestos Insulators, Ltd. ae Marconi Valves ; 7 eR . 7 Webber, N. V, & Co. : . 15 
Edison Swan Electri> Co., Ltd., ` The 3 Metro-Vick Supplies, “Ltd. = 2&13 Wilkins & Wright ... e. 
Falk, Stadelmann & Co., Ltd. s 13 Mullard Radio Valve Co., Ltd., “The Cover iii. Wilson Elco. Manf, Co., The -5 
Fuller’s United Electric Works, ‘Ltd. 10 New London Electron Works, "Ltd. ... .. 14 Win Patents, Ltd. .... bs 
Gambrell Bros., Ltd. ee oh a Peto & Radford Pe .. 4 . Withers & Spooner, J. 8... ss . l 
General Radio Co., Ltd... |. 1. 2. I Pickett Bros. 15 Woodhall Wireless Manf. Co. .. 13 


For Efficiency. and = T jnë 


TUDORADIO stands alone 


PRICES è Ẹ 


= me å er ete ee ee 


= 
o e S 
e INCLUDE All è | 
s Batteries, Valves, 2 
$ and Royalties § 
e square peg 2. snda£550 œ 
> Am lion Loud œ 
e : E pesk ker. = 
in the round hole REA E 
e Model £30 s 
Everywhere you find them, these unhappy square | > 4Valve S.B.4 8 
pegs. Often indeed you must have been conscious = Modli £36 ° 
of occupying their uneasy situation yourself. s s 


And oftener still their rank incompetence must 
have harassed and perplexed you. 

In one thing at least in this life they need have 
no place. You can banish them for ever from 
your radio set (where commonly their name is 
legion) by using the CLIX Plug- socket and 
Adapter. 

‘Lhe plug of one CLIX smoothly slips into the 
socket of the next CLIX, or CLIX Adapter— 
and: there is firmly held, with full surface contact, 
That’s the CLIX secret. Simple? But it’s 
withheld from every kind of switch plug or 


WE CLAIM 
GREAT EFFICIENCY, PERFECT TONE ON LOUD SPEAKER 
end SIMPLICITY OF ‘OPERATION. 


SETS ARE SELF CONTAINED 


in beautifully finished mahogany cabinets. Overall dimensions: 
height 12 ins., width 17 ins.. depth 14} ins. 


WHAT A CUSTOMER THINKS. 
Bracknell, Berks. January 22nd. 1924. 
Last night, January 21-22, from 1.49 to 2 a.m., | again heard W.G.Y. 
Schenectady, New York's Broadcast Programme entire. The reception 
Twice during their pro- 


terminal but CLIX. 


was very good, and tuning comparatively casy. 


ctent 


gramme Í attached the loud speaker, and it easily worked it with s 
volume to be distinctly heard and understood in any part of the room. 


ent almost, Í 


Retail Prices: : | 
| This reception of W.G.Y. can be put down as very excell 
| 
| 


CLIX with 3 
Locknut 3d. 3 


o 

o 

' CLIX Adapter ! but not quite, as wonderful as that on January ee on that date it 
b 


was abs ately perfect. ... Yours faithfully, J] SCOTT McCOMB. 


Write to THE TUDORADIO Co. Ld. Hear demonstration at i 
Tudor Works, Park Royal, N.W.10. 28, South Molton Street, W.1. 
Tel.: Wembley 41. Tel.: 


with Locknut 2d. - 


i CLIX Insulators ` } 

B (6 colours) 

a 1d. each. 

£ CLIX Bushes 

i (6 zolang) 
d. pair. 


AUTOVEYORS LTD., 84 VICTORIA STREET, LONDON, S.W.1. 


ee 


| Mayfair 6378. 
| 
i 


‘TUDORADIO 


WIRELESS 


The Year Book of Wireless 
Telegraphy and Telephony 


ASth YEAR OF PUBLICATION 


nod iw World 
Reader’s Query Coupon 


| 
(a) This standard book of reference should be in the hands of every 
wireless enthusiast. It contains in convenient form a mass of 
well-arranged information of vital interest alike to the wireless 
amateur and the technical expert. 
| 


This coupon, together with 1/- 


Price 15/- net. By post, 15/9. 
Published from the offices of “THE WIRELESS 


ILIFFE & SONS LTD., 
London, E.C.4. 


per question (3/6 for 4) 
must accompany all questions. 


Available week commencing July Ist, 1925. 
Vol. XVII No. 307. 


WORLD.” 


Dorset House, Tudor Street, 
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\ 
THE WIRELESS WORID 


DECEMBER 30TH, 1925. ADVERTISEMENTS. ‘I 


-  RADIOLUX AMPLION — 
© Jhe Natural Jone Loud Speaker 


Pure, smooth, natural tone and contemporary instruments. 


realistic reproduction, combined 
with artistic appearance and com- 
pact form, are qualities which 
render this unique amongst 


Totally different in design, in 
appearance and in results, 
Radiolux is a revelation in loud 
speaker quality. 


WIRELESS 
~ LOUD 
SPEAKER 


THE. a 
WORLD'S 
STANDARD .~ | 


Available in two sizes and in various distinctive finishes from 
all AMPLION STOCKISTS, Radio Dealers or Stores. 


Patentees and Manufacturers: 


ALFRED GRAHAM & CO. (Œ. A. Graham), 
CROFTON PARK, S.E.4. 


Demonstrations gladly given during business hours at the AMPLION Showrooms: 


25, Savile Row, London, W.1; 79, High Street, Clapham, S.W.4; 10, Whitworth Street West 
(Deansgate End), Manchester; and 101, St. Vincent Street, Glasgow. 


FOR THE FIRST TIME IN LOUD SPEAKER HISTORY 
SCIENCE AND ART GO HAND IN HAND 


tr? as 
2 RIT LUOOOSOOSDCDDVONPVTNIa' ettı PPCSOUDEOOTOBANORPVIPIIEPUVBVADECIIPHDIOG'AICOGESIOTGCAGPICIVCOPOGONC4AGAPHDUEGEDYLDOPBELIETAVPEPONAOIAIOGGPFINCPCOt: ON IDOGrEPOPPENENTITGALAOGIBIGODDONANNI ceerecgre wie 


t Advertisements for “ The Wireless World ” are only accepted from firms we, believe to be thoroughly reliable. AI 


2 ADVERTISKMENIS. THE WIRELESS WORLD DECEMBER 30TH, 1925. 


£10 Weekly in Cash Prizes | 


~ A New and Simple Competition 
for all Readers of “The Wireless Worl 
| To be continued weekly until further notice. 


HIDDEN ADVERTISEMENTS 


Below will be found six reproductions of fragments cut from the Advertisement pages of this 
issue of * The Wireless World.” Each fragment is a ciue. Can you from these clues identify the 
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us 
correct solutions. No technical skill is required, F observation. There are no restrictions 


or entry fees and the conditions are simple. : 
£5 for the third 


for the first correct solution 


£ 


correct solution opened. 
opened. 
anà 
consolation 
prizes of 


10/- 


for the next four 
correct solutions 


£2 


for the second 
correct solution 


opened. opened. 
CONDITIONS 

7. All solutions must be written on the special coupon appearing number of entries, Erasures or alterations on a coupon will 
on an advertisement in thıs issue and addressed to The disqualify the cntry. 

Wireless World, Dorset House, Tudor Street, London, E.C.4, 4. The first prize of £s wifl be awarded for the first correct 
and marked “ Hidden Adverts."’ in bottom left corner. solution opened; the second prize of £2 to the next correct solution; 
2. Ciues will not, of necessity, ty, appear in the same way as in the a pt lie ob our ore penne Parre r 
poy ber any page, inverted or placed in some readers sending corrent solutions the prizes will be awarded to the 

po competitors whose solutions are most nearly correct. 

3. In arder that town and country readers may compete on decision rtisement Manager W sreless 
equal terms, solutions will not be dealt with until 10 am. oa wee final, sas oes Has ais tae oe mated "iato. 
Monday next, All solutions received before that date will be Competitors enter on this distinct understanding. No member of 
retained untd Monday morning. Competitors may submit any the staff of the paper is permitted to compete. 


Az Mention of “ The Wireless World,” when writing to advertisers; witloensure prompt (altention. 32 
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~ Dubiher —— 


Condenser Speciali 
an alists 
7 onaenser opeciali 

E bank of Dubilier an additional super-imposed radio 

W% Condensers illustrated frequency current of over 60 amps. 

BA] above is composed of The last condenser in the series 

KOJA the largest Mica Con- is insulated from the earthed 

HES) densers in the world. containing tank for a potential of 
It was designed for installation in over 90,000 Volts. The capacity 
the British Government’s newtrans- of the C.W. condensers in series 
mitting station at Rugby, and con- is 0°021 mfd. 

_ sists of four large Condenser units By far the greater proportion of 
connected in series for the main C.W. government and commercial trans- 
circuit, together with an anode-feed = mitting stations employ Dubilier 
_condenser tapped on to the series. | Condensers, and the leading manu- 


This condenser operates contin- facturers of wireless receiving sets 
uously at 12,000 Volts D.C., with use Dubilier products. 


at Lo 


Dubilier Products include :—Fixed Mica Condensers, Variable 
Air Condensers, Anode Resistances, Grid Leaks, the Ducon 
r Aerial Adaptor, the Minicap Switch, the Dubrescon Valve 
Protector, and the Mansbridge Variometer. The Company are 
i also sole concessionaires for the products of the Mansbridge 
Condenser Co., Ltd. 


Specify Dubilier 


IL 
OVP IER 


REGISTERED ( 444 TRADE MARK 


DUBILIER S 


ADVERT. OF THE DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD, NORTH ACTON, W.3 TELEPHONE; cnnwick aris 


2 Advertisements for “ The Wireless World” are only accepted from firms we)beli¢ve tobe thoroughly reliable. 
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BRETWOOD VARIABLE GRID LEAK. 


SGNIC“ISND 
Co 


J silt that Touch ` 


hat: nals ith E E PERR 
t | the difference te 


feception is impa Oth guaranteed 
through the Bretwood Variable kagai £ pecialities 

er ‘Leak. i give the final iiias >= 

ustment, c ng reception “ 

to make it rich and pure in tonal The “BRETWOOD ” 
ey C C values. Try it 34 chet new ae pies ce 
The new T.C.C. Co eee | 
THE “BRETWOOD"’ VARIABLE The “BRETWOOD"’ 
GR:D LEAK AND ANODE Anti-Capacity Switch. 
RESISTANCE. (Patent No. 224295.) Price 5/-. Postage 3d. 


The only reliable grid leak. The plastic 
resistance gives smooth. perfect control, 


Mica Condenser 


Here is the latest T.C.C. production—an accurate 
mica Condenser in a green moulded case with 


The “BRETWOOD”’ 
and is absolutely constant in action. Filament Rheostat. 


Gives accurate readings con- 
sistently from 100,000 ohms 3/- 
to 10 megohms. PRICE 
With Condenser (as illustrated) @/= 


Price 3/6. Postage 3d. 


duplex terminals. Owing to its convenient shape Postage 3d. 

it takes up very little room on the panel, and because X 

it is sealed from below instead of from above it is BRETWOOD LTD., lt AE 70" eye Mage 
proof against the heat of the soldering iron. For —— z ‘ 


those who do not wish to solder their connections, 
a convenient milled head is provided to ensure a 
perfect electrical contact. 


CAXTON 4-VALVE CABINET 


Made for Editor of Wireless Magazine 
for Set “As good as money can buy” 
described in issue February, 1925. 


PEO RIL EO 


No need to ask if it is accurate 
—the name T.C.C. guarantees it. 


Every T.C.C. Condenser— or two, yet the difference in 
whether Mica or Mansbridge results may be phenomenal. 
—has to pass so many tests Experts say that the majority 
before it is released for issue ot faults in home - built 
that its accuracy withm receivers are traceable to the 
a “very small percentage use of jaferior and badly 
of error is a foregone meula‘ed condensers. 
conclusion. If your own Set is not 
Your fixed Condenser — on giving fhe results you should 
which so much depends— expect, suspect the condensers 
is one of the least expensive ° —substitute T.C.C. Mica (for 
of all the components you small values) and T.C.C, 
buy. The difference in cost Mansbridge (for large values) 
between one of doubtful and you obtain a permanent 
reputation and a genuine insurance against Co vienser 
T.C.C. may only be a copper breakdown. 


Prices: 
No. 33, all capacities between ‘004 
‘001 mfds. 2/4 
No. 34, all capacities between ‘0009 and 
‘0001 mfds. 


From all Wireless Shops. 


E CDA DCI OND COO 2D ONIDI CAIN SCION II IION BOO OD OION DIC SOON IO DOOD OI 
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Cash with Order. Fumed Oak ... £1 5 0 
or Real Mahogany polished .. oes £114 0 


With detachable recess fitted Base Board to mount 21 in. by 7 in. panel_to -slide out of Cabinet frcnt. 
Extra 10/- with two beaded front doors totally enclosing fitted panel. 


Cabinet overall length 22} ins. | Width 8} ins. Height 9 ins. 
Polished with the new enamel that gives a glass 
hard surface that cannot be soiled or scratched. 


ae | | 
Mica Condens er SENT FREE.—Catalogue of standard Wireless Cabinets in various 
sizes and woods. Special Cabinets made to customer's orders, 
PACKED AND DELIVERED FREE IN U.K. re 
Gilbert Ad. 4287, | CAXTON WOOD TURNERY CO., Market Harborough 
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Advertisement of Telegraph Condenser Co., Ltd., Kew, Surrey. 
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THE HAPPY FAMILY 


QyceS tor! 


Here you see the Ediswan family of to- 

day paying homage to the forefather of 

all radio valves. They think the old chap 

“too quaint for words” but are very 

proud of him and of their direct descent. | a 
—because Dr. Fleming’s original experi- —— 

mental valve was born in the Ediswan 

laboratories where all Ediswan valves 

are born. 


There is a decided affinity, a 
quite definite link between each 
Ediswan Receiving valve and 
Ediswan Power valve. The 
Receiving valves are supplied 
either H.F. or L.F. and the best 
Power valve to use is shown here, 


The Valves to use. 


"Olay 


Accumulator or 
Battery Volis. 


| 


Ediswan valves are With these groups and Edwin H.T. 
entirely British made. and L.T. Accumulators the ideal is 
. attained. 

; ama Will Improve | | 


ANY Set 


THE EDISON SWAN ELECTRIC CO., LTD., 123-5, QUEEN VICTORIA STREET, LONDON, E.C.4 
i i 162-93. 


3 Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. A5 


© ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 30TH, 1925. 


OL aD e aa 


RE 
The WIRELESS ENGINEER 


“ EXPERIMENTAL WIRELESS ” is published 
in the interests of all keen radio enthusiasts, 
and is widely read by professional wireless 
engineers and advanced amateur workers and 
experimenters. 


Its articles are contributed by men who have 
„made a prolonged study of the science of wire- 
less communication and are recognised leaders 
in the experimental field. The correspondence 
columns, which are ,open to all, provide a 
forum for the discussion of readers’ problems 
and experiences. 


PRINCIPAL CONTENTS for JANUARY 


Notes on the Laws of Variable Air Condensers, 
by W. H. F. Griffiths. 


The Performance of Amplifiers, by H. A. 
Thomas, M.Sc. 


Experimental Radio Station G2D¥, by W. K. 
Alford. 


Short Waves for Long Ranges, by Capt. W. 
G. H. Miles, R.M. 


Rectifiers for High-Tension Supply, by R. 


ernierconirol 
without bachla 


Utility low loss Vernier control condensers have 
no superior on the British market to-day. 


They’ are essentially ‘low Joss’’ because by an 
ingenious arrangement only one end plate is 
employed, thus reducing end plate losses by one 
half. The spindle bearing is of generous length 


klash 


and automatically takes up wear. ; Mines, B.Sc. 

End play and end thrust are entirely eliminated, 

and the fixing i is of course "one hole.’’ 2008 6 00 SORSSSOSSES POUT SOOSE SHES SESE CSERSTOCOCRASESEARORnee 
The Vernier control gives a reduction ratio of Monthly : One Shilling. Post free 1s. 3d. 


50 to 1 and backlash is impossible. 


It can be operated with the smooth precision of Annual Subscription: 15s. post free. 


a micrometer gauge. COSC DS SN SSSSSSESS OO OT OTOSSE COSTES TETESESSSESSESHSHTSSHSRESESERSEDO LES 
Every condenser is unconditionally guaranteed f r ts or direcl from the Publishers : 

to give complete satisfaction and will be Derr reed ores A 

immediately replaced should it fail to do so. ILIFFE & SONS LIMITED, 
Obtainable of all good dealers at prices shown Dorset House, Tudor Street, 

below. 

Ref. Ne. Max. Cap. Vernier Condensers. 

WW 159 .. ‘oor mfd. .. 19/9 

WW r60 .. ‘0005 ,, T 17/6 N 

WW I61 .. 'o003 ,, P 15/- — <n 

WW 162 |. ‘00025. |. 14/6 MES S \ ssi EE 


MONTHLY 
1/- 


7 Qi S 
Ww 163 "0002 ,, 14/. aceeseuusss G io i 
Utility low loss condensers are ‘iss made m non-remiér | \ Ex? ELES mark al 
types and the prices are 5/- less in cach size. AE sty oS ) 


i ee 
> 


—_ 


“COMPONENTS. 


WILKINS & WRIGHT, LTD., 


Utility Works, Kenyon Street, Birmingham. 
KP 83a 
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Orders 5/6 value, f N Un ler 5/6, 2d. per 1/- 
carriage paid. \ for packing, etc. 


Ebonite Panels. / s Square Law Var. 
Matt. 1’ Condensers. 
9° x6” 2/2 j vith knob and eo 

12x9” 4/6 f „DOL panel type. 


12” x 12” 5/8 
15” x 9” 5/6 yi f « 
15° x 12” 7/6 V ernierBk idee xtra 3 
4°x 4" 8d. s “J.B.” ‘‘Ormond' 
a O°: IA AN “Utility” aea pel 
*x 6° x i" a Á Vernier, no dial 
Any size mi j 5 vane, 3/3; 7 
Sq. in }°, 4d., y7. ld. Ñ iy Polar types 
NO ADV VANCE. hy NO EQUAL. 


DaS 


7 
Sow? j 
Saar radi &: 


SEND FOR NEW FREE M TRADE ENQUIRIES INVITED 
Comprehensive Price List. p!i Generous Jerms -Prompt Service. ? 


Tat 


nenai Wire 7/22's ; 1,000-o.m ex-Govt. , H.. T. patceries. ‘transtormers L.F. 
Enarmeled. Bright Choke Coils 9d. | With Wander Plugs. | Radio Inst. (new) 25/- 
100° 3,3 2'3 | ‘Coil Plugs” | 90v. 11/- 60v. 7/6 } Silvertown .. 21/- 
Electron 1/8 | Ebonite .. 10d. | 36 . 4/6 löv. 1/10 | Igranic 21/- & 20/- 
» Mars 9/6 | Superior .. 1/- | 4v. F.L. Btry. 4d. | Burndept (new) 24/- 
Lead-in 4d. yd. Narrow .. 5d. | 66v. Ever-Rdy. 13/6 | Ureka No.2 .. 21/- 
— Basket .. lld. | 36v. 8/- 16v. 3/6 | ,, Concert Grand 25/- 


| 
Tosulators. ‘* Athol ” Ebonite 1/8 —- e „ Baby Grand. 15/ 
Shell, 24” x 24” 3d. Do. Porcelain’ 1/- | New Jacks 4-Contact. | Ferranti .. .. 17/6 
Crystor Cowl .v Lj- Horned Coil Plugs 8d. One hole fixing 1/9 Tangent 12/6 & 14/6 
» Lead-in.. 4/- sket Coil Sets, Standard Plugs.. 1/3 | Royal 4}-1, 3-1 20/- 
4° & 6° 9d. —1/9, 4—1- Potentiometer 300 | H.F. Tangent .. 5/6 
9° 1/-, 12" & 15” 1/3 ar ohms ex-Govt. 5/- | McMichael's .. 10/- 
aes British Wires. Microphones .. 2/- | Oojah 900 metres 5/6 
Valve tiie: | swg dce. ssc dec: | Alum. H'dbnd. S/E | 
ee ; SAS ; Type A 7d., Polar 1/3 , 18 1/11 2/11 3/5 | Ex-Govt. Dewar Fil. Resistances. 
Š . ° ee „d i : Screwed 8 nuts 6d, | 20 2/2 3/4 4/2 | Switches 12 contact2/6 | Good quality .. 1/6 
Pr x OE: a LA Ebonite ., 10d. | 22 2/6 3/9 4/7 | ————— —— | Igranic +. +. 8/6 
% Se- aa PRN 9 Antiphonic .. 1/6 |24 2/11 3/10 5/- | AN ‘Igranic,’ ‘Lisson,’ | Vernier type .. 5/- 
see e _ ie Sav y “Security type 1/- 26 3/4 f 5/9 | ‘ Burndept,’ * Edison- Ormond 2/-, No. 42/6 
; À a ee Baseboard type.. 6d, | 28 3/9 4/8 6/6 | Bell,’ ‘Atlas,’ & ‘Ster- | Burndept .. .. 5/- 
SR ti, ' AS N 4/10 5/4 7/6 | jing’ goods supplied. į Lissen type .- 4- 
LON Einn, a : Condensers. Ja i se wae ie dadas i H 
, : % oe gx Dubilier, McMichael’s, 36 E ri / ecrless Jor. PA 

aee 3 ASY i Mullard (Usual 40 17/- 14/8 20/- New Edition = 

Edison-Bell prices) ———————— RN RELIABILITY Headphones. 
New Mansbridge, Variable Leaks. WIRELESS 4,000 ohms, Brown’s 
bd 2 mfd., 3/6, 1 mfd. 2/6 | Filtron 0-7 meg. 38/- GUIDE, No.2 |E” B.T.H., Siemens, 
e Sere k | Watmel 0-5 meg. 2/6 d e Brandes, General 
Coil Holders. Lissen type .. 2/ Ready. Radio, Claritone 20/- 

anic 3 Bet .. 9/0 Resistances 2/6 Have you got one P | Ericsson and Ster- 


Bretwood .. .. 3/- IT’S FREE ling ans 22/6 


8 
Ebonite 3 Coil .. 3- . ' 
» 2 Coll 26 Handphone. . 5/- 
Vernier? Coilg,9 Air weight .. 9/6 
Anode Holder 94 d i » Adiustable 10/6 
è | 
deteriorate ! way Sr, Huooeas 


MACAULAY St., HUDDERSFIELO 
Jei: 341 Grams THOROUGH HUDOERSFIELO 
This new British ‘:06” Valve is rated at 3'5 
to 4 volts. It can be worked at full 4 volts, 
without risk. In this respect it is superior to 
most other ‘06 valves, which cannot safely be 
worked at more than 3°5 volts. 


The Neutron Valve does not suitable as a power valve; 
deteriorate. It gives con- and a demonstration at your 


etek ie sors ge with rrr will pi pirms : yar VAD Ar 

re ation, Its electron at its purit strengtho 4 Rf = 

aere Aeta of 15 milli-am sepkodaesen urs not excelled the most success self- sup porting coi 
(green spot) makes it entirely by any other valve, at any price HIGHEST EFFICIENCY Se LOWEST COST 


It’s the special winding and the 
total absence of cardboard, ebonite, 
shellac, metal, etc., that make the 
REFLEX coil superior to all others. 


Because REFLEX Coils really do improve 


EO 
LVE 


| j AN x N A reception, they are being used in their thou- 
å H.F. L.F.—Green Spot WYP FAS sands BY eee weeny Yee all over a 
ae? Py ee EN \ WIN country he huge demand is also responsible 
Characteristics : Characteristics : . ; H A) Whi for the otherwise impossible low prices. 
Filament Voltage: 3°5 to 4 Volts. Filament Voltage: 3'6 to 4 Volts. f WWS From No. 25 at 8d. to No. 1,500 at 10/-. 
Filament Current: 06 Ampere. Filament Current: 06 Ampere, } Al Vy RN. Also a 5 X be Loading Coil, 1/6. 
Anode Voltage: 20-100 Volts. SE NCR AE a Mli} Fit a Reflex Coil to YOUR Set 
Total Emission: 9 Milli-amperes. Jm x Ghee . ' D MW and you too will enjoy perfect reception. 
Impeddnes (Approx.): l `. 12,000 Ohms, RU | MIA, All good dealers sell Reflex Coils— 
22,000 Ohms. Grid Bias Voltage: Up to 6 Volts. ) Ñ N li ~~ J GET ONE TO- DAY! 
Amplification Factor : 9 Amplification Factor: 6 to 7. WAY j VA y ‘ THE NEW REFLEX COIL PLUG. 
SY é : Moulded in real bakelite, Minimum metal 
Sold by Radio Dealers everywhere. In case of dificult ty send i ` parta. Many new features to reduce losses 
P.O. 12 6 or sample valve, post free. Address “ Valve i oan ; to nil and facilitate mounting coil. In 
Dept. A,’ Neutron Distributors, Sentinel House, London, W.C.1. | D oera AES A S i 
British i and guaranteed by Neutron Lid. à | Burndept Patent Ask your dealer to show you one, 


No. 168,249. 


REFLEX RADIO CO., LTD., 


198, LOWER CLAPTON ROAD, LONDON, E.5 
a Or F Telephone: Clissold 4852. 
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IGRANIC F “~ent Rheostat, Plain 
Type (Pat. No. 195903'.. 
Price 3/6. 


Resistance Value! 


To ensure the perfect functioning of any type “ot 
valve the “ best value” for the filament resistance as 
specified by the manufacturers should always be used. 


IGRANIC Filament Rheostat for Dull 
Emitter Valves (Pat. No. 218604). 


Price 5/6. 


The range of Igranic Rheostats gives you a choice for 


the control of every type of valve. 


It includes Vernier and Plain types of 4, 6, 8 or 10 
ohms resistance, the Dull Emitter type having 20 or 
30 ohms resistance and the Auxiliary Resistance for 
fitting to existing rheostats to give an additional 
25 ohms resistance in order that Dull Emitter valves 
can be used. 


The “ best value ” 
Igranic. 


in Rheostats bears the trade mark 


Ask your dealer about them. 


ZRADION 


include : 


Honeycomb Duolateral Coils, Variable ments, Vernier Tuning Devices 
Condensers, Fixed Condensers, Fila- Switches, ti - Microphonic Valve 
ment Rheostats, Intervalve Trans- . Holders, Knobs and Dials, Stand-off 
formers, Variable Grid Leaks, Vacio- Insulators, etc. Also the Igranic 
meters, Vario-couplers, Coil Holders, Super - Heterodyne Receiver Out- 
Potentiometers, Combined Instru- ft. 


All carry the IGRANIC guarantee. 

Write for List U 154. 
IGRANIC ELECTRIC CO. LTD., 
149, Queen Victoria Street, London 


Works : BEDFORD 


- Birmingham, Bristol, Cardiff, Glasgow, Lecds, 
Manchester, Newcastle. 


Branches: 


WN 
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-When building your 
NEW VALVE SET 


Consult one of 


“THE WIRELESS WORLD” publi- 
cations. Each of the Sets described 
has been built and tested. Good 
results are assured if the printed- 
instructions are carefully followed. 


A 3 Valve Portable Receiver 


by HUGH S. POCOCK. Price2/-net. By post 2/2. 
A 3. Valve Receiver 
by F. H. HAYNES. Price 2/- net. By post 2/2. 


A 2 Valve and Crystal Reflex Receiver 
by W. JAMES. Price 2/- net. By post 2/2. 


A 4 Valve Combination Receiver 


by W. JAMES. Price 2/- net. By post 2/2. 


The Home Constructor’s Easy to Build 

Wireless Sets 

by F. H. HAYNES. By post 1/9. 
How to Build Amateur Valve Stations 

by P. R. COURSEY. Price 1/6 net. By post 1/8. 


Construction of Amateur Valve Stations 


by ALAN L. M. DOUGLAS. 
Price 1/6 net. 


Price 1/6 net. 


By post 1/8. 


Practical Wireless Sets for All—Home 
Construction Made Easy 
by PERCY W. HARRIS. Price 1/6net. By post 1/8. 


The Home Constructor’s Wireless Guide 
by W. JAMES. Price 3/6 net. By post 3/10. 


The Amateur’s Book of: Wireless Circuits 


by F. H. HAYNES. Price 3/6 net. By post 4/-. 
Contains over 111 diagrams. 


Obtainable from all booksellers 
or direct from the publishers of 


“THE WIRELESS WORLD,” 
Dorset House, Tudor St., London, E.C.4 


W.W.2 
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Koy 4 CLARKE’S 
» ATL! 
es 


: VERNIAKNOB 


Prov. Pat. No. 18252/25. 
The simplest and best means of converting ordinary condensers 
into super-vernier type. 
Comprises a four inch dial and two knobs—made of Bakelite and 
practically indestructible. The larger knob gives a direct turn to 
the dial; the smaller one gives a gear ratio of 50 to I. 
Makes infinitely fine tuning easily possible : can be fitted in a few 


seconds to y or }” and 2 B.A. spindles, and will give a lifetime's 


silently efficient service. 

Push-pull principle abolished. Absolutely no backlash. The 
Verniaknob is just that ideal slow-motion attachment you have 
wanted so long. 

WRITE FOR NEW RADIO CATALOGUE F. Manufactured solely by 


R H. CLARKE & CO. (M/cr), LTD., Atlas Works, Old Trafford, MANCHESTER. Md 


A -NN Telephone: 683 and 793 Trafford Park. 
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Telegrams: “ Pirtoid, Manchester.” f 


The New “MINILOSS ”: Type 


ae AE ee -ye —_— eee 


HESE condensers bave a high maximum to mini- 

mum capacity ratio. The novel slow motion 

movement has a ratio of 7-1, it is very smooth 
in operation and allows of no back-lash or grating. 


“ Pyrex ” glass plugs are ùsed for insulating the fixed 
plates; these plugs are outside the electrostatic field, 


contact, an essential feature when working on very 
short wavelengths or Super Receivers. 


` The conveniently shaped contre! knob is clear of the 


dial; ‘this, together with the fixed scale and movable 
pointer, makes the operation of these condensers 
quicker and less trying than with the usual type. 


the hee Seale i errands S a à to One hole is needed for fixing and another small Bey PIRN 4 I E 

and square law, are now the first in England touse On¢ nee the a of a is made = ee ee 4 

“ Pyrex” (a proved insulator of the highest quality) Mounting on any thickness of panci up to j-in do 3 A 

as a condenser insulator. Made in Three Capacities: Äx 

Tho moving vanes ae 2o modnted that these can ba *œ0025 mfd. Price 21/- Ta 

no side-play ; they are attac anently to the ; is w Im if 

framework with a flexible connection. This obviates 0005 mfd. » 24 > — <a. a | 
the possibility of grating due to bad or high resistance ‘Oo! mfd. » 30/- = 


At all Radio Dealers 


Write for Publication No. W.W. 440. 


THE MARCONIPHONE COMPANY LIMITED 


Registered Office: 
And 210-212, Tottenham Court Road, London, W.1 


Marconi House, Strand, 


London, 


Sole Agents for, STERLING TELEPHONE & ELECTRIC CO. LTD. 
Branches :—Aberdeen, ven Seen Belfast, Cardiff, Cheltenham, Dublin, Glasgow, Leeds, Liverpool, 


anchester, Ne 


weastle, Nottingham, Southampton, Swanses. 


W.C.2 
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1 Elusive Stations 


Tuning-in elusive stations in a crowded 
wave-length band is simplicity itself 
with a GECOPHONE Low-Loss Slow 
Motion Condenser. The patent friction- 
drive micrometer mechanism—a 
triumph of design—gives a velvety, 
delicate slow-motion movement 
positively without backlash, which pro- 
vides hairs-breadth accuracy of tuning. 


You will be amazed at the increased 
efficiency of tuning “the condenser 
<a with the micrometer movement ” will 

in mir effect in your set. eo. 
L teM A h | > 


- e E 


F REF Easy Tuning o 


& 
X 


p% 


PRICES. 


GECOPHONE 


VARIABLE CONDENSER 


Sold by all GECOPHONE Service Depots, Wireless Dealers, and Stores. 


Advi. of the General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2. . 
AIO Mention of ‘ The Wireless World,’: when writing to advertisers, will ensure prompt attention. 17 
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LISSENIUM 


BUY 


THE FOUNDATION OF YOUR 
LOUD SPEAKER——— 
AND BUILD, ON IT 


listening to. That is why the new 

LISSEN LOUD SPEAKING UNIT is 
well made—quality in its construction is clear 
in its first convincing utterance. It is the 
essential part of your loud speaker, the founda- 
tion on which you build. 


Powerful on high voltages and loud signals, 
sensitive on small sets, this is directly due to the 
remarkably effective way in which its electro- 
magnetic system is concentrated. And though 


produced for you to buy at A RECORD 


Ac SPEAKER’ ought to be worth 


IN LOW PRICE, WE ASK YOU TO HEEN 
COMPARE PRICE LAST. LOUD SPEAKING UNIT 
You can easily build your own horn for it—with | 

each LISSEN UNIT there are enclosed clear (Patent Pending) 
instructions how to do this. There is also enclosed 

a FULL SIZE, EXACT PATTERN OF A 13/6 


PROVED DETER, is left to chance— 

YOU THUS BUILD TH CERTAINTY— (If with LISSEN REED 14/6) 
and your completes ae T will ane yal - 
an expensive model. though costing you less than ; 

the price of a pair of telephones. BU COMPARE Resistance 2,000 ohms. 
PRICE LAST — before buying, we ask you to 


MAKE THIS TEST! 


Go to year i nearest dealer—ask him to put on the most 
expensive loud speaker in his stock—then put the same 
hom on the LISSEN LOUD SPEAKING UNIT—keep 
the input voltage as before, no matter how high— 


AND SEE IF YOUCAN NOTICE ANY DIFFERENCE. 


You will find it useful to buy a LISSEN REED also (patent Your dealer will gladly demonstrate — if he is out of 
ay ae eee tric for I/- each). This adapts the . i l stock, send postal order direct. 

EAKING UNIT to carry any cone or any l 
other similar diaphragm working on the reed principle. The L l S S E N L l M | T E D 
LISSEN UNIT also fits any gramophone, turning it into a radio 
loud speaker—you thus have ALTERNATIVES OF LOUD . Lissenium Works, _ 


SPEAKER REPR = rm. : 
AN REAR OE Tou bce TO TOUT ANE AT 21-25, Friars Lane, Richmond, Surrey. 


"Phone: Richmond 2285 (4 lines). ‘Grams: Lissenium, Phone, London 


People are now building their own Loud Speakers 


Al2 Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 18 
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Think of it! Seventeen years’ patient study of the vagaries of our jolly. 
impulsive friend, the electrical impulse. And our laboratory experts have 
come through with intellects unscathed. Nay! Not only unscathed, but 
brightly furbished. They were able .to establish friendly contact with the 
electrical impulse ; he helped them with their plans for building radio sound 
reproducing instruments and encouraged their scientific research. Now, 
this electrical impulse uses his electrical energy to bring the radio as far as 
your receiver. To get him to talk easily and naturally is an operation we 
have perfected with his own help and advice. Seventeen years’ study of 
the best way to capture and transform this spirit of radio sound has - 
helped us to build the best radio speakers of the age; his secrets are ours. 


i _ Get a Brandes and you will know that the properties of radio sound 
3 are harnessed as effectually as ‘you can- possibly desire. 
| Any good dealer stocks Brandes j 


THE BRANDOLA 


Specially built to bring greater 
volume with minimum current 


THE AUDIO TRANSFORMER 


Ratio 1 to 3. The main objects 
in view are high amplification of 


MATCHED TONE HEADPHONES 


The whole secret of Matched 
Tone is that one receiver refuses 


THE TABLE-TALKER 


The new goose-neck design is 
the result of research in radio . 


acoustics, which definitely es- to have any quarrel with its applied voltage, together with input and exceptional clarit 
tablishes its value in relation to twin. Ably led in these a straight line amplification- over the full frequency range. 


the diaphragm fitted. Patent 
material used in the construction 
of the horn eliminates metallic 


generous sentiments. by our frequency curve. That is to large diaphragm gives new 
specially erected Matched Tone say, for a given input voltage, the rounded fulness to the low 
apperatus, their synchronised amplification is constant over a 


registers and new clarified light- 


harshness. Volume and sensitivity 
controlled with small lever located 
at the rear of the base. Elegantly 
shaped, tasteful neutral brown 
finish, felt-padded base. Height 
28 ins., bell 10 ins, 


30/- 


effort discovers greater sensi- 
tivity and volume and truer tone. 
There is no possibility of the 
sound from one earpiece being 
half a tone lower than its mate. 


20]- 


wide band of frequencies, thus 
eliminating resonance. Mechanic- 
ally protected and shielded so 
that the transformers may be 
placed close together without 
interaction. 


17/6 


ness to the high. Reproduction 
controlled by a thumb screw on 
the base. Polished walnut plinth 
with electro-plated fittings. 
Height 26ins., bell 12 ins, 


90/- 


Brandes, Limited, 296 Regent St., London, W.1. Works—Slough, Bucks, 


Brandes 


¢ 


EXPERTS IN RADIO ACOUSTICS 


29/238, 


SINCE, 1908 
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AMERICA’S FOREMOST VALVE MADE 
IN BRITAIN’S NEWEST FACTORY. 


WITH BRITISH BASES FOR. 
BRITISH SETS AND SOCKETS. 


CLEARTRON MADE 
DULL EMITTER VALVES 
FROM THE FIRST 


The whole CLEARTRON organisation has concentrated 
on dull emitter valve manufacture from the beginning. 

\ Consequently the specialised construction of the CLEAR- 
TRON dull emitter valve is in a much more advanced stage 
than those which have gradually replaced the bright emitter. 
CLEARTRON are dull emitters with lowest current con- 
sumption ; they are sold at popular prices and can be used 
with your existing accumulator. Send for full technical 
data or ask your Dealer. 


C.T.0o8 and C.T.15 THE IRONCLAD C.T.25 and C.T.25B 
12/6 GUARANTEE 15/- 


Also makers of American meang p ositively Also makers of EET 
type C.T.t99 at 12/6. Full perfect valve service type C.T.201A at 15/-. 


TL CLEAR RON Or natane ep aces: O ikal data on I ues st 
VALVES ARE DULL Ment without cost VALVES ARE DULL 
EMITTERS. or question. EMITTERS. 


CLEART RON RADIO LIMIT ED 


1 CHARING CROSS, LONDON, 
AND BIRMINGHAM 


Phone: Regent 2231/2. ’Grams : “' Cleartron, Westrand, London.” 


CONSOLE MASTER SPEAKER’ 


Another CLEARTRON product. A much-needed loud speaker 
Cabinet which houses all unsightly accessories, batteries, etc., with a 
self-contained unit of remarkable quality. £12: 12:0 (mahogany or oak) 


Send for full particulars. 


CLEARTIROIN 


BRITISH 


MADE 


29/353 
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“SOUND” 
COMMENT 


yERFECT reproduction, full round notes mature in tone, 
height 19 inches, price thirty-five shillings—these few 
facts aptly sum up the A.J.S. Junior Loud Speaker. 


This model has none of the disadvantages usually associated 
with junior models; it doesn’t look like.a “ baby ’’ model, 
and sounds better thah many full size speakers. It is the 
finest small speaker of orthodox design on the market. 


Where a standard model is in- 
stalled, juntor will be a welcome 
addition for use in nurseries, 
kitchens, or other rooms. 


These Junior models may be ob- 
tained with metal flares, finjshed 
matt, black, or hand painted and 
grained to resemble various polish- 
ed woods, this work is carried out 
with such skill that it is difficult 
to realise that they are not con- 
structed from the woods they are 


: made to resemble. 
ee eae LEE The Cabinet model is designed for those who prefer a model 
STANDARD LOUD of the hornless type. It is of particularly attractive design 
a a in solid Mahogany. | 
ae re 


Metal horn, black matt finish .. -- £1 15 O 


Metal horn, grained various wood finishes £1 17 6 
—= Cabinet model in Mahogany oi - £4 15 0 


ON) {Q 


la Mer 
Black Ma os rP ae 


Groieed, various pi 
Énishes (S 
£4 6 0 


SPEAK metal. ge 19.a 
Black Hora 
£1 18 


Creined wood finish 
a1 


o 
17 © 
. Cabinet Model ia 

Mahogeny £416 0 


ABE DESPEDE 004 REG HO I SLAE D + OETA EREDE CORTE GOR OMAR D TIT HOGI EE D VA A + 


CHSPAKESSHSOHSKOCHSHSUCHSLOCHSOSHASSHSRHSASEOESSSeoCoCuEsseseasasseedEr SCSCSCHSCSCHOSCHSESSS SDOSOSSS COSHSSASHSSSSOSSHSSHKSSHsHHHSsNsseeaguszcusecedsesooaure 


A. J. STEVENS & CO. (1914) LTD., A.J. STEVENS & CO. (1914) Ltd., 
RADIO BRANCH, WOLVERHAMPTON. Radio Branch, Wolverhampton. 


Telephone : 1748 (7 lines). Telegrams: “ Reception, Wolverhampton.” Please send publication No. 118. 
LONDON SHOWROOMS : 122/124. Charing Cross Road, W.C.2. 


Telephone: Regent 7161;2. Telegrams: “ Ajaye@sco, Westcent, London.” Name ... 0.6.6 cece eee eee e eee tence eens =e 
GLASGOW SHOWROOMS : 240-250, Great Western Road, Glastow. Address... 2.665 ceeee cece eee ee cence eee e nee . 
Telephone: Douglas 3449. Telegrams: “ Reception, Glasgow. W.W. 20/12/25. , 


ISSUED BY THE PUBLICITY DEPT. AJS. 
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ġ Compiled by the Editorial Staff of a 
5 “The. Wireless . World.” 1 
x Contains over 75 pages of indispensable i 
“ information for all who take a keen in- {$ 
mM terest in this fascinating hobby, including: f 
4 A revised list of Experimental Trans- hi 
4 mitting Stations. Hints for Aerials and in 
a Earths. Efficient Crystal Receivers. h 
Ç Practical One-valve, Two-valve and fi 
= Three-valve Circuits. Neutrodyne and ic 
is Supersonic Heterodyne Receivers. In fe 
z addition —a convenient and well- i 
+ printed diary giving one week at i 
5| an opening. iD 
“i PRICES i 
7 Cloth Edition 1/-, postage 13d. extra. i 
a Leather Case, with pockets, pencil and i 


season ticket window, 2/6. 
ql 2d. extra. 


Obtainable at all Booksellers and Railway Bookstalls 


Postage 


ae J 
ee 


i Published jointly by [ 
i “The Wireless World ” 
= Dorset House, Tudor Street, London, E.C.4, nE 
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A WORD TO HOME CONSTRUCTORS 
~ Fake BZI-WIRING Series Nok ™| 
E Hi Ze EE 


it inf SS 
Sy HUGH 5. POCOCK 
A THREE VALVE 


PORTABLE | 
RECEIVER `j 


Coritaining 


COMPLETE INSTRUCTIONS 
fr WORKING DRAWINGS. 


Tit, WIELE FKE, LTD i 
iz åJ) HENRIETTA STRET Wives 


Vols. E 
LV EESAN 


2/— each. 
By post 2/2 


Why Worry? 


—about working 
out circuits when 


EZI-WIRING 


S i 
give you complete working instructions, detailed measure- 
ments and explanations of the components. necessary for 
building highly-efficient sets at very moderate cost. A four- 
colour wiring diagram enables you to build the set without. 
any possibility of incorrect wiring. ‘ 
N 1 ‘A Three-Valve Portable Receiver: by Hugh S. Pocock 
0. & This receiver can be used in any situation with a tem 
aerial or with the frame aerial incorporated in the receiver itse 
N 2 A Three-Valve Receiver: by F. H. Haynes. The tuning 
Oo Se arrangements of this receiver are self-contained. All the 
B.B.C. Stations are, therefore, within. the range of this receive. 
when used in conjunction with an outdoor aerial. 

. A Two-Valive and Crystal Reflex Receiver: by W. James 
Reflex receivers are capable of giving a very high degree or 
amplification per valve. This two-valve and crystal reflex 
receiver, unlike many reflex receivers, will be found perfectly 
stable in operation, and will be capable of giving Joud speaker 
strength within a radius of thirty miles of a main B.B.C. station, 
A Four-Valve Combination Set: by W. James. A four- 

ve receiver of this type is ideal for general reception both with 

phones and a loud speaker, Switches are provided so that 

two, three or four valves may be used at will. An entirely new 

principle is used to cut out the H.F. valve, no switches being 

employed. ; 
Price 2/-— net each. 


No. 3. 


No. 4. 


By post 2/2 each. 
` Obtainable from the publishers of "The Wireless World” : 


-ILIFFE & SONS, LTD., 
Dorset House, Tudor Street., 
LONDON. E.C.4. 
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VIRELESS WORLD 


AELSBY 


CONDENSER 


_ We have manufactured the genuine Mansbridge Condenser as originated 
and patented by G. F. Mansbridge, Esq., for over 20 years, and were one 
of the first concerns to take out a licence to manufacture under 
Mr. Mansbridge’s patents. 
The manufacture of reliable Condensers, however, presents innumerable 
difficulties which can only be overcome by careful research and expe- 
rience. The genuine HELSBY Mansbridge Condenser, as supplied to 
various Government Departments, is the result of over 20 years’ 
experience, and is unequalled for accuracy and reliability. It is supplied 
in a neat black japanned metal case, plainly stamped with 
its: capacity, and is fitted with suitable terminals for either 
screwed or soldered connections. 
The words MANSBRIDGE CONDENSER re plainly 
marked on each condenser. 7 


British Insulated Cables Ltd., 
HELSBY, near WARRINGTON. 
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The PELICAN UNIVERNIER 
puts all other Geared Devices in 
the shade 
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makes all the difference to 
the results obtained from 
your receivers. Consider 
the Watmel Variable Grid 
Leak. Not oniy does it 
allow you to apply the 
exactly correct grid leak 
value to your detector 
valve, but by virtue 
of its ingenious con- 
struction ensures 
that value being 
maintained. And 
then the Watmel 


he correct grid leak foravave 


Fixed Condensers — built 
ina different way to elimi- 
nate edge losses, no wax 
is used in their construc- 
tion. Mica sheets securely 
clamped between theplates 
render it impossible for 
the capacity to vary. One 
mmm hole fixing is provided. 
ms For trouble - free 
results always use 
WATMELPRODUCT3— 
the famous Vari- 
able Resistances 


CAHILL & CO. Ltd. ESETE 


a ae meets 
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o : 
Telephone: 7990 Clerkenwell. 
(Green Knob) = Lancashire and Cheshire Representative: Mr. J. B. 3- 
3/6 Levee, 23, Hartley Street, Levcnshuline, Manchester. 


A statement which you can prove for yourself by = 
replacing your present tuning controls with the LYA 
Pelican Univernier. The marvellous selectivity and 
ease of control which the Pelican affords is a ren Fixed 
revelation in accurate tuning. It et easily and ‘5 to s megohms Condensers 
ickly be sti any ordinary dial o : ‘00005 to ‘002 
quickly be substituted for any rdinary dia n 
condensers, variometers, or tunable transformers. Anode Resistance 2/6 
(Red Knob) . : 
; §0,000 to 100,000 0024 6 006 
From your dealer, Price 6/- each. ohms 3 
3/6 WIRELESS CO., LTD., Combined aris 
e9 e9 
10,000 Eo = 332a, Goswell Road, London, E.C.1. many ani 
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MUNIN MT 
— The 


Tudoradio 
Mains 
Unit — 


p for D.C. or A.C. Mains 
(from 100 -250 Volts) 


entirely replaces the 

H.T. Battery, and sup- 

plies a perfect source 
'of High Tension 

current. from both 

ALTERNATING and 

DIRECT CURRENT - 
MAINS, with an 
output of 20-50 mill. amps. at roo-r1o volts. 


The Tudoradio Mains Unit costs less and is 
much smaller than a good H.T. accumulator and has 
none of its faults, and requires no maintenance, 
' Owing to the extreme smoothness and constancy of 
supply the volume and tone from your set must be 
improved. - . l 


Absolutely safe — fully guaranteed. 
Money refunded if you are not satisfied, 
The Tudoradio Co., Ltd., 
Tudor Works, Park Royal, N.W.10. 
‘Phone: Wembley 41. 


MMM MMM MMM MMT 


use. 
D.C. Unit 83 10 0 
A.C. Unit 86 00 ; 


 Wirëless COUPO 
t- World for — 
“HIDDEN ADVT.” COMPETITION 


This coupon is available until Monday, 10 a.m., Jan. éth, 1926 


I S the above solution subject to -the published 
rules. 


THE WIRELESS WORLD 


DECEMBER 30TH, 1925. 


“ Here’s CLIX in double harness,” 


says CLIXIE 


“ Wherever there's a possibility of a short- 
circuit being made by the contact of two 
independent plugs, there's the place for a 
CLIX TWIN PLUG,” says IE. 


y “ Each of these TWIN PLUGS consists of 
two CLIX plugsockets complete with insu- 
lators and locknuts and harnessed with a 
` double insulating link. You'll find them 
most effective in H.T. and L.T. battery 
connections, input and output connections, 
and multiphone applications. 


ea ae is the a of cad erhet 
- 1A, it might seem enough to lin 
“Cc LIXIE” any old couple and call the result a CLIX 
TWIN PLUG; but it isn't good enough 
for us. The two plugsockets are gauged 
up together to the last thousandth of an 
inch: the Siamese Twins are strangers in 
comparison |" 


Are you well connected ? Try 


CLIX 


l Retail Prices: 
a CLIX with 

i Locknut, 3d. 
t CLIX Adapter 
¿ with Locknut, 2d. 
p CLIX Insulators 
2 (6 colours), 

i d. each. 

2 CLIX Bushes 

x (6 colours), 

8 - pair. 

3 CLIX Twin Plug. 
i 


complete 1/- 
= 


The Electro-Link with 159 Uses 
AUTOVEYORS LTD., 84 VICTORIA ST., LONDON, S.W1 


VININ PAPA SIA GINGINGINGINGINGIAS 


= 


Bracket for back- 
of-panel mounting, 
2d. each extra. 


VALVE HOLDER 


Gives perfect insulation, brass sockets almost 
entirely air-spaced, minimum capacity effects. 
One-hole‘fixing to base board, or above panel: 
easily mounted below the panel. 

Complete with soldering tags and fixing bolt. 


= ATHOL ENGINEERING CO, 
i MANCHESTER, 


: : ; 
full of interest! 
Every month you will find many in- 
teresting articles and illustrations in 
the pages of “CONQUEST.” It is 
a magazine which keeps you well- 
informed of all the progress and 
discovery of the years we live in. 

ONE Subscription: 14/- per annum, post fres. 


ae UEST 

MONTHLY. 

oe your MAGAZINE OF PROGRESS, ` 
opy. INVENTION & DISCOVERY 


Publishers: ILIFFE & SONS LTD., Dorset House, Tudor St., London, B.C. 
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SHORT WAVE 


LOW LOSS 
COILS 


These coils have tit 8 \ 
been designed for SEPNHIHN Se AW i 
exacting short $g | AVAL 
wave work. In TEIE] 
addition to special 
short wave sets, 
they can be used 
with ordinary re- 
ceiving sets, and 
there will be no 
difficulty in getting 
down to the low 
wavelengths. 

KDKA. Pittsburg on 64 metres 
can be easily received during the 
winter months any time after 
11.30 p.m. They have a very low 
minimum capacity with negligible 
losses, but are exceedingly strong 
and rigid in construction and well 


finished. 


ta 


T No. 1 


Consisting of four 


AKE up your Super- 


No. 9 25/80 Metres.. 3/3 SET of THREE Intermediate Trans- ; 

mta gfo n o MOL SE da lomen Oielo sonic Heterodyne 

= coma oie al ee RER coupler and Blue Receiver from Neutron Com- 
If any difficulty write direct to:— rnt. ponents, which ensure perfect 


STRATTON & Co., Ltd., Bromsgrove Street, 
BIRMINGHAM. 
TRADE ENQUIRIES INVITED. 


Sek 
ote 


J rf : 
bis ie alts 
x i Taon 
« ER 
Tia ry 


ONG weeks home from 

school at this time of the 

year are apl to drag, 
but the wise parent will select 
Xmas presents which will pro- 
vide interesting and instruclive 
occupation during this period. 
Wireless is the most fascinating 
hobby, both for young and old 
boys, and is surprisingly inex- 
pensive if components are care- 


fully chosen. 

The Formo Range of Radio Com- 
ponents are unequalled for perform- 
ance, quality, reliability and price, 
and can be purchased with every 
confidence. 

Special arrangements have been 
made to deliver Xmas orders 


IDEAL XMAS GIFTS 
FORMO COMPONENTS 


SEND AT ONCE FOR DESCRIPTIVE LEAFLETS. 
IMMEDIATE DELIVERIES. 


Ever Popular both with the advanced Student and the Beginner 
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£6 -15-6 


KIT No. 2 


As above with the 
addition of two 
Neutron Low - Loss 
Condensers ‘0005. 
Drilled and engraved 
panel and base-board. 


£10 -19-6 
KIT No. 3 


As Kit No. 2, with 
addition of two 
Neutron L.F. Trans- 
formers, four Neutron 
Rheostats, one Poten- 
tiometer, and two 
Dubilier Fixed Con- 


densers. 
£14 -16-6 


Cabinet £2-5-0 extra. 
Frame Aerial — Rigid 
and Collapsible — can 
ako he supplied. 


working, and are assembled with 
the greatest ease. 3 

The kits include special Transformers 
designed for an intermediate wave-length 
of 4,025 metres—which is found to be the 


for avoiding interference har- 


monics. The Oscillator-coupler is of high 


efficiency, mounting direct on the panel; 
the Variable Condensers are the Neutron 
Low-Loss Square Law type, with brass 
vanes—one hole fixing. 

Each kit is supplied with full size Blue 
Print. Every item in the kit is fully 
guaranteed. 


EQ|RO 


‘TRANSADYNE KITS 


‘supplied by all Radio Dealers. In 


case of difficulty sent post free if 
you supply your Dealer's name to 


NEUTRON DISTRIBUTORS, 
Sentinel House, London, W.C.1. 


Product of Neutron Lid., Manufacturers of 
Neutron Crystal, 


D by return. 
The Formo Shrouded Trans- The Formo Perfection Trans- 
former (illustration) .. .. 10/6 former 3 . 21- 


The Formo Portable Aerial .. T6 
Wavelength Condenser with The Formo Base Board 
200 to 1 Micro-Vernier Dial 17/6 Brackets, per pair .. .. 4- 


Each a most desirable present. 


eThe FORMO Company, Sain 


ood, N.W.2 
(Arthur Preen & Co., Ltd.) *Phoae: Hamp. 1787. 


Manchester: Mr. J. B. Levee, 23, Hartly Street, Levenshulme. 
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‘THE JoY OF THE GENUINE EXPERIMENTER 


The Radio 
EXPERIMENTER’S 


Handbook 


THE RADIO in. ` two. Volumes 
: EXPERIMENTERS ! By Philip R. Coursey, B.Sc., F.inst.P. 


TED <S Q The true pleasure of the genuine wireless experi- 
4 a ' eT] 


menter is found in designing and building a set 
which will fulfil his own particular requirements. 


These two volumes furnish all the information 
necessary: they explain the principles of wireless 
telegraphy, and constitute a reliable guide to working 
practice. Get your copy to-day! Second edition, 
revised and brought right up to date, now on salg. 


BY PHILIP R.COURSEY H Price 3/6 net, per volume. By post, 3/10 each. 
‘ i oe 
i Part One deals with the Part Two is devoted to data 
d, General Principles underlying and actual quantitative 
the design of radio receiving design. 
equipment. 
PUBLISHED BY awit} : ó 
THE WIRELESS HENRIETTA STREET.. i Obtainable from the Publishers of '' The Wireless World.” 
PRESS- LTD LONDON. W.C.2 HA w.W.5 
net 7 i MU D 
each Mm ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4 


Pai 


volume, 


This book should be 
your wireless guide 
and companion 
throughout the coming 
year. 


THE 
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a AND EXPERIMENTERS 3 WIRELESS. 
1926 ANNUAL 


A volume of particular interest to every wireless enthusiast, | F E i ERRIMEN TER. 
containing amongst a mass of other features the following -` 
special items: 


CALL SIGNS of ALL AMATEUR TRANSMITTING STATIONS 
in Great Britain, France, Holland, Germany, Sweden, Finland, 
Italy, Spain, South Africa, India, Australia, New Zealand, and 
South America: REGULAR TRANSMISSIONS (Morse and 
rarphony) RECEIVER CIRCUITS (16 Pages: of diagrams and 

LOSSARY OF TECHNICAL TE S: CLASSIFIED 


PRICE 2/6 net. BY POST 2/8} 


Obtainable from all booksellers or direct from the offices of 
ee The Wireless World,” Dorset House, Tudor St., London,E.C.4 


ODEDOSEDPOSUCUPOSONENGGOGVOEOVOCCCCOEIOOGOCEGGGFCGOENOOVOGEGENCVAOAPAGCONONAANSERNGNONSRDGONaa LONDON 


LIFTE & SONS ITD 


AGO Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention, 
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EXPERIMENTAL 30,,°%0%0 
APPARATUS to usand we will 

make it for you. 
Complete Transmitting Sets or 
parts made to specification. 
Short Wave Sets a speciality. 
Low Loss Coils. Inductances. 
Condensers of all kinds. Panels 
engraved. 


- NOT REQUIRED 
H.T. Batteries, L.T. Batteries anu Aocumalators (or distortion) 
THE NEW ELVIN MAINS 38-valve RECEIVER. 
This set is worked direct from the Electric Light Maina and ia 
the most perfect set yet manufactured. Plugin on the nearest 
Lump Holder, Switch on and you gel London or Daventry. 
: Deposit 45/~, 11 monthly payments of €5/., 
Lon Card and Ilustrated Catelogue FREE. 


DIRECT OR 
ALTERBATING 
CURREET 


SERVICE 
QUALITY 


N. V aD PRICE 
EBBER £99.14 SE TUENA 
VALE ROAD, OATLAND PARK, — ia = —_ 
WEYBRIDGE. 


PUGH’S WIRELESS, 95-101, Holloway Road, LONDON, N.7. 


THE NEW TYPE O'KEEFFE COIL IS THE VERY LATEST AND 
WITHOUT DOUBT THE MOST UP TO DATE! THERE IS 
NOTHING LIKE IT ANYWHERE! WHY? 


BECAUSE THE O'KEEFFE COIL 

i all important claims made by 
other Makers of Repute; but, in 
addition, has the following essential 
and important advantages : 
UNIFORMITY of size (irrespective 
of Wavelengths). 


Smallness and neatness of design: 
they only measure 2}”x 2", and 
weigh 1} ounces. 

lf you cannot obtain your 
requirements from your 
usual Suppliers, write direct 
to the Sole Concessionaire : 


A. VANDAM, 
Caxton House, W. 
London, 8.W.1. 


GUARANTEED GENUINE EBONITE 


Noted for perfect insulation. Insist upon PARAGON 
Panels properly cartoned and sealed. Ask ‘your dealer, 
but if you experience any difficulty in obtaining supplies, 
write direct, giving dealer's name, to 
THE PARAGON RUBBER MANUFACTURING CO. LD., The 
SCULCOATES, HULL. smallest coil with 


the greatest: efficiency. 


a . | THE EAR SAYS- 


99 
REG? 


REOS When you hear the ‘‘Hearthside’ 
No bits of bent tin or ‘neak 
FLOG & SOCKET | esis or eaeeeed acs. Speaker demonstrated, when 
FOREST TERMINALS Te casos make you listen to that full volume, 
TE liabl echanioal ` ‘ at ri 
TOR ALL WIRELESS sain Wilds hen boca crystal clear tone—your ear will 
BRITISH MADE Mevuai=” cate wa tell you, ‘‘ that’s the Speaker for 
à Size paper you.” Full size results—half 
gs fiit upon size cost. 
the genwine . ` 
swpply send article Send P. C. for Free Catalogue. 
to . 
geod 6”: General Radio Co. Ltd., 235, Regent St. W.1 
W. J. EACH 
CHARLESWORTH, Post tree. 
88 & 89, Aston Street, 
BIRMINGHAM. 


— Retablished 1897 


Made in Red, Bleck, Pale 
Blue, Green, Reyel Blue, 
Amber, Yellow, Brown. 


gE No More oy 
Burnt-Out Valves f 


if you use a 


“CAN'TCROSS" 
CONNECTOR 


(Patent applied for.) 
Consists of a plug element for fitting 
to panel to replace the usual H.T, & 
L.T. Terminals. The socket element 
corresponds to the plug element, and 
is arranzet to receiv the neces ary 
leads from the respective Dattlerics. 


z Ta SHORT CIRCUITS IMPOSSIBLE. 
aN \ ACTS AS A DISCONNECTING SWITCH. 
EASILY FITTED TO ANY SET. 


/ BURWOOD 


| A e7 ANTI - CAPACITY VALVE HOLDER 
for Baseboard Mounting. 


EFFICIENT, SIMPLE & CHEAP 


This highly efficient Valve Holder has a 

minimum of capacity between the sockets. 

Wiring is facilitated by the provision of 

Yong radial soldering tags. The ni kel 

1 I3 plated parts are mounted on a base of best 

Of ell dealers or by poet direct, polished ebonite, in which two holes are 
Refuse unboxed websites, Grilled for fixing purposes. 


Adaptable to all Circuits. 5 
Example wired as follows: 1.8.7.1. 2.4.7.2. %Terminal5/-each 5 Terminal 6/-ea0h 
7 Termisal }/- each 


Write for our Catalogue. BURWOOD Products are GUARANTEED. 


Burwood (Concessionaires’ Ltd., 41, Great Queen Street, W.C.2 
and at 89, Oxford Road, Menchester. 


3.H.T.3. €A.7.— 5.57.4 6.2.7. — ja 
Post Pree on recetpt of Postal Order and Dealer's name ftrom— 


6) J. & W. AA 22a, Virginia St, SOUTHPORT Q 
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MISCELLANEOUS ADVERTISEMENTS. 


22 ADVERTISEMENTS. 
NOTICES. 
THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 


12 words or less, 3/- and 3d. for every 
additional word, e.g., 18 words, 4/6 ; 24 words, 6/- 

Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire ‘‘copy”’ is repeated from the 
previous issue: 13 consecutive insertions, 5% ; 26 con- 
secutive, 10% ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted up 
; . FIRST POST on THURSDAY MORNING (previous 

to date of issue) at the Head Offices of 
World,’’ Dorset House, Tudor Street, London, E.C.4, or 
on NESDAY MORNIN RNING at the Branch Offices, 

Guildhall Buil 


Hertford Street, ventry ; dings, 
Navigation Street, Rae, 199, Deansgate, Man- | 


A aoii that arrive too late for a particular 
— will automatically be inserted in the following issue 
ses Erann ar m by instructions to the contrary. Al 

this section must be strictly prepaid. 
ostał Orders and Cheques sent in payment for adver- 
Par’ should be made om ie a payable to ILIFFE 
& SONS Ltd., and crossed Notes, 


= -—— Treasury 


being untraceable if lost in transit, should not be sent as 
remittancos. 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers’ 
errors, although every care is taken to avoid mistakes. 


NUMBERED ADDRESSES. 

For the convenience of advertisers, letters may be 
addressed to numbers at “The Wireless World” Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box ooo, c/o “ The Wireless World.” Only the 
number will appear in the advertisement. All replies 
should be addressed No. ooo, c/o “ The Wireless World,” 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes ; 
tn all such cases the use of the Deposit System ts recommended, 
and the envelope should be clearly marked “ Deposit 
Department,” 

mae DEPOSIT SYSTEM. 

Readers who hesitate to send money to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit Want? If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 

The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
mtist be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the | 
amount to the depositor. Carriage’ is paid by the buyer, | 
but in the event of no sale, and snbject to there being no | 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. fe 
all transactions up to £ro, a deposit fee of enarged ; 
FEE over {to and under £50, the fee is 2/6; over 

£50, 5/-- All deposit matters are dealt with at Dorset 

House, Tudor Street, London, E.C.4, end cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 


inxs SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 
A New Service to our Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, caa 
do so by means of the Deposit Systetn referred to above. 

The person desiring to sell, in sending us particulars for 
Ins advertisement, will in every case make use. of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, viz 
in the case of Marconi Patents the amount should be 
calculated at 12/6 per valve holder. 

If the purchaser is satisfied with his purchase, the sum 
realise] will be forwarded to the seller, Jess the amount 
due in respect of royalties, which amount will be paid by 
“THe Wireless World ' to the owners of the patents 
concerned, and a certificate will be banded on to the 
purchaser of the set. 


FOR SALE. 


Se 


\ OOD Horns, with and without castings. 
Ilustrated list.—Maddison, Manufac- 
turer and Patentee of * The Allwoodorn,”’ 2a, | 
Ronald’s Road, Highbury, N.5. (1347) | 
” eee “ Ever-Ready Grid Bias Battery | 
kJ Holders. Post free, 73d.—A. G. Brine, 
732, Lea Bridge Road, ‘'Levton, Evro: (1442) | 
A62 Mention of “ The Wireless World,” 


For Sale.—Contd. 


miles loud-speaker range on the 
Miracle 2-valve set. 72s. 6d. plus 
royalties. List free.—World’s Wireless Stores, 
Wallington. . (0008) 
ORSE Telegraph Instrument with Sie- 
men’s Relay, Burndept Ultra JIT. with 
H.F. Panel and Tuner, 12in. Induction Coil. 
What offers ?—Apply A. B. C., this office. Can 
be inspected in the City.—Box 6319, WIRELESS 
Wor-p Office. (1441) 


MISCELLANEOUS. 

HARGE Your Own Accumulator.—Send 3d. 
stamp to-day for lists of our small gas 
and petrol engines and dynamos, and complete 
charging sets, from 20 to 160 watts.—Tom 
Senior, Cleckheaton, Yorks. (0013) 
ECOND-HAND Apparatus taken in 
part-purchase of new ones. Leading lines 
supplied.—Wharton, 9, Victoria Street, West- 
minster, (1412) 


W. Agent, 29, Southampton 
V.C.2. ‘Phone: Holborn 672. 
ATENTS and Trade Marks Obtained.— 
H. T. P. Gee, Patent Agent, Member 
R.S.G.B., A.M.I.R.E., 51-52, Chancery Lane, 
London, W.C.2. |’Phone: Holborn 1525. 
(0001) 
Trade Marks. — Inventions 
Advice, Handbook, and Consultations 
free.—B. T. King, Registered Patent Agent, 
146A, Queen Victoria Street, London, E.C.4. 
(0002) 


400 


PATENT AGENTS. 
BRYSON, B.Sc., Chartered Patent 
Buildings, 

(1297) 


ATENTS, 


REPAIRS. 
H SADPHONE Repairs. — Rewound, re- 
magnetised, and adjusted, lowest prices 
quoted on receipt of telephones. Delivery 3 


days.—The Varley Magnet Co., London, 
S. RS. (0007) 
RANSFORMER Repairs. — Rewound te 
original efficiency and guaranteed 12 
months 4s., post free. Phones 3s. 6d. Trade 
supplied.—Transform, 70a, Longley Road, 
Tooting. (0011) 


BOOKS. 
OOKS You Want.—Foyles Can Supply.— 
Immense stock, second-hand and new, 
every conceivable subject. State requirements. 


21 catalogues issued. Books purchased.— 

Foyles, 121, Charing Cross Road, W.C.2. 
(0004) 

PATENTS, DESIGNS anD TRADE MARKS, 


J. S. Withers & Spooner. 


CHAKTERED PATENT AGENT 


Grams :—‘IMPROVABLY. 
Hors., Lonpos.’ 
TF hon. :—480 HOLBORN 


Brar Hovar, 
561 & 52, Cuancrry Lays, 
Loxvos, W.O, 


PROMPT REPAIRS 


TO HEADPHONES 
TO LOUDSPEAKERS 


Rewound to any Resistance, Remagnet- 
ised and made equal to new, Prices 
Quoted on receipt of Instruments. 

Rapt wae 
EST. 27 YEAR}. 
“PHONP: 
wootwicn 888. 


First Class Workmanship only 


THE VARLEY MAGNET CoO., 
WOOLWICH, S.E.18. 


when writing to advertisers, 


| CERTS, 
LO 


— 


Bune Sait 3 
PA Q| ELS 


Let our valve making plant repair your broken 
or burnt-out valves efficiently and promptly 
(most makes) Amplification, radiation, and 
current consumption guaranteed same as new. 
Bright emitters §/. “D.E.'s” (2and 
3 Y. types) 7/6. Radions Ltd. — 
l Bollington, nr. Macclesfield i hea. 


| Largest Vaive Repairing Firm tn 
le eo hem the world. List Free 


carrying heavy batteries to the charg- - 
ing station. Let us send you our 
free book on Charging Batteries at 
Home. This is easily accomplished 
with the right equipment, which 
is quite inexpensive. Before megh 
ing any system of charging, write 

for free book explaining all methods, 


THE CARPAX COMPANY LTD», 
312 Deansgate, Manchester. 


DON’T 
KILL 
YOUR- 
SELLE 


` 


WIRELESS CABINETS 


8 x - Panel polished oren type 4/-& 5/3 
9 x6 ” v ” ” 4/6 &5/9 
10x8 n z » o (8 & 7/6 


Send for full price list of Slopers 
American Type. Bureau Type, &c. 
From 


Old Compton St. 
N, W.1. 


Ja) 
Co | Lhe 
In Beautiful Polished Mahogany or Oak— 
& SENT ON APPROVAL. De Luxe Models 
—Parlour Model:, etc., from 25/~ to £5. 
| Crystal Cabinets trom 1/6. Any size MADE 
TO ORDER. Designs and Lists Free. 
i Estimates per Return Post. Panels and 
Accessories Post Free. 


Send to actual Makers : Pickett Brothers, Members 
| B.B.C. (W.W.) Cabinet Works, Bexley-heath. ~ faf 


HANDBOOKS. 


There js a handbook for every phase of Wireless. 
Send a post card for the complete list of books 
published in conjunction with 


“THE WIRELESS WORLD” 
Dorset House, Tudor St., London, E.C.4. 
W.W.2 
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EVERY WEDNESDAY —— 3d. 


Publishers: ILIFFE & SONS LTD., Dorset House, 
Tudor Street, London, E.C.4. 
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EEEE EE EEA ELECTRADIX RADIOS 


Have opened a large City Showroom at 218, UPPER 
THAMES STREET, E.C.4, and are selling an enormous 


| stock of Radio and ‘Electrical Goods of the 
highest grade—Marconi, Siemens, Sullivan, Brown, 
aoe e |} Western Electric, at bargain prices. Send 4d. for 
b illustrated catalogue and price list. The Stores at 
GRAP |} 9, Colonial Avenue, Minories, contain tons of goods 
| > aora penea to save removal. Callers only. 
The Journal for Everybody with a Camera- COpuonp AVENUO 4160. 
; NEW WESTERN ELECTRIC LOUD SPEAKERS. 
Complete with Cord in Makers’ Sealed Carton, 20/-. 


YOU want 
the BEST 


when buying ceil holders. 
Ask for “Lotus” and 


f 


, , k Cheaper than elsewhere. u 
"OU can get far more pleasure ai a TREO cI sou will get the best. 
í and profit from your camera Gm “THE CATALOGUE. THAT SAVES 


YOU POUNDS.”’ 
Its scope ranges from a 5s. pair of 
British Headphones or a 12/6 mill- 
ammeter to a 30,000 volt Generator, 
and covers all requirements. 
lf you cannot call and imspect goods 
in our showrooms between g a.m. and 
6p.m it will pay you to send 4d. 
for our catalogue at once. Goods 
promptly despatched all over the world. 


ELECTRADIX RADIOS 


218, Upper Thames St., London, E.C.4; 
9, Colonia! Avenue,E.1. 


if you take advantage of the 

- practical guidance which “ The 
- Amateur Photographe: ” gives to 
its readers every week. The 
experience of recognised authori- 
ties in the photographic world is 
at your service. 


EVERY camera user is catered adler Cav ete ee eames ame 
for. There are features of parti- Address a" Post Orders to City Showroom: 
cular interest to the beginner, MAS, Deer Tens Teat, A 
such.as the weekly “ Practical 
Lesson,” and the regular critical 
“causerie upon selected readers’ 
prints by “The Bandit.” The 
advanced worker and pictorial |H T, Accumulators— 


hotographer find encourage- , 
ment pr interest in aries 60 Volts 37 G 
dealing with new and improved 3 Actual Amp-hour 
apparatus and the various 
methods of working. A oS oes; 
~ AFOUR-page art supplement in | E “i š r: 3 er pan 
two colours, containing reproduc- | W SE ws ONAN 


tions of some of the finest pictorial | 
work of the day, is included 


“LOTUS” 


COIL HOLDERS 


are made from Bakelite mouldings | 
with nickel-plated fittings; they 


every week | MONEY RETURNED IF NOT SATISFIED, ere an ornament to any set 


and they give the best resalts. 


| Obtainable only from: 


ACCUMULATORS ELITE, 31, Waterhouse St., HALIFAX 


Trade Suplied i aii TESTIMONIAL. 


SERSAN = r . = “Ishould like to take this opportuni 


youz col hoidet. I can now, without 
| 3 | TH, Loy oiler alteration in my set (Det 


receive 6 stations with compara- 
ested 


tive ease, where before, tuning in of 3 
low-loss THERE ARE TWO TYPES 


REGULAR competitions for 
beginners, advanced workers and 
slide makers are among the con- 
spicuous activities of the paper. 


SUBSCRIPTION RATES: 


Home, 17s. 4d.; Canada, 17s. 4d. 
Other Countries Abroad, 19s. 6d. | 
per annum, post free. 
| 
| 
| 


was an achievement.” 


OF LOTUS COIL HOLDERS 
Of all Newsagents enser : 
È conde nsers For . Outside Panel Mounting, 
EVERY WEDNESDAY, pear hace a a Two-way 7/-, Three-way 10/6. 
ping yea pe dad For Inside Baseboard Mountin 
work plump for Ericsson 8 
3d. Teated Condensers. They're with 6 inch Handle, Two- 
Seng appa tog way 8/-, Three-way, 12/6. 
ee er eee ee E tm aid zero, Stout vanes aci arately 
= bd paced — engineer - built all oram 
: A FREE H through. They pull ae The Verler Movement is cca prente E 
: Specimen Copy : E R reduction of 8 to r. 
e : nna nlates E 
s will be sent on request. ° one ADE PINUS: MOVING BLOCK cannot fail. 
cB mwncenccesanucazancannnssscuseucouccanal Prices: Write for lists to-day. 
The BRITISH L.M. ERICSSON 


»5 10.6 g. Co 


onio om toe tosis | GARNETT, 
7 WHITELEY & Co., Ltd. 


ESTED Lotus Works, Broadgreen Road, 
CONDENSERS LIVERPOOL. 


Proprietors: | 

ILIFFE & SONS LIMITED, | 
Dorset House, Tudor Street, | 
LONDON, E.C.q4. | 
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Advertisements for “ The Wireless World ” are only accepted from firms we. believe to be thoroughly reliable. A463 


N 


f s 


24 ADVERTISEMENTS. THE WIRELESS WORLD DECEMBER 30TH, 1925. 
. ~ INDEX TO ADVERTISEMENTS. 


l PAGE PAGE PAGE 
Accumnlators Elite ... ... sie niy .. 2 “ Experimental Wireless ” we wwe e 6 Pugh Bros. ee, eer .. 21 
Atħol Engineering Co. save ahs sale .. 18 YWerranti, Ltd. a ate oe ot Radio News Bureau, I Ltd. es “ee 
Antoveyors, Ltd. ae ~ ae .. 18  Finston Manf. Co., Lid. an T y ... 94  Radions, Ltd. age i nee .. 8 
Barton, J. & W. | ye K naar Per So .. 21 Formo Company ~ 19 Reflex Radio ... sy ike nan bag EY soot 
Brandes, Ltd. ... azk sa ae ies .. (WY Fuller’s United Electrio Works, Ltd. Cover iii. Ripaulte, Lti. eg os 
Bretwood, Ltd. l » å Garnett Whiteley & Co., Ltd. ... 23 Rotax (Motor Accessories), Ltd. 
Britten, Insulated & Helsby Cables, Hata. z A General Electric, Co., Ltd., The...  .. 104% Su Siemens Brothers & Co. (1914), Ltd. ee 
British Sangamo Co., Ltd., The.” ... Cover ii. Graham, Alfred, & Co.” Oe Oe. pee ee asij, Lid as 
easy ps fouveasionaires), Ltd. oe. ae F Igranio Electric Co., Ltd. awe we 8 Btratton & 6, Ltd. s w 19 
Carpax Co., Ltd. a uate os ie .. 2 Lissen, Ltd.’ ss ry ive 12 Taylor, J. H., & Co. 43 si Mae “gt . 7 
Caxton Wood Turnery Ca: a ji 7 Sa London & Prov, Radio Co. one ots e. 2 Telegraph Condenser Co., Ltd, a . 4 
CERTS. ... bt Ba vm . 9. Lowenadler, F. W. . eee eee .. 2 Trader Pub. Co., Ltd. ... ee DN, Cover iti. 
Oharlesworth, W. J. “ o1 Marconi hone Co., Ltd., .. 9,  Tudoradio Co., Ltd., The ... Ra zA .. 18 
Chloride Electrical Storage Co Ltd., The . ie -Maywood Eng. & “et Co., Ltd. anc 24. Vandam, A. fea. wee. d sa 21 
Christio & Hudson, Ltd. ie a Meso Vick Bupplies a ča. Lia whee ii. Varley Magnet Co., Ltd. |. e.. 23 
Clarke, H., & Co. (Manchester), Ltd. ae 39 para) oleas Bervice Co., S Watmel Wireless Poo Ltd., The ee. eg AT 
Cleartron Radio Ltd. < M Neutron » 19 Webber, RE V., a ae .. 21 
Dixon, Leslie, & Co. . .. —.. 23 Paragon Rubber Manf, Co., Ltd. The ~. 21 Wilkins & a ri N, tia es. aw aG 
Dubilier Condenser Co. (1925) Ltd. $8 Pickett Bros. ... sf ... 23 Withers, J. x Spooner.. ity a .. 2B 
Edison Swan Electrio Co., Ltd. 5 Pleasance, V. R. .. et ap zis .. . ° Wootten, F. Lia. iii tis ax 


Batteries- 


#MAYWOOD 


H.T. and L.T. SUPPLY UNIT 


Patent No. ZH 


241614. ow 
a SSEAT 
Pick Your Programme from afar off with the 
-L & Fine tuning 
worm & pinion 


Coil Holder ‘| FTILAME a 
zu feet nero! meme | ON’ BAKELITE MOULDINGS || SENSTAT Sit HIME E yar vea 


Simple to operate, requires no alterations to radio set, and 


the tuning in of distant stations and “ripple” of the l smoothed 
sure, easy and definite. If unable 7 ohms = = 2/3 oa Te anil less than H.T. and ed Lit’ batherien to ron, aad 
1o oman ra lly, ae free 15 ohms ans = 2/6 can be connected to any convenient lamp socket or wall plug. 
oil Holder saan = Two Variable H.T. Supplies provided on all H.T., Unita. 
now reduced to.......... 8/ 6 30 ohms 2 / 6 Made m thras Moi = 
LONDON & PROVINCIAL FINSTON MANUFACTURING CO. LTD. Model $7 only) iso 
) RAD TD., 45, HORSEFERRY ROAD, LONDON, S.W. nee Ii 
31, Colne Lane, Colne, Lance. - VICTORIA 1644 eee partcslers may be ked froni vow adie Dadir y Hen 
aa a a E O SEE E E A E bE E EOE 


Manufacturers :— 
BRITISH MADE :: ||| THE MAYWOOD ENGINEERING & 


ELECTRICAL MFG. CO. LTD. 


17, THURLOE PLACE MEWS, SOUTH KEWSINGTOE, 8.W.7. 
Phone: Kensington 7783. 


The Home Constructor’s The Amateur’s Book of 


Wireless Sets Wireless Circuits 


by F. H. Haynes. by F. H. Haynes. 

Assistant Editor of ' The Wireless World and Radio Review,” 

te ge ne rere De ene ne eae Cees The most up-to-date book of circuits published. 
In this book the author introduces some entirely original sets which ; ‘ : : : 
will make a strong appeal to the home constructor, on account of the It contains II7 practical circuits for reception 
simplicity of construction. Easy-to-understand working drawings are ae i ‘ae 
given, with practical circuit diagrams, together with a sufficient and transmission, with notes and descriptive 
explanation of the underlying principle for the reader to obtain a 
thorough understanding of the construction. matter. 

PRICE 1/6 net. By Post 1/9. PRICE 3/6 nel. By Post 4/-. | a 


Obtainable from Booksellers and Wireless Stores ; or direct from the Publishers: 
ILIFFE & SONS LTD., Dorset House, Tudor Street, London,. E.C.4. w.w.20 
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The Paper for Every Wireles 


Wednesday, July ist, 1925. 
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High orLow Amplifying Valve 
4. 6, 8. or 1O ohms 


resistance 


Plain Type 


THE WIRELESS WORLD AND RADIO REVIEW 


JULY IST, 1925. 


a HT 


Dull Emitter 
20 -50 ohms 


resistance 


Detector Valve 
4,68, orlOohms 


resistance 


an 
T) 


Dy) 
4] 


A i 
— » 


"AI 
Fadi ai 


Dull Emitter Type Vernier Type 


There’s a “best value” filament resistance 


If you wish to convert 
your existing bright 
emitter resistance to 
allow the use of dull 
emitter valves, fit the 
Igranic Auxiliary Rheo- 
stat. It provides an 
additional resistance of 


25 ohms and is easy to fit. 


Igranic Radio Devices 
include : 
Honeycomb Duolateral Coils. 
Variable Condensers. Fixed 
Condensers. Filament 
Rheostats. Intervalve 
Transformers. Variable Grid- 
Leaks. Variometers. Vario- 
couplers. Coi! Holders. 
Battery Potentiometers. 
Vernier Tuning Devices. 
Switches. Etc. Etc. 
All carry the IGRA NIC 


guarantee. 


IVY WW W/W WNW) Wan 


for every kind of valve 


F you have carefully studied the literature circulated by the leading 
valve manufacturers you will find that in all cases a “best value” 
filament resistance is specified for every type of valve. To ignore this 

advice is to crab the performance of your valves to a considerable extent and 
in order to overcome the difficulty you should specify Igranic Rheostats. 
Their resistance range is from 4 to 30 ohms, and further resistance of 25 ohms 
may be added by fitting the auxiliary resistance to any type. There is the 
Igranic Vernier Type which is specially recommended as the “ master ” rheostat 
and for detector valves—and the Igranic Plain Type for High and Low frequency 
amplifying valves, each being supplied with 4, 6, 8 or ro ohms resistance as 
required. For the control of dull emitter valves there is no rheostat better 
than the Igranic D.E. Rheostat which is supplied with 20 or 30 ohms resistance. 
They are all built by Igranic craftsmen who are famous the world over for the 
construction of electrical control devices. You will be delighted with the almost 
uncanny degree of filament control which you obtain with Igranic Rheostats. 


The ‘*best value” in rheostats bears the trade mark Igranic. 


149, Queen Victoria Street, London 


WORKS—BEDFORD. 
Branches—BIRMINGHAM : 73-74, Exchange Buildings. Carpirr: Western Mail 
Chambers. GLAasGow: 50, Wellington Street. LEEDS: Standard Buildings, City 
NEWCASTLE: 90, Pilgrim Street. 


Square. MANCHESTER: 30, Cross Street. 


In answering this advertisement it is desirable to mention O The Wireles 3 ; orld. 
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Leaflet V.R.25 gives full information. 
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for your set, you will find it in the 
Mullard Comprehensive Range of Master 


No matter what type of valve you requ 
Valves for perfect rad 


seine 


| | } | i 
tet ee i +- 


S.W.12. 


BALHAM, 


NIGHTINGALE WORKS, 


(W.W.), 


LTD. 
In answering this advertisement it is desirable to mention- The Witeless )World.” 


Advut.—THE MULLARD RADIO VALVE CO., 
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— Every One A Success — 


Firstly because each R.I. component has been 


existing difficulties of the wireless amateur. 


designed to overcome the 


Secondly because each component when put on the market was unique in 
design and is still unique in the quality of its results. 


For whatever purpose you require it there is an R.I. component—and an 


R.I. component is not just an ordinary unit ; 


it is a product built on many 


years experience designed to better in every daai present-day radio reception. 


Printed for the Publishers, ILiFFE & Sons Ltp., Dors t Ho ise, Tudor Street, London, E.C.4, by The Cornwall Press, Ltd., Paris Garden, Stamford Street, London, S.E.z. 


Usitep SBrates—The International News Co., Now York. 
Bstoiom—W. H. Smith & Bon, 78, Marche aux Herbes, Brussels. 

Perth (W.A.) and Launceston (Tasmania). 

Lsora—A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. Canapa—Gordon & Gotch, Ltd., Toronto ; aait ide ae Tomato, Moira 


THE RI. TRANSFORMER, famous for 
its unique sectionalised construction, giving 
the lowest possible self-capacity (only 18 
micro-microfarads), and used by over half 


a million wireless enthusiasts. 


PRICE - - 25/- 


THE . R.I. RETROACTIVE TUNER is 
unique in that it covers a range of wave- 
length from 150/4,000 metres, with aerial 
reaction suitable for giving maximum effi- 
ciency over the entire range of wave-length. 


“Far better than coils.” 
PRICE - - 39/6 


THE NEW R.I. DUOSTAT, one-hole fixing, 
affords perfect radiation and can be used 
with both bright and dull filament valves. 


PRICE - - 7/6 


THE R.L PERMANENT MINERAL DE- 
TECTOR has marked a new era in wireless 
research. Absolute permanency, simplicity, 
and reliability, together with maximum effi- 
ciency, are a few of the reasons why the R.I. 
Permanent Mineral Detector is steadily finding 
its way into the set of every crystal user in the 


country. 
Complete with Metal Brackets and Screws for 
mounting. 


PRICE - - G/- 


Write for R.I. Catalogue free on application. 


I2 HYDE ST NEW OXFORD ST LONDON W.C.. 


Contractors to the Admiralty and all Government Departments. 


Colonia] and Foreign Agents: 


Fraxnce—W. H. Smith & Son, 248, Rue Rivoli, Parie; Hachette et Cie, Rue Réaumur, Paris. 
AvsTRaLia—Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.8.W.), Brisbane (Queensland), Adelaide (B.A) 


New Zeatanp—Gordon & Gotch, Ltd.. Wellington, Auckland, Christeyuréh and Dunedin. 


Bourn Arrica—Central Newe ‘Agency, Ltd. 


yore Vancouver, Victoria. 
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TYPES OF AERIALS AND EARTHS COMPARED 


The 


| Stanfofl Lihrary 


AND 
RADIO |REVIEW 


"EQ 
The Paper for Every Wireless) Amitteur 


Wednesday, Decenther 30th, 1925. 


= CONSTRUCTIONAL ARTICLE 


AIT, 222 Yai WvUtTTrT Wa 99 Copyright. Registered as a Newspaper 
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The x 
“COSMOS” 
SLOW MOTION 
D CONDENSER 


with its ratio of 10 to 1 makes it 


Mica Condensers 


possible to dispense entirely with the 
customary vernier and its attendant 

. Particular stations can be 
logged. Backlash is avoided not 
temporarily but anently and 
movement is smooth, itting fine 
adjustment. This model can also be 
arranged for remote control, as shown 
in the illustration below. Also supplied 
without slow motion feature when the 


condenser is one-hole fixed. Both 


are Guaranteed to Stay 
Accurate: 


No matter how often the hot soldering iron touches 
Sangamo Mica Condensers, their capacity remains 


in smooth brown bakelite, made without paraffin, 
and so thoroughly heat-and-moisture-proof that they 
can be boiled in water for hours without affecting 


models are constructed to eliminate 
hand capacity, for low loss. and to give 
a compensated square law effect. Cone 
bearings ot hardened steel ensure 
constant calibrition and a pigtail 
connection g'ves permanen! 


This sustained accuracy is essential in reflex and 
other circuits and is an important factor in the 
efficient working of your set. 


ADJUSTABLE 


CONE BEARINGS Fi 
positive contact. è . 
ee STEED Metro-Vick Supplies Ltd. Sangamo Condensers harmonise perfectly with 
4, Central Buildings, SW. other finely finished radio parts and clean-cut 
Prices: workmanship. Made in all standard capacities with 
Ordinary. Slow Motion. 


"00025 mfd. ‘0005 mfd. 00025 mfd. ‘0005 mfd or without grid leak clips. 


15/- 17/6 19/- 21/6 


SPECIAL WHOLESALE DISTRIBUTORS. 


R. A. ROTHERMEL, LTD., 24 & 26, Maddox St., Regent St., W.ı. 
ELECTRICAL INSTALLATION & REPAIRING CO., 40, Berry St., Belfast. 


7 
K 
$ 


# D 
E 


unchanged. Sangamo condensers are solidly moulded 
the capacity. 


G PriesTLY & Forp, - - - - - - - 3, Carrs Lane, Birmi am, 
$ THe CaRPAax Company, LTD., - - - 312, Deansgate, Manchester. 
LowkeE & Sons, Lro., Electrical & General Engineers, Northampton. 
Mr. W. J. Putrorp,- - - - - 109, Kingsway, London, W.C.2. 
KEITH & IRWIN, - - - - - 35, Robertson Street, Glasgow, C.2. 
FreD Burris & Sons, - - - - - 7/11, Redcliffe Street, Bristol 
J. W. Carr & Co., Ltp,,- - - 35, Queen Victoria Street, E.C.4, 
LINCOLN SMETHURST, - - 17, Hanover Buildings, Southampton, 

A PRICES 
we’ 0:0001—0- 0009 mfd. .. s.. .. .. 2/6 


0-001 —0:009 mfd... bi ee . 3J- 


ITTIA THE BRITISH SANGAMO Co. Ltd.» 


Accurate Ponders End, Middlesex. 
Radio Parts 


Mention of “ The Wireless World,” when writing to advertisers, will vera Ge 6 1@ fios- 
Digitized by 


ee n we 


DECEMBER 30TH, 1925. THE WIRELESS WORLD AND RADIO REVIEW ADVERTISEMENTS. iii. 


reme Quality 
n Headp ones 


These headphones give faultless 
reception. The large and extremely 
sensitive diaphragms are made from 
special Stalloy and fitted with highly 

lished earpieces of moulded ebonite. 
Flexible cords are fitted to outside of 


earpieces ensuring easy replacement. A self- 
adjusting headband eliminates any ten- 
dency to catch in the hair. 


Sold under the Fuller "aaa a 
guarantee of good Pe 
4,000 Ohms — PRICE Tele 


phone : 
Ilford 1200 (6 lines). 


London Depot : ' Telégrams : : 
176, TOTTENHAM COURT RD., W.. : “Fuller, Chadwell Heath.” 
Telephone : Museum 9008. Race ey oe erg cacao 


FULLER'S UNITED ELECTRIC WORKS, LTD., CHADWELL HEATH, ESSEX. 154-100. 
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’Phone: 
Central 7712 
(8 lines). 


The 1926 edition of the Standard Work 
of Wireless Trade Reference is almost 
ready for publication. This edition of 


“The Wireless Trader” 


YEAR BOOK & DIARY 


has been completely revised and considerably extended. 
Its principal contents comprise: 


stesett: LIST OF TRADE & Wis UGB aoee ADDRESSES. BROADCASTING & TRADE 
BUYERS’ GUIDE T OODS SUPPLIED. INFORMATION. 
LIST OF PROPRIETARY NAMES. TECHNICAL DATA 
LIST OF TERRITORIAL FACTORS. GENERAL INFORMATION. 
JA Proprietors: 


THE TRADER PUBLISHING Co., Ltd., 139/140, Fleet St., London, E.C 4. 

DOODOOODOODODOODOOOODDOHOHOOOPDO 

5 / 6 POST pi to Subscribers ed 
FREE “The Wireless Trader” 


(Overseas 7/6) (Overseas 5/6) 
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WIRELESS ACCESSORIES 


Quality guaranteed by over 50 years’ 
electrical manufacturing experience. 


SILVERTOWN WINDOW-PANE 
INSULATORS Regd. No.: 705625 

(Patent No. : 233880) 
Made of best quality enamel-coated ebonite, 
these insulators take advantage of the excel- 
lent insulating properties of glass, 
and at the same time avoid losses 
by keeping the lead-in well away 
from walls. Rubber rings form a 
watertight joint against the pane. 
The cone keeps a portion of the 
dry in wet weather. 


A special drill with instructions 
PRICE 4)- each. for making hole in glass supplied 
with each insulator. 


SILVERTOWN CONE LEAD-IN 
INSULATORS ient No. 253880 
Another effective form of 
insulation, using the cone in- 
sulators in conjunction with 

an ebonite tube passing 
through a window frame 

or wall. Electrical efficiency 
assured. 


SILVERVOX | “i mss 
| = AN AID TO ENTHUSIASTS. | 
| We have prepared a logging chart for recording wave- 


lengths, condenser settings, etc., of those stations which 

require careful calibration to tune in. A copy of this 

chart, printed on stiff card, with hanger, can be obtained 

free of charge at any of our Branches or from any high- 
class dealer. 


insulator 


The “Silvervox” Loud 
Speaker will reproduce both 
speech and music without 
the loss of its original tone 
and quality. Coils wound to Makers: 


either 120 or 2,000 ohms. THE SILVERTOWN COMPANY, 


The tone arm is a heavy 


aluminium casting. Total 106, Cannon Street, London, E.C. 4. 
1 © ` De i » . 

height 20 inches. Size of Works: Silvertown, E.16. 

trumpet 124 inches diameter. BELFAST: 75, Ann Street. LIVERPOOL: 54, Castle Street. 
PERRA: I5, ig eee Street. LONDON : 100 and 102, Cannon Street. 
BRISTOL: 4, Victoria Street. MANCHESTER: 16, Jolin Dalton Street. 

Price e CARDIFF: Pier Head Chambers, Bute Docks. NEWCASTLE-ON-TYNE: 59, Westgate Road, 
°- DUBLIN : 70, Middle Abbe y Street. PORTSMOUTH : ae 

GLASGOW: 15, Royal Exch ange Square. PORTSMOU H: 49, High treet, 
LEEDS: 1, New York Road. SHEFFIELD: 88-90, Queen Street. 


£3: 10:0 each 


AAINLNLALLARARNARNAN SSINNINSSSIN 
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